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Annex 1: AERMOD Sensitivity Test

A.1 Introduction

The main assessment reported in the Air Quality Chapter uses the dispersion modelling software ADMS 5. This
software was selected because of its functionality, which also allows model runs using US Environmental
Protection Agency approved AERMOD model, through the ADMS 5 interface. This appendix describes a
sensitivity analysis that was undertaken to compare the ADMS 5 model output with the AERMOD output.

A.2 Methodology

The sensitivity analysis focuses on a single scenario (Op2b), and the model inputs between the ADMS model run
and the AERMOD model run were identical and as reported in Air Quality Chapter. The AERMOD function in
ADMS does not allow for the quantification of averaging periods of less than 1 hour, nor the consideration of the
ADMS chemistry module. Therefore the comparison of model output considers pollutants with averaging periods
of 1 hour and above and predicted NOx contributions without chemistry.

A.3 Results

The comparison of results predicted using different dispersion methods is summarised in Table 6-A1. The table
shows that for the model parameters selected, the ADMS 5 method of predicting dispersion impacts consistently
over-predicted impacts at the worst affected offsite receptor locations compared to the AERMOD method of
predicting dispersion impacts.

There is limited published material available on any comparison between the two models, but professional
experience suggests that ADMS tends to predict higher concentrations at locations close to modelled sources,
but lower concentrations at locations further away from the modelled sources. The worst case offsite impacts
reported in the main chapter and Table 6-A1 concern the nearest receptors to the Central Processing Facility.
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Table A1-1: Predicted Pollutant Concentration Impacts for Controlled Operational Emissions — Dispersion Model Sensitivity

Meteorological Year NOx (Conc. pg/m?) PMaio (Conc. pg/m?) PM2s (Conc. CO (Conc. pg/m?3) HCs
Annual Daily Annual Daily Annual i Hourly Daily
mean Mean mean Mean mean Mean Mean

Scenario Op2b

ADMS 5 10.8 472.0 13 9.1 13 9.1 63.9 157.6 10.0

AERMOD 5.7 265.4 0.6 3.7 0.6 3.7 29.2 88.6 3.0

Comparison (AERMOD / 53% 56% 47% 40% 47% 40% 46% 56% 30%

ADMS 5)
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Annex 2: Meteorological Data Sensitivity Test

A.4 Introduction

The main assessment reported in the Air Quality Chapter uses a hybrid meteorological dataset, which
amalgamates periods of data gathered near to the Project area in 2014 with data for the remaining periods from
Entebbe Airport. This sensitivity analysis considers the impact of the proposed development using multiple years
of meteorological data.

A5 Method

The sensitivity analysis focuses on a single scenario (Op2b), and the model inputs between the ADMS model run
and the AERMOD model run, other than the meteorological data, were identical and as reported in Air Quality
Chapter.

A.6 Results

The comparison of results predicted using different meteorological years is summarised in Table 6-B1. The table
shows that impacts at the worst affected location (i.e. maximum offsite impacts) differ to those reported in the
main assessment for this scenario. This is likely due to the more localised conditions incorporated in the
amalgamated data. This can be seen in Figure 6-5 of the main assessment. The wind rose plot for the
amalgamated data does not share the periods in the Entebbe wind roses where, for a good proportion of hours,
winds are blown from the north. Instead, during these periods, wind conditions closer to the Project site blow from
other direction, notably the south east.

By applying the worst alternative meteorological year for each pollutant, scenario Op2b would have a negligible
magnitude of impact for all averaging periods for CO and a low magnitude of impact for annual mean and hourly
mean concentrations of NO2 and annual mean concentrations of PM+o. There would be a moderate adverse
magnitude of impact for annual mean and daily mean concentrations of PMz2.5. For annual mean concentration of
PM1o, ambient concentrations are such the receptor sensitivity is moderate. For daily mean PM2.5, ambient
concentrations are such the receptor sensitivity is low. The impact significance for both of these pollutants would
be moderate-low. For annual mean PMz .5, ambient concentrations are such the receptor sensitivity is moderate.
The impact significance for this pollutant would therefore be moderate at the worst affected offsite receptor
location. However, the impact significance reported here for PM2.s impacts are considered conservative for the
following reasons:

. Receptor sensitivity has been determined by the concentrations of PM2.5 monitored during the baseline
survey. Baseline concentrations for all particulate sizes measured during the survey were elevated, due to
the naturally dusty conditions often experienced within the region, rather than due to combustion, industry or
urban emissions sources.

. Plant suppliers do not publish emissions data for PM2.s. Instead, the emissions data for PM1o that is
published has been used as a proxy to represent PMzs. In reality, only a proportion of the PM+o emissions
will be as PM2s, so actual impacts will be less than those reported in Table 6-B1.

In light of the assumptions above, the moderate-low and moderate impacts reported in Table 6-B1 would be
considered to represent a low impact significance, which is insignificant.
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Table A2-1: Predicted Pollutant Concentrations for Controlled Operational Emissions — Meteorological Sensitivity

Meteorological Year NOz (Conc. ug/m3) PMzio (Conc. pg/m?3) PMzs (Conc. CO (Conc. pg/m3)
Hg/m?)
Annual Daily Annual Daily Annual | Daily 8 Hr | Hourly 30 Min
mean Mean mean Mean mean Mean Mean Mean Mean
Scenario Op2b (Comparison (Entebbe data / amalgamated data) given as a %)
2014 Amalgamated
dataset 5.1 26.1 13 9.1 13 9.1 63.9 157.6 161.1 162.9
2012 Entebbe 7.23 39 2 8.7 2 8.7 58.5 175.6 188.2 195.5
1.4% 1.5% 1.5% 1.0% 1.5% 1.0% 0.9% 1.1% 1.2% 1.2%
2013 Entebbe 8.24 43.11 2.5 11.6 2.5 11.6 90.1 162 164.9 166.5
1.6% 1.7% 1.9% 1.3% 1.9% 1.3% 1.4% 1.0% 1.0% 1.0%
2014 Entebbe 8.46 33.14 23 11.3 23 11.3 64.2 157.6 161.1 162.9
1.7% 1.3% 1.8% 1.2% 1.8% 1.2% 1.0% 1.0% 1.0% 1.0%
2015 Entebbe 8.85 39.23 2.6 11.1 2.6 11.1 66.9 149.8 153.1 154.8
1.7% 1.5% 2.0% 1.2% 2.0% 1.2% 1.0% 1.0% 1.0% 1.0%
2016 Entebbe 9.56 32.84 2.7 10.1 2.7 10.1 69.2 129.6 130.9 131.6
1.9% 1.3% 2.1% 1.1% 2.1% 1.1% 1.1% 0.8% 0.8% 0.8%
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Annex 3 Baseline Data Collection

A.7 Baseline Monitoring

The baseline air quality environment, at locations within and around the Study Area, was quantified using a
variety of techniques. The field measurements being undertaken comprised:

e Long term passive monitoring of monthly and representative annual average concentrations of NOx, NOg,
SOz, O3 and VOCs (Benzene), using Palmes diffusion tube devices;

e Short term passive monitoring of 24 hour average concentrations of NO2, SOz, and H:S, using Radiello
diffusion tube devices; and

e Short term (15 minute and 1 hour averages) monitoring of particulate matter <10 micrometers (PM1o) and
<2.5 micrometers (PMzs) and Total Suspended Particulate (TSP) using a portable handheld light scattering
device.

The Palmes diffusion tubes (vertically held plastic tubes illustrated in Figure 1)were setup and then left in situ to
monitor monthly mean concentrations of NOx, NO2, SOz, Os and VOCs (Benzene).

The Radiello samplers (horizontally held absorbant tubes illustrated in Figure 1) were setup to measure short-
term concentrations of NO2z, SO2 and Hz2S (24 hour mean).

Figure 1. Palmes Diffusion tube and Radiello samplers monitoring ambient air quality at AQ3.

A non-passive method was used to monitor short-term concentrations of particulate matter (1 hour mean and 15
minute mean), as TSP, PM1o and PMzs, using an electronic light-scattering device as shown in Figure 2 (Turnkey
DustMate). The calibration certificate for this device is presented in Figure 3.

11
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Figure 2. DustMate monitoring ambient air quality at AQ3A
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Figure 3. DustMate Calibration Certificate for the period 05/10/2016 — 05/10/2017

13



TILENGA PROJECT ESIA -
APPENDIX I:
Noise and Vibration

May 2018




This page has intentionally been left blank to allow for double sided printing



TILENGA PROJECT ESIA- APPENDIX |
NOISE AND VIBRATION

Table of Contents
Secondary Noise Survey Data SUMMATIES.........ccccoviiiiiiiiicii e 7
Site Preparation and Enabling WOrks ReSUIES ..........c.ooiiiiiiiiiiii e 24
Construction and Pre-Commissioning Phase Noise Contour PIOtS ..........cccoocveeiiiiiieniiieeeiiieeene 105
Commissioning and Operation Noise Contour PIOtS.............cccceiiiiiiiiiiiiciiic e 190
Commissioning and Operation Noise Contour PIOtS.............cooiiiiiiiici e 229
Figures
Figure 12-1: Industrial Area Site Preparation and Enabling Works Daytime Noise Contours.............cccccceeevvnneenne 24
Figure 12-2: Industrial Area Site Preparation and Enabling Works Receptor Analysis............ccccovvivveiiiieeeininenene 25
Figure 12-3: Well Pad Site Preparation and Enabling Works Daytime Noise Contours .............cccoccveeiiieeeininenenne 26
Figure 12-4: GNA-01 Site Preparation and Enabling Works Daytime Receptor Analysis...........cccoccvveriieeeininnenenne 27
Figure 12-5: GNA-02 Site Preparation and Enabling Works Daytime Receptor Analysis...........cccoccveeiiieeeiniineeenne 28
Figure 12-6: GNA-03 Site Preparation and Enabling Works Daytime Receptor Analysis...........cccocovvveiiieeeininneeene 29
Figure 12-7: GNA-04 Site Preparation and Enabling Works Daytime Receptor Analysis............cccccceeiiieeeinineeene 30
Figure 12-8: JBR-01 Site Preparation and Enabling Works Daytime Receptor Analysis............cccoccovveiiiieeininenenne 31
Figure 12-9: JBR-02 Site Preparation and Enabling Works Daytime Receptor Analysis............cccoccoeeiiieeiiniinnnene 32
Figure 12-10: JBR-03 Site Preparation and Enabling Works Daytime Receptor Analysis..........cccoccvveiiieeeiniiienenne 33
Figure 12-11: JBR-04 Site Preparation and Enabling Works Daytime Receptor Analysis...........ccoccovveviieeeiniineeenne 34
Figure 12-12: JBR-05 Site Preparation and Enabling Works Daytime Receptor Analysis...........ccoccvveiiieeeiniinenenne 35
Figure 12-13: JBR-06 Site Preparation and Enabling Works Daytime Receptor Analysis...........ccoccveeiiieeeiniinenenne 36
Figure 12-14: JBR-07 Site Preparation and Enabling Works Daytime Receptor Analysis...........ccoccvveiiieeeiniinenenne 37
Figure 12-15: JBR-08 Site Preparation and Enabling Works Daytime Receptor Analysis...........ccoccvveiiieeeinineeenne 38
Figure 12-16: JBR-09 Site Preparation and Enabling Works Daytime Receptor Analysis..........cccoccvveviieeeiniinenene 39
Figure 12-17: JBR-10 Site Preparation and Enabling Works Daytime Receptor Analysis...........ccoccvveiiieeeininenene 40
Figure 12-18: KGG-01 Site Preparation and Enabling Works Daytime Receptor Analysis ............cccccoviveeinineenne 41
Figure 12-19: KGG-03 Site Preparation and Enabling Works Daytime Receptor Analysis ............ccccceviiveeiniineeene 42
Figure 12-20: KGG-04 Site Preparation and Enabling Works Daytime Receptor Analysis ............cccccoviieeeinineeene 43
Figure 12-21: KGG-05 Site Preparation and Enabling Works Daytime Receptor Analysis ............cccccovivveeiniineenne 44
Figure 12-22: KGG-06 Site Preparation and Enabling Works Daytime Receptor Analysis ............ccccevivieeinineenne 45
Figure 12-23: KGG-09 Site Preparation and Enabling Works Daytime Receptor Analysis ............ccccceviiveeiniineeene 46
Figure 12-24: KW-01 Site Preparation and Enabling Works Daytime Receptor Analysis...........cccocvveeiiieeeiniineeene 47
Figure 12-25: KW-02A Site Preparation and Enabling Works Daytime Receptor Analysis...........cccccceeviieeeiniineeene 48
Figure 12-26: KW-02B Site Preparation and Enabling Works Daytime Receptor Analysis ............cccceeviieeeiniiieeene 49
Figure 12-27: NGR-01 Site Preparation and Enabling Works Daytime Receptor Analysis ............cccccoviieeeiniiieenne 50
Figure 12-28: NGR-02 Site Preparation and Enabling Works Daytime Receptor Analysis ............cccccovivveeiniiieeene 51
Figure 12-29: NGR-03A Site Preparation and Enabling Works Daytime Receptor Analysis ...........cccccooveeiniineenne 52
Figure 12-30: NGR-05A Site Preparation and Enabling Works Daytime Receptor Analysis .............ccccocveinineenne 53
Figure 12-31: NGR-06 Site Preparation and Enabling Works Daytime Receptor Analysis ............cccccoviiveeininnenne 54
Figure 12-32: NSO-01 Site Preparation and Enabling Works Daytime Receptor Analysis..........cocceeeiiieeeinineeenne 55
Figure 12-33: NSO-02 Site Preparation and Enabling Works Daytime Receptor Analysis............cccceeviieeeinineeenne 56
Figure 12-34: NSO-03 Site Preparation and Enabling Works Daytime Receptor Analysis..........cocccveeiiieeeiniineeenne 57
Figure 12-35: NSO-04 Site Preparation and Enabling Works Daytime Receptor Analysis..........cccceveeviieeeiniieeenne 58
Figure 12-36: NSO-05 Site Preparation and Enabling Works Daytime Receptor Analysis..........ccoccovveviieeeinineeenne 59
Figure 12-37: NSO-06 Site Preparation and Enabling Works Daytime Receptor Analysis.........cccocccveeviieeeiniineeenne 60
Figure 12-38: Road Construction Daytime NOise CONtOUNS ............cccciiiiiiiiiiie i e 61
Figure 12-39: Road Construction Receptor Analysis — ROAA AT .....couiiiiiiiiiiiiee et 62
Figure 12-40: Road Construction Receptor Analysis — ROAA AT ......ouiiiiiiiieiiiie e 63
Figure 12-41: Road Construction Receptor Analysis — ROAA A2...........ccoiiiiiiiiiiiiiii e 64
Figure 12-42: Road Construction Receptor Analysis — ROAA A2...........cooiiiiiiiiiiiiiii e 65
Figure 12-43: Road Construction Receptor Analysis — ROAA A3 ..........oooiiiiiiiiiii e 66
Figure 12-44: Road Construction Receptor Analysis — ROAA A3 ..........ooiiiiiiiiiiiiic e 67
Figure 12-45: Road Construction Receptor Analysis — ROAA A4 ...........oooiiiiiiiiiiiiic e 68
Figure 12-46: Road Construction Receptor Analysis — Road B1........c.ccoiiiiiiiiiiiiiiiee e 69



TILENGA PROJECT ESIA- APPENDIX |
NOISE AND VIBRATION

Figure 12-47:
Figure 12-48:
Figure 12-49:
Figure 12-50:
Figure 12-51:
Figure 12-52:
Figure 12-53:

Road Construction Receptor Analysis — ROAd B2............ooooiiiiiiiiiiii e 70
Road Construction Receptor Analysis — ROAA C1 ......ccvviiiiiiiiiiec e 71
Road Construction Receptor Analysis — ROAA C2 ...........cooiiiiiiiiiiiiiie e 72
Road Construction Receptor Analysis — ROAA C3 ..........oooiiiiiiiiiii e 73
Road Construction Receptor Analysis — ROAd D1 .......c.ooiiiiiiiiiiic e 74
Road Construction Receptor Analysis — ROAA D10 .........oooiiiiiiiiiieiiic e 75

Road Construction Receptor Analysis — Road D11

Figure 12-54: Road Construction Receptor Analysis — Road D11 (alternative route)...........cccccevviiiiiiieciiiienee 77
Figure 12-55: Road Construction Receptor Analysis — ROad D12 .........coooiiiiiiiiiiiic e 78
Figure 12-56: Road Construction Receptor Analysis — Road D13 .........cooiiiiiiiiiiiiic e 79
Figure 12-57: Road Construction Receptor Analysis — ROAd D14 .........cooiiiiiiiiiiiiie e 80
Figure 12-58: Road Construction Receptor Analysis — ROad D15 .........cooiiiiiiiiiiii e 81
Figure 12-59: Road Construction Receptor Analysis — ROAd D16 ..........cocveiiiiiiiiiiiie e 82
Figure 12-60: Road Construction Receptor Analysis — ROAd D17 ........ccoiiiiiiiiiiiiiic e 83
Figure 12-61: Road Construction Receptor Analysis — ROad D18 ..........cociiiiiiiiiiiii e 84
Figure 12-62: Road Construction Receptor Analysis — ROad D19 .........cooiiiiiiiiiiiieece e 85
Figure 12-63: Road Construction Receptor Analysis — Road D19 (alternative route)...........ccccoceevviiiiiiieciiiienee 86
Figure 12-64: Road Construction Receptor Analysis — ROad D2 ...........ccooiiiiiiiiiiiii e 87
Figure 12-65: Road Construction Receptor Analysis — RoOad D20 ............ccceiiiiiiiiiiiie e 88
Figure 12-66: Road Construction Receptor Analysis — Road D22 ............ccccooiiiiiiiiiiiiciee e 89
Figure 12-67: Road Construction Receptor Analysis — Road D23 ............cccooiiiiiiiiiiieeceeee e 90
Figure 12-68: Road Construction Receptor Analysis — Road D24 ............cccooiiiiiiiiiiiieece e 91
Figure 12-69: Road Construction Receptor Analysis — Road D25 ............ccooiiiiiiiiiiiiiece e 92
Figure 12-70: Road Construction Receptor Analysis — ROad D26 ............ccccoeiiiiiiiiiiiiiiiece e 93
Figure 12-71: Road Construction Receptor Analysis — ROad D27 ............cooviiiiiiiiiiiiicieee e 94
Figure 12-72: Road Construction Receptor Analysis — Road D3 ..........ccooiiiiiiiiiiiiieeeee e 95
Figure 12-73: Road Construction Receptor Analysis — ROAd D5 ..........ccoiiiiiiiiiiiiiic e 96
Figure 12-74: Road Construction Receptor Analysis — ROAA DB ...........coooiiiiiiiiiiiiiiiccieee e 97
Figure 12-75: Road Construction Receptor Analysis — ROad D8 ............cocoeiiiiiiiiiiiiii e 98
Figure 12-76: Road Construction Receptor Analysis — ROAd D9 ..........cooiiiiiiiiiiiiiic e 99
Figure 12-77: Road Construction Receptor Analysis — RoOad N1 ..........oooiiiiiiiiiiiee e 100
Figure 12-78: Road Construction Receptor Analysis — ROad N2 ...........coooiiiiiiiiiiiiie e 101
Figure 12-79: Road Construction Receptor Analysis — ROad N3 ..........coooiiiiiiiiii e 102
Figure 12-80: Road Construction Receptor Analysis — ROAd W1 ..........oiiiiiiiiiiiiic e 103
Figure 13-1: Well Pad Drilling Night-time NOISE& CONtOUIS..........ccuviiiiiiiiiiiiie e 105
Figure 13-2: GNA-01 Night-time Well Pad Drilling Receptor Analysis............coccviiriiiiiiiiiiic e 106
Figure 13-3: GNA-02 Night-time Well Pad Drilling Receptor ANalysis............coocviiiiiiiiiiiiiic e 107
Figure 13-4: GNA-03 Night-time Well Pad Drilling Receptor Analysis............coccviiiiiiiiiiiiiie e 108
Figure 13-5: GNA-04 Night-time Well Pad Drilling Receptor Analysis............coocviiiiiiiiiiiiiie e 109
Figure 13-6: JBR-01 Night-time Well Pad Drilling Receptor ANalysis............ccoviiiiiiiiiiiiiiiec e 110
Figure 13-7: JBR-02 Night-time Well Pad Drilling Receptor ANalysiS ............ccoviiiiiiiiiiiiiiieeiieeeeiee e 111
Figure 13-8: JBR-03 Night-time Well Pad Drilling Receptor ANalysis ............ccoviiiiiiiiiiiiiiic e 112
Figure 13-9: JBR-04 Night-time Well Pad Drilling Receptor ANalysiS ...........cccoiiiiiiiiiiiiiiiee e 113
Figure 13-10: JBR-05 Night-time Well Pad Drilling Receptor ANalySiS...........c.ccivviiiiiiiiiiiiee e 114
Figure 13-11: JBR-06 Night-time Well Pad Drilling Receptor ANalysis ...........coociiiiiiiiiiiiiiec e 115
Figure 13-12: JBR-07 Night-time Well Pad Drilling Receptor ANalySiS...........c.ccouviiiiiiiiiiiee e 116
Figure 13-13: JBR-08 Night-time Well Pad Drilling Receptor ANalySiS.............ccouviiiiiiiiiiiiie e 117
Figure 13-14: JBR-09 Night-time Well Pad Drilling Receptor ANalysis...........c.ccoviiiiiiiiiiiiee e 118
Figure 13-15: JBR-10 Night-time Well Pad Drilling Receptor ANalySiS...........c.ccouviiiiiiiiiiiiee e 119
Figure 13-16: KGG-01 Night-time Well Pad Drilling Receptor ANalySiS..........ccccuviiiiiiiiiiiee e 120
Figure 13-17: KGG-03 Night-time Well Pad Drilling Receptor ANalySiS...........cocuiiiiiiiiiiiiiee e 121
Figure 13-18: KGG-04 Night-time Well Pad Drilling Receptor ANalySiS..........ccccuiiiiiiiiiiiiiee e 122
Figure 13-19: KGG-05 Night-time Well Pad Drilling Receptor ANalySiS..........cooiuiiiiiiieiiiee e 123
Figure 13-20: KGG-06 Night-time Well Pad Drilling Receptor ANalySiS...........cccuiiiiiiiiiiiiie e 124
Figure 13-21: KGG-09 Night-time Well Pad Drilling Receptor ANalySiS..........ccccuiiiiiiiiiiiiiie e 125
Figure 13-22: KW-01 Night-time Well Pad Drilling Receptor ANalySiS ...........ccooiuiiiiiiiiiiiiiie e 126
Figure 13-23: KW-02A Night-time Well Pad Drilling Receptor Analysis.............ccocoeiiiiiiiiiiee e 127
Figure 13-24: KW-02B Night-time Well Pad Drilling Receptor ANalysis.............cccceiiiiiiiiiiie e 128
Figure 13-25: NGR-01 Night-time Well Pad Drilling Receptor ANalysiS............ccoviiiiiiiiiiiee e 129
Figure 13-26: NGR-02 Night-time Well Pad Drilling Receptor ANalysiS............ccouviiiiiiiiiiiiie e 130



TILENGA PROJECT ESIA- APPENDIX |
NOISE AND VIBRATION

Figure 13-27: NGR-03A Night-time Well Pad Drilling Receptor ANalySis ..........cccccoviiiiiiiieeeiiieee e 131
Figure 13-28: NGR-05A Night-time Well Pad Drilling Receptor ANalySis ..........ccccoviiiiiiiieee e 132
Figure 13-29: NGR-06 Night-time Well Pad Drilling Receptor ANalySiS............ccovieiiiiiiiiiee e 133
Figure 13-30: NSO-01 Night-time Well Pad Drilling Receptor ANalySis.............cooveiiiiiiiiiiee e 134
Figure 13-31: NSO-02 Night-time Well Pad Drilling Receptor ANalySis.............cooveiiiiiiiiiiee e 135
Figure 13-32: NSO-03 Night-time Well Pad Drilling Receptor ANalySis............ccovveiiiiiiiiiiee e 136
Figure 13-33: NSO-04 Night-time Well Pad Drilling Receptor ANalySis.............cooeeiiiiiiiiiiee e 137
Figure 13-34: NSO-05 Night-time Well Pad Drilling Receptor ANalysis.............cooeeiiiiiiiiiiee e 138
Figure 13-35: NSO-06 Night-time Well Pad Drilling Receptor ANalySis.............cooviiiiiiiiiiiee e 139
Figure 13-36: Production and Injection Network Construction Daytime Noise Contours............ccccccoveinieeeinnneen. 140
Figure 13-37: Production and Injection Network Construction Receptor Analysis — CNA-01 to CPF................... 141
Figure 13-38: Production and Injection Network Construction Receptor Analysis — GNA-02 to GNA-04.............. 142
Figure 13-39: Production and Injection Network Construction Receptor Analysis — GNA-04 to GNA-01.............. 143
Figure 13-40: Production and Injection Network Construction Receptor Analysis — GNA-04 to GNA-03.............. 144
Figure 13-41: Production and Injection Network Construction Receptor Analysis — JBR-01 to HDD Crossing

[T 20 e 4 Tt I PO PPPRP TR 145
Figure 13-42: Production and Injection Network Construction Receptor Analysis — JBR-02 to JBR-01 ............... 146
Figure 13-43: Production and Injection Network Construction Receptor Analysis — JBR-03 to JBR-01 ............... 147
Figure 13-44: Production and Injection Network Construction Receptor Analysis — JBR-04 to JBR-03............... 148
Figure 13-45: Production and Injection Network Construction Receptor Analysis — JBR-05 to JBR-03............... 149
Figure 13-46: Production and Injection Network Construction Receptor Analysis — JBR-06 to JBR-05............... 150
Figure 13-47: Production and Injection Network Construction Receptor Analysis — JBR-07 to JBR-08................ 151
Figure 13-48: Production and Injection Network Construction Receptor Analysis — JBR-08 to JBR-07 ............... 152
Figure 13-49: Production and Injection Network Construction Receptor Analysis — JBR-09 to JBR-08................ 153
Figure 13-50: Production and Injection Network Construction Receptor Analysis — JBR-10 to JBR-01 ............... 154
Figure 13-51: Production and Injection Network Construction Receptor Analysis — JBR-10 to HDD Crossing

[(eT o1 ile g 12 PSPPSR PP PPPRPTI 155
Figure 13-52: Production and Injection Network Construction Receptor Analysis — KGG-01 to KGG-04............. 156
Figure 13-53: Production and Injection Network Construction Receptor Analysis — KGG-03 to KGG-01............. 157
Figure 13-54: Production and Injection Network Construction Receptor Analysis — KGG-04 to NSO-04............. 158
Figure 13-55: Production and Injection Network Construction Receptor Analysis — KGG-05 to NSO-02............. 159
Figure 13-56: Production and Injection Network Construction Receptor Analysis — KGG-06 to KGG-04............. 160
Figure 13-57: Production and Injection Network Construction Receptor Analysis — KGG-09 to KGG-04............. 161
Figure 13-58: Production and Injection Network Construction Receptor Analysis — KW-01 to KW-02A............... 162
Figure 13-59: Production and Injection Network Construction Receptor Analysis — KW-02A to KW-02B............. 163
Figure 13-60: Production and Injection Network Construction Receptor Analysis — KW-02B to NGR-06 ............ 164
Figure 13-61: Production and Injection Network Construction Receptor Analysis — NGR-02 to NGR-01............. 165
Figure 13-62: Production and Injection Network Construction Receptor Analysis — NGR-03A to NGR-05A......... 166
Figure 13-63: Production and Injection Network Construction Receptor Analysis — NGR-05Ato CPF ................ 167
Figure 13-64: Production and Injection Network Construction Receptor Analysis — NGR-06 to NGR-05A .......... 168
Figure 13-65: Production and Injection Network Construction Receptor Analysis — HDD Crossing (option 1) to
L0 OSSO PRSPPI 169
Figure 13-66: Production and Injection Network Construction Receptor Analysis — HDD Crossing (option 1) to
CPF — AltErNAtiVE FOULE ......eiiiiiiii ettt e e bt e e et e e s b e e e e b e e e s annn e e e s nreees 170
Figure 13-67: Production and Injection Network Construction Receptor Analysis — HDD Crossing (option 1) to
HDD CroSSiNG (OPTION 1) ..eeeeiiiiieiiiiie ettt ettt e et e e e b e e ek b et e e e ket e e s nb et e e asbb e e e abne e e nannneeennnreeas 171
Figure 13-68: Production and Injection Network Construction Receptor Analysis — HDD Crossing (option 2) to
CPF VIa NGR-0T ..ttt ettt b ekt b e ekt o2 bt ekt e e skt e ek et e ket e b e e e s ke e e be e et e e enbeeenbeeenbeeenteas 172
Figure 13-69: Production and Injection Network Construction Receptor Analysis — HDD Crossing (option 2) to
HDD CroSSiNG (OPTION 2) ...ceeiiieeeiiiiit ettt ettt e e ettt e e st e e sab e e e ek b et e e aabe e e e s abb et e e as b b e e e eabbeeesannneeennnreeas 173
Figure 13-70: Production and Injection Network Construction Receptor Analysis — NS0-01 to NS0-05............... 174
Figure 13-71: Production and Injection Network Construction Receptor Analysis — NS0-02 to NS0-06............... 175
Figure 13-72: Production and Injection Network Construction Receptor Analysis — NS0-03 to CPF.................... 176
Figure 13-73: Production and Injection Network Construction Receptor Analysis — NSO-04 to NS0-03.............. 177
Figure 13-74: Production and Injection Network Construction Receptor Analysis — NSO-05 to NS0-03.............. 178
Figure 13-75: Production and Injection Network Construction Receptor Analysis — NSO-06 to NS0-01.............. 179
Figure 13-76: Production and Injection Network Construction Receptor Analysis — Water station to KW-02B..... 180
Figure 13-77: Bugungu Airstrip Noise Contours for 05 Runway Operations ............cccocceviviiiiinniic e 181
Figure 13-78: Victoria Nile HDD Drilling — NOIth Side .........cuuiiiiiiiiiii e 182
Figure 13-79: Victoria Nile HDD Drilling — South Side..........cccoiiiiiiiiiiiii e 183



TILENGA PROJECT ESIA- APPENDIX |
NOISE AND VIBRATION

Figure 13-80: Option 1 Victoria Nile HDD Drilling Receptor Analysis — South Side............ccccocviiiiiiinic e, 184
Figure 13-81: Option 1 Victoria Nile HDD Drilling Receptor Analysis — North Side ..........cccccoooiiiiiiicce, 185
Figure 13-82: Option 2 Victoria Nile HDD Drilling Receptor Analysis — South Side............ccccociiiiiiinniiic e, 186
Figure 13-83: Option 2 Victoria Nile HDD Drilling Receptor Analysis — North Side ...........ccccoooiiiiiiniicce, 187
Figure 14-1: CPF Option 1 Commissioning and Operation Noise CONtOUrs ............cccveiiiiie i 189
Figure 14-2: CPF Option 2 Commissioning and Operation Noise Contours ..............ccccccooiiiiiiiiiciiciicee, 190
Figure 14-3: CPF Options Commissioning and Operation Night-time Receptor Analysis ...........cccccoceivieeiinnenn. 191
Figure 14-4: Well Pad Commissioning and Operation NOiSe CONtOUrS...........cccoviiiiiiiiiiiiee e 192
Figure 14-5: GNA-01 Commissioning and Operation Receptor ANalySiS ..........cccoeriiiiiiiiiee e 193
Figure 14-6: GNA-02 Commissioning and Operation Receptor ANalysis ..........cccceriiiiiiiiiee e 194
Figure 14-7: GNA-03 Commissioning and Operation Receptor ANalysis ..........cccceviiiiiiiiiee e 195
Figure 14-8: GNA-04 Commissioning and Operation Receptor ANalysisS ..........cccceriiiiiiiiiee s 196
Figure 14-9: JBR-01 Commissioning and Operation Receptor ANAlySiS ...........ccoeeriiiiiiiiiee e 197
Figure 14-10: JBR-02 Commissioning and Operation Receptor Analysis ...........cccocviiiiiiiee e 198
Figure 14-11: JBR-03 Commissioning and Operation Receptor ANalysis ..........ccccviviiiiiiiee e 199
Figure 14-12: JBR-04 Commissioning and Operation Receptor Analysis ...........ccccocviiiiiieee e 200
Figure 14-13: JBR-05 Commissioning and Operation Receptor ANalysis ...........cccvcviiiiiiiee e 201
Figure 14-14: JBR-06 Commissioning and Operation Receptor Analysis ..........ccccvcviiiiiiiee e 202
Figure 14-15: JBR-07 Commissioning and Operation Receptor Analysis ............ccociiiiiiiiie i 203
Figure 14-16: JBR-08 Commissioning and Operation Receptor ANalysis ............ccocviiiiiiiec i 204
Figure 14-17: JBR-09 Commissioning and Operation Receptor ANalysis ............ccociiiiiiiiee i 205
Figure 14-18: JBR-10 Commissioning and Operation Receptor ANalysis ..........ccccoviiiiiiiiiee i 206
Figure 14-19: KGG-01 Commissioning and Operation Receptor ANAlYSiS ...........ccoiiiiiiiiiieiniieeeciee e 207
Figure 14-20: KGG-03 Commissioning and Operation Receptor ANAlYSiS ...........cooviiiiiiiiiie e 208
Figure 14-21: KGG-04 Commissioning and Operation Receptor ANAlYSiS ...........ccoviiiiiiiiiieiiiieeeiiiee e 209
Figure 14-22: KGG-05 Commissioning and Operation Receptor ANAlYSiS ...........ccoviiiiiiiieee i 210
Figure 14-23: KGG-06 Commissioning and Operation Receptor ANalySis ...........ccoocviviiiiiieiiiieeeiiee e 21
Figure 14-24: KGG-09 Commissioning and Operation Receptor ANAlYSiS ...........cooiviiiiiiiie e 212
Figure 14-25: KW-01 Commissioning and Operation Receptor Analysis ...........ccccoviiiiiiiiiii i 213
Figure 14-26: KW-02A Commissioning and Operation Receptor ANAlySisS ...........coovviiiiiiiiie e 214
Figure 14-27: KW-02B Commissioning and Operation Receptor Analysis............c.ccccvviiiiiei i 215
Figure 14-28: NGR-01 Commissioning and Operation Receptor ANalySis ............coocviviiiiiieiiiieeeniee e 216
Figure 14-29: NGR-02 Commissioning and Operation Receptor ANalySiS ...........ccovcuiiiiiiieeiniieeeiie e 217
Figure 14-30: NGR-03A Commissioning and Operation Receptor Analysis.............cccceviiieiiiiiieiiiicc e 218
Figure 14-31: NGR-05A Commissioning and Operation Receptor Analysis.............cccceviiieeiiiie i 219
Figure 14-32: NGR-06 Commissioning and Operation Receptor ANAlYSiS ...........ccoviiiiiiiiieeiniiieeiiie e 220
Figure 14-33: NSO-01 Commissioning and Operation Receptor ANalysis ...........ccoocviiiiiiiie i 221
Figure 14-34: NSO-02 Commissioning and Operation Receptor Analysis ...........ccccccvvviiiiiei e 222
Figure 14-35: NSO-03 Commissioning and Operation Receptor Analysis ...........ccccccvveiiiieiiiiiec i 223
Figure 14-36: NSO-04 Commissioning and Operation Receptor Analysis ...........ccccccvviiiiiee i 224
Figure 14-37: NSO-05 Commissioning and Operation Receptor Analysis ...........ccccccvviiiiieiiniieeeniiicc e 225
Figure 14-38: NSO-06 Commissioning and Operation Receptor ANalysis ...........ccoocviiiiiiiie i 226
Figure 15.1: Emergency Flaring NOISE CONTOUIS ........ccuuiiiiiiiieiiiiie ettt 228
Figure 15.2: Emergency Flaring ReCeptor ANAIYSIS .........coiiiiiiiiiiiiiiie et 229
Tables

Table 11-1: Secondary Data: Summary of available noise measurements performed by other consultants north of

TNE VICKOIA NILE ...ttt e e oo e et e e e e e e e et e e e e e e e et e e e e e s bnanreeeeeenanens 7
Table 11-2: Secondary Data: Summary of available noise measurements performed by other consultants south of
TNE VICTONIA INIIE ...ttt e e e ettt e e e e e et e e e e e e s b r et e e e e e e s nnrreeeeeenanans 15

Table 11-3: Secondary Data: Summary of available noise measurements performed by other consultants west of
LU TSIV AT (o 4 = T 1 1= 17



dix |1: Secondary Noise
Survey Data




TILENGA PROJECT ESIA- APPENDIX |

Secondary Noise Survey Data Summaries

Table I1-1: Secondary Data: Summary of available noise measurements performed by other consultants north of the Victoria Nile

Source of

information Sampling locations | Measured noise levels dB(A) (B)

Summary of the

north of the ——————————————————————————————————————————————\TEeEcTerwpger=r Site Description

N Victoria Nile available results
(TEP Uganda) L L Loy || Loms | Ly | SEEEE Max | Mi
| e e AMax Aeq A A5 1 dB(A) (A) - . s -

Bush camping site
Birds, hippos, aircraft near Delta point,
-® - - -
31.9 34.5 1363 |40 (distant) about 20m from
water's edge. Overall, noise levels
observed during the
i i i i i . . Fringing wetland study were typical of
432 372 | 388 Birds, hippos and frogs off Buligi Track. noise expected in a
rural and wilderness
DE/ENV/2013/2/ Birds, hippos, frogs, At 5m from water's | Setfing. Le at all
053 o - 43.7 365 | 411 | - - - - bushbuck, boats (n. 3) edge near Paraa | locations north of the
Proposed Qli(l)enﬁvtgre Victoria and vehicles. ferry crossing. g‘gfm"i\’;ﬁ‘b"l‘gtnmige
Victoria Nile 3D : :
Seismic Surveys conducted 713 Pick-up t it Packwach Both natural (fauna)
Coverage, April | in February 2013. i i i i i ' i i ickeup transit Highway and anthropogenic
2013 S ackwach sources contributed to
- - - - - 66.1 - - Mini bus transit. '?‘Ch wac baseline; although
Highway noise levels were
generally higher where
- - - - - 76.7 - - Two pick-ups transit. E%crlr\)lvv:;h human
presence/activity is
) ) ) ) ) 73 ) ) Fuso truck transit P_ackwach significantly higher.
’ Highway
. . Packwach
- - - - - 57.5 - - Two pick-ups transit. Highway
- - - - - 57.45 - - - In general the baseline
Sampling locations noise levels recorded
ODEB/ENV/ZO]'Z/R/ based on proximity - - - - - 57.55 - - - exceeded the
Proposed to sensitive permissible noise
A F;aisal receptors as wellas | ~ ) ) ) ) 57.65 ) ) ) Around Jobi East- | levels for
D[r)iﬁin . Jobi the location of the R B R R R 57.8 R _ R 7 (F) site. environmental and
East gi'eld proposed drill pads. i recreational
’ Surveys conducted - - - - - 57.75 - - - areas whose
January 2013
in December 2012. permissible level is set
- - - - - 57.8 - - - at 45dB (A) during the
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Source of
information Sampling locations
north of the

Victoria Nile
A )
(TEP Uganda) L avtax Laeq Laso | Laso | Luo dé‘(e/'f)‘g(i) ax | Min

Measured noise levels dB(A) (B)
Summary of the

Noise sources Site Description -
available results

R R R 578 _ R day, according to the
National Environment
- - - - - 57.85 - - - (Noise Standards and
Control Regulations
- - - - - 57.85 - - - 2003) but were as a
Access road re_sult of the effects of
. Junction to Jobi wind blowing through
- - - - - 58.1 - - Recurring thunder. East-7 (F) drill vegetation.
pad.
In general the baseline
. . . . . 57.85 . . . noise levels recorded
exceeded the
) ) ) ) ) 57.9 ) ) ) permissible noise
] ] ] ] ] 57.9 ] ] ] Ieve_ls for
environmental and
- - - - - 57.3 - . - recreational areas
whose permissible
- - - - - 56.85 - - - . level is set at 45dB (A)
ér(s)::gd Jobi East- during the day,
- - - - - 57.15 - - - ’ according to the
National Environment
- - - - - 56.7 - - - (Noise Standards and
Control Regulations
- - - - - 57 - - - 2003) but were
; } ; ; ; 57.05 ; : } partially influenced by
birds calls, wind
) ) } } } 56.8 } } ) blowing through
vegetation.
- - - - - 57.95 - - - In general the baseline
noise levels recorded
- - - - - 58 - - - exceeded the
permissible noise
B B B B B 57.85 B B B levels for
j j j j j 58.1 j j j Around Jobi East- | environmental and
: 6 (1) site. recreational areas
R B _ _ _ 58.05 _ B R whose permissible
level is set at 45dB (A)
- - - - - 57.95 - - - during the day,
according to the
- - - - - 57.9 - - - National Environment
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Source of
information

(TEP Uganda)

Sampling locations
north of the
Victoria Nile

Measured noise levels dB(A) (B)

LAMax LAeq

Laso | Laso | Lio

Average
dB(A) (A)

Noise sources

ax | Min

Site Description

Summary of the
available results

(Noise Standards and

57.2

- - 57.9 -
Control Regulations
- - - - 58.05 - 2003) but were
influenced by the
- - - - 58 - windy conditions.
) ) Noise sources
73.2 56.3 | 68,5 | 77.8 | - Birds and insects. identified during the
time of measurements
were non-
anthropogenic (birds
and insects). The
gleENV/ZOIZIR/ The locations background noise
Proposed Jobi-5 | €hosen within levels exceeded the
€ g\ppraisal approximately 100 Around Jobi-5 (E). | maximum permissible
Well, January m of the well site 76.4 50.7 | 69.4 | 814 | - Birds and insects. noise levels for
201é centre. ‘environmental or
recreational sites’
specified in the
National Environment
(Noise Standards and
Control) Regulations,
2003.
- - - - 56 -
- - - - 57 -
Sampling point - - - - 57 -
located in the .
DE/ENV/2012/R/ | proximity to sensitive - - - - 57.1 - E\]/eelgvlggag%%na?se
041 . receptors (i.e. - - - - 56.7 - . similar to other
Proposed Jobi-2 | wildlife) as well as : Around Jobi 2. measurements made
well testing, the location _of the ] ] ] ] 56.7 ] within the MENP for
October 2012 proposed drill pad. other studies
Surveys conducted . B} B} B} 56.9 .
in July 2012.
- - - - 57 -
- - - - 57.4 -




Source of
information

(TEP Uganda)
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Sampling locations

north of the
Victoria Nile

Measured noise levels dB(A) (B)

LAMax LAeq LAQO LASO L10

Average
dB(A) (A)

56.9

Noise sources

ax | Min

56.8

57

57.1

56.6

56.9

56.9

Site Description

57.3

Along the access
road to Jobi 2.

57.6

Along the access
road to Jobi 2.

Summary of the
available results

DE/ENV/2012/R/
042

Proposed Jobi
East-2 well
testing, October
2012

Ambient noise
measuring points
were taken at the
Jobi East-2 site and
the access road to
the site.

Surveys conducted
in July 2012.

57.2

57.2

56.9

57.2

57.2

57.3

57.4

57.4

57.4

56.8

57.2

Around Jobi East-
2.

The average noise
levels logged are
similar to other
measurements made
within the MFNP for
other studies.




Source of
information

(TEP Uganda)
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Sampling locations
north of the
Victoria Nile

Measured noise levels dB(A) (B)

LAMax LAeq LAQO LASO L10

56.9

Noise sources

Average .
dB(A) (A)

57.1

56.9

56.9

56.5

56.9

Site Description

57

Junction of access
road to Jobi East-
2.

Summary of the
available results

DE/ENV/2012/R/
043

Proposed
Appraisal
Drilling: Jobi-6
(F), November

2012

The ambient noise
points based on
their proximity to
sensitive receptors
(i.e. wildlife) as well
as the location of the
drill pad and along
the existing access
road to the drill pad.
Surveys conducted
in July 2012.

76.6

61.6

65.9

Decommissioning
activities within existing
Jobi-3 (D) drill pad site
(no rig activities).

Existing Jobi-3 (D)
drill pad site, 15 m
from the onsite
generator which
was in operation.

At the drill pad
entrance (existing
Jobi-3 (D) drill pad
site).

Existing Jobi-3 (D)
drill pad site, at the
onsite offices.

57.3

Decommissioning
activities within existing
Jobi-3 (D) drill pad site
(no rig activities).

Existing Jobi-3 (D)
drill pad site, at the
borehole.

The average noise
levels logged are
similar to other
measurements made
within the MFNP for
other studies.

DE/ENV/2012/0
47

Proposed
Appraisal
Drilling: Mpyo

Ambient background
noise measurement
points based on
proximity to sensitive
receptors as well as

59.6

50 m West of
proposed Mpyo-4
(F) drill pad.

The high values are
due to the wind
blowing at the time the
noise measurements
were taken.




Source of
information

(TEP Uganda)

Field (north
area), December
2012
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Sampling locations Measured noise levels dB(A) (B)

north of the
Victoria Nile

the location of the
proposed pads: at
every 50 and 100 m - - - -
along the cardinal
directions, outside

60.3

Noise sources

Site Description

100 m West of
proposed Mpyo-4
(F) drill pad.

the proposed drill

pad locations, and
long the proposed
access road route
and on the main

60.5

50 m East of
proposed Mpyo-4
(F) drill pad.

Paraa-Pakwach
road, which forms a - - - -
junction with the

60.3

100 m East of
proposed Mpyo-4
(F) drill pad.

proposed drill pad
access roads.
Surveys conducted
on 5" July and 23

64.3

50 m North of
proposed Mpyo-4
(F) drill pad.

November 2012.

60.4

100 m North of
proposed Mpyo-4
(F) drill pad.

64.1

50 m South of
proposed Mpyo-4
(F) drill pad.

65.5

100 m South of
proposed Mpyo-4
(F) drill pad.

63.4

Access road
approaching Drill
pad.

Summary of the
available results

L Amax L peq Laso | Laso | Lio Qéi&?g(i) Max i

According to the Noise
standard and control
Regulations (2003),
baseline noise levels
recorded exceeded
the permissible noise
levels for
environmental and
recreational areas set
at 45dB (A) during the

day.

59.9

200 m North of
proposed Mpyo-2
(H) drill pad.

55.4

250 m West of
proposed Mpyo-2
(H) drill pad.

55.3

300 m West of
proposed Mpyo-2
(H) drill pad.

Results are similar to
other measurements
in MFENP.

According to the Noise
standard and control
Regulations (2003),
baseline noise levels
recorded exceeded
the permissible noise

12
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Source of
information

(TEP Uganda)

Sampling locations

north of the
Victoria Nile

Measured noise levels dB(A) (B)

58.2

Noise sources

Site Description

L Amax L peq Laso | Laso | Lio Qéi&?g(i) Max i

250 m East of
proposed Mpyo-2
(H) drill pad.

56.9

300 m East of
proposed Mpyo-2
(H) drill pad.

57.9

250 m North of
proposed Mpyo-2
(H) drill pad.

57.7

300 m North of
proposed Mpyo-2
(H) drill pad.

58

100 m from the
proposed Mpyo-2
(H) H drill pad.

58

50 m from the
proposed Mpyo-2
(H) drill pad.

57.4

Access road point
to proposed Mpyo-
2 (H) drill pad.

57

Point off the
Paraa-Pakwach
road.

Summary of the
available results

levels for
environmental and
recreational areas set
at 45dB (A) during the
day.

HOGL/004-08
Hartebeest-1
Onshore Oil
Exploration Well
- Pura-1 onshore
exploration oil
well, August
2008

No information
about the location.

56.7

58.3

55.1

Natural background

conditions (birds, insects

and crickets).

Hartebeest-1 well
site location.

No information

TUL /ECO/11/EI
A-11

Proposed Jobi-
Rii Field

Sampling points
within approximately
100 m of each well
site centre.

59.05

65.8

52.3

Jobi-4 (C).

The maximum
recorded noise levels
at both locations
exceed both the

13
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Source of
information

(TEP Uganda)

Appraisal
Drilling, January

2012

Sampling locations
north of the
Victoria Nile

Measured noise levels dB(A) (B)

A .
L Amax LAeq Lago L aso Lio d é?}&?g(i) ax Min

Noise sources

Site Description

] ) ) ; ; 62.25 67.9 | 56.6 |-
] ) ) ; ; 62.1 701 | 541 |-

Jobi-3 (D).
] ) ; ; ; 65.9 723 | 595 | -

Summary of the
available results

daytime legislated
limits for
environmental or
recreational sites
(2003). However, this
is attributable to
‘natural’ background
conditions (birds and
insects) since no
anthropogenic sources
of noise were
observed in the area
at the time of
monitoring.

14
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Table 11-2: Secondary Data: Summary of available noise measurements performed by other consultants south of the Victoria Nile

Source of

information

(TEP Uganda)

DE/ENV/2013/2/0
53

Proposed Victoria
Nile 3D Seismic
Coverage,  April
2013

Sampling locations
south of the Victoria
Nile

Along the Victoria Nile
river.

Surveys conducted in
February 2013.

Measured noise levels dB(A) ®

Noise sources
Average .
L amax LAeq L ago L aso Lo dB(A)g(A) Max Min

Birds, hippos, insects in

Site Description

Paraa ferry crossing

Overall, noise levels observed

-® 46 35.9 38.2 | 45.6 - the proximity of a tree | ID sampling point
and a boat transit. NA4).

Preferred mooring

Birds, aircraft transit Iocatipn at Wil

- 36.8 31.1 33.6 - - (dista’nt) Frontiers lease land

' (ID sampling point
NAS).

Unnamed river

access near

Hippos, people talking in | Murchison River

- 45.4 40.3 43.2 - - the vicinity of a water | Lodge (alternative

source.

mooring  location)
(ID sampling point
NAB).

Summary of the available
results

during the study were typical of
noise expected in a rural and
wilderness setting. Three out of
four locations on the south bank
exceeded the limits albeit by a
minor degree. It can be
concluded therefore that
background noise levels are
higher in disturbed areas on the
south bank. Both natural (fauna)
and anthropogenic  sources
contributed to baseline;
although noise levels were
generally higher on the south
bank where human presence is
significantly higher.

DE/ENV/2013/R/0
49

Proposed
Appraisal Drilling:
Mpyo Field (south
area), February
2013

Sampling points at
every 60 m along the
cardinal directions of
the 3 proposed drill
pad sites. Extra
measurements taken
along the proposed
access roads to these
sites. Other ambient
background noise
measurement points
were selected based
on proximity  to
sensitive receptors as
well as the location of
the proposed drill
pads. Surveys
conducted in
December 2012.

- - - - - 58.7 Based on the National
_ B B B B 59.1 ) ) Environment (Noise Standards
- - - - - 58.5 Wind blowing  through Mpyo-D site. and Control Regulations 2003),
- B B B B 58.3 vegetation. baseline noise levels exceeded
- - - - - 58.5 the permissible noise levels for
environmental and recreational
areas whose permissible level is
set at 45 dB (A) during the day,
but these noise measurements
Paraa-Masindi road | are within a similar range to
i i i i i 583 Wind blowing through | junction: sensitive | other measurements
' Vegetation. receptor near | undertaken from other studies
Mpyo-D. and conducted within  the
MFNP.Noise levels recorded at
and within the project site were
influenced by wind blowing

through vegetation.
- - - - - 58.6 Based on the National
- - - - - 58.7 . . Environment (Noise Standards
- - - B B 58.2 E.aét'a"{j. ".‘f'“encsd .bé’ and Control Regulations 2003),
- - - - - 58.3 b:r S chirping and win Mpyo-L site. baseline noise levels exceeded

owing through L -
- - - - - 58.1 vegetation the _perm|SS|bIe noise Ievel_s for
_ B B B R 58.3 ’ environmental and recreational
N R R R R 58.3 areas whose permissible level is

15
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Source of Sampling locations | Measured noise levels dB(A) ©

Summary of the available

information south of the Victoria Noise sources Site Description

(TEP Uganda) Nile L Amax Laeq Lago Laso Lo g\é?f;%g Max Min results
- - - - - 58 - - set at 45 dB (A) during the day,
- - - - - 57.6 - - but these noise measurements
Partially influenced by paraa-Masindi are within a similar range to
- - - R R 58.4 ) } birds chirping and wind access road other measurements
' blowing through | . : undertaken from other studies
vegetation. Junction. and conducted within  the
. ) MFENP.
P_art|a||y_ |r_1f|uenced _by Seasonal river Noise levels recorded at the site
- - - - - 58.8 - - blrds_ chirping and wind (695 m East of the | were influenced by bird calls and
blowmg_ through site). wind blowing through
vegetation. vegetation.
- - - - - 58.7 - - -
- - - - - 58.6 - - -
- - - - - 58.8 - - - Based on the National
- - - - - 59.2 - - - Environment (Noise Standards
- - - - - 58.8 - - - Mpyo-6 (M) site. and Control Regulations 2003),
B B B B B 59.3 - B B baseline noise levels recorded
- B B B B 59.1 B B B exceeded the permissible noise
_ _ B N _ 60.1 R _ _ levels for residential areas set at
N N N N N 59.3 N N N 50 dB(A) during the day, but
; - - - - 60.1 - - - th_es_e nois_e measurements are
- " " " " 59.5 . . . within a similar range to other
- - " - - 58.9 N - - Homestead measurements undertaken at
- - - - - 5§ - - - Sensitive reeeptors other sites when S|m|Iar‘ st_udles
" | have been conducted within the
. . . . . 63 - - . area.
- - - - - 65 - - - _ Noise levels recorded at this site
- B B, B, B, 62.3 B, , ; Mubako  Trading | were mainly influenced by local
Centre. community human
- - - - - 59 - - - Wetland. conversation, sounds made by
- - - - - 58.8 - - - domesticated animals (poultry
- - - - - 58.4 - - - Homestead. and goats) and insect and birds
- - - - - 58.3 - - - calls.
- - - - - 58.5 - - -
- - - - - 58.8 - - - Church.

16
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Table 11-3: Secondary Data: Summary of available noise measurements performed by other consultants west of the Victoria Nile

Source of
(TEP Uganda)

information

Sampling locations
west of the Victorai
Nile

Measured noise levels dB(A) ®

LAMax

LAeq

Lago

Laso

Average
dB(A)®W

Noise sources

Site
Description

Summary of the available

results
Noise

sources mainly non-

anthropogenic (nesting birds in

Sampling location the nearb trees) The
DE/ENV/2012/R/028 nearby human Y : s
) background noise levels are within
Proposed  expansion  of | receptors Nesting birds on the the maximum permissible noise
Adundu Camp, Nebbi | (homesteads) and |- ® 46.4 |31 36.3 52 9 - per
R . nearby trees. levels for ‘environmental or
District, West Nile, | fauna receptors . e e
h recreational sites’ specified in the
September 2012 (grazing cattle and National : ]
birds). ational Environment (Noise
Standards and Control)
Regulations, 2003.
Clucking  chickens,

56.9 415 |33 38.5 - birds chirping and | -
human conversation.
Youth congregation

56.4 436 |37 415 ) and birds chirping. )
Human conversation,

64.7 451 |325 |39 } bleating goats and | _ With the exception of areas close
wood  chopping to the Pakwach — Panyimur — Dei
activity in the vicinity. road, Panyimur Sub County and
Human conversation, Aboko Trading Centre, noise
birds chirping, measurements at the rest of the

58.5 41.5 355 38.5 - . - ; e )

Eﬂr? daesrltjz-rli?negisloca\t,;l:rrli bleating goats and points within the 2 km from the dfill
rustling leaves. indi i
DE/ENV/2012/R/039 around the proposed usting ‘eave pad indicated an environment that
. h - - Birds chirping and was devoid of sources of noise.
Ondyek-1 (A) Well Project, | drill pad with potential | 52 419 |325 39.5 - . - > . ; ?
human conversation. National noise regulations require
October 2012 receptors. . Birds chirping and that the maximum permissible
Surveys conducted in | 66.3 51.7 |39 47 - h . ; level ¢ |
April 2012 uman conversation. noise eve or general
' 56.3 43.1 |36.5 40.5 - - - environment in a residential area
65.6 46.3 |38 43 - - - with small industrial or small scale
59.2 448 |375 42.5 R N R production and commercial
. In the | activities is 60 dB(A) during the
Panyimur market proximity  of | day and 50 dBA at night.
78.5 71 69 70.5 - activity, noises from a he Panvi
cassava mill the ~Panyimur
) market.
Close to the
Birds chirping and Pakwach -
61.8 46.1 140 42.5 ) human conversation | Panyimur  —
Dei road.
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Sampling locations

. . h > | Measured noise levels dB(A) ® . Site Summary of the available
Source of information west of the Victorai Noise sources Description results
(TEP Uganda) Nile L amax ‘ L eq Lago L aso
Close to the
65 296 |44 265 Vehic_les transit and Pakwach -
’ ' croaking frogs. Panyimur -
Dei road.
Vehicles transit and Close to the
741 60.2 485 545 children conversation | Pakwach -
' ' ' ' in the vicinity of a Panyimur -
borehole. Dei road.
58.3 454 |37 42.5 Birds chirping. -
Birds chirping and
55.8 421 134 38.5 human conversation. |~
53.5 41.3 |355 38 - -
Noise levels  were Major sources of noise included
DE/ENV/2012/R/014 measured at the birds and traffic along the
Proposed Pakech Camp to | nearest receptor from Pakwach — Arua Highwav. The
support West Nile | the proposed camp |57.3 38.4 |30.0 35.0 - - . . gnway.
Exploration Drilling, | site. area is relat!vely quiet as seen
August 2012 Surveys conducted in from the relatively low noise levels
April 2012. recorded.
s27 70 310|345 Birds chiing and
721|544 |345 425 rustiing feaves. -
Wood chopping
64.0 46.2 | 34.0 40.5 activity and  birds | -
chirping.
59.7 420 |37.0 |39.0 Birds chirping and The results indicated a relativel
DE/ENV/2012/R/033 ) ) ) ) rustling leaves. ) . d hy
Riwu-1 (A) Exploration 620 [41.9 [31.0 [375 Birds chirping. - O o A o ond the
Well Project- | Surveys conducted in Construction of a hut, B:ggg;ﬁnar:rvuéoérc)esn (Ffa ﬁoisg
2012 ’ Birds chirping. and or no human influence at the
59.0 42.8 |34.0 39.0 - - sampled locations.
rustling leaves.
54.2 489 |46.0 285 Rustling leaves and | _
) ) ) ) human conversation.
Birds chirping and
66.4 46.4 1345 415 herdsman's whistling.
Rustling leaves and
55.5 446 1350 415 human conversation. |~
Baseline noise Birds chirping and The baseline noise
glrilflg\-/goﬁgﬁ/ogsroject- measurement was 60.7 46.8 |42.0 45.0 woqq chopping | - mea_suremen_ts indica_ted a
Environmental and Social undertaken at locations activity. relatively quiescent environment
around the proposed | 62.0 46.1 |40.5 43.5 - currently devoid of sources of high
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Source of information
(TEP Uganda)

Sampling locations
west of the Victorai
Nile

Measured noise levels dB(A) ®

Lago

Laso

Noise sources

Site
Description

Summary of the available
results

Impact Statement, October
2012

drill pad with potential
receptors.

The drill pad is located
in the Western rift valley
along the  shoreline
areas of Lake Albert.
Coordinates: 309760E,
243034N (UTM 36N,
WGS 84).
Surveys conducted in
April 2012.

LAMax ‘ LAeq

59.8

48.1

40.5

46.0

Human conversation,
rustling leaves and
birds chirping.

93.7

83.9

80.5

83.0

Loud bar music and
barking dogs.

61.0

42.8

38.0

40.5

Human conversation,
rustling leaves and
birds chirping.

54.9

42.8

39.5

42.0

Loud music, human
conversation and
birds chirping.

58.8

435

34.5

39.0

Kayonga Primary
School, motorcycle
transit, human
conversation and
birds chirping.

58.9

55.4

54.0

55.5

School, chirping birds
and crickets, rustling
leaves, distant
thunder

65.0

50.0

425

46.5

Birds chirping, strong
breeze and rustling
leaves.

59.4

a47.7

41.0

45.5

Human conversation,
wood chopping
activities and clucking
chickens.

66.8

49.6

435

47.0

Sounds from a
Pentecostal church,
bird  chirping and
human conversation.

65.6

47.8

425

46.0

Sounds from a Health
Centre, human
conversation and
road traffic.

61.8

49.1

42.0

45.0

Motorcycle transit,
bleating goats and
strong breeze through
the vegetation.

57.7

48.2

46.0

47.5

Bird chirping, loud
music from a radio
playing in the vicinity,
human conversation
and rustling leaves.

noise pollution. National noise
regulations require that the
maximum permissible noise levels
for general environment in a
residential area with  small
industrial or small scale production
and commercial activities are 60
dB (A) during the day and 50 dB
(A) at night.
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Sampling locations

Source of information west of the Victorai

(TEP Uganda)

Nile

Measured noise levels dB(A) ®

LAMax ‘ LAeq

Lago

Laso

Noise sources

Summary of the available
results

70.8

54.0

49.5

51.0

Strong breeze,
bushfire crackling,
chirping birds.

66.9

52.8

47.5

50.5

Loud music from a
stereo playing, birds
chirping and children
speaking and playing
in the proximity of a
school.

54.3

41.9

39.0

40.5

Bird chirping, human
conversation and
rustling leaves.

48.2

39.7

325

37.0

Bird chirping, human
conversation and
motorcycle transit.

DE/ENV/2012/R/038

October 2012

Okuma-A Exploration Well
Project-Environmental and
Social Impact Statement,

The drill pad is located
at Nyapolo Village
about 500 m from the
Pakwach-Nebbi
Highway. Its
coordinates are
319005E, 271368N.
Surveys conducted in
April 2012.

57.8

45.4

355

41.5

Children
conversation, crowing
chicken and birds
chirping.

58.3

43.4

33.0

40.5

Mooing cattle, birds
chirping and human
conversation.

54.7

44.0

36.5

41.5

Birds chirping and
rustling leaves.

65.3

47.4

35.5

40.5

Birds chirping, rustling
leaves and human
conversation.

65.6

44.0

34.5

40.5

Birds chirping and
rustling leaves.

74.7

69.9

69.0

69.0

Noise form a power
generator,  highway
traffic  and human
conversation.

63.6

47.4

33.0

355

Crowing chicken,
birds chirping and
rustling leaves.

52.4

394

29.5

36.0

Low noise from the
distant highway
traffic, birds chirping
and rustling leaves.

62.5

375

30.0

34.0

Birds chirping and
rustling leaves.

The results of baseline noise
measurements  indicated an
environment with low levels of
noise at the time measurements
were carried out. The common
sources of noise were birds with
relatively low human influence at
the sampled locations.
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Sampling locations

S . . h > | Measured noise levels dB(A) ® . Site Summary of the available
ource of information west of the Victorai Noise sources Description results
(TEP Uganda) Nile L amax ‘ L eq Lago L aso
Highway traffic, birds
60.2 47.6 |39.5 43.5 chirping and rustling | -
leaves.
Birds and crickets
549 |428 |315 |380 chirping, highway |
traffic and rustling
leaves.
57.9 42.1 [ 32.0 36.5 Homestead -
58.3 40.6 30.5 38.5 ) -
Noise from a radio
69.9 50.2 |415 47.0 playing and goats |-
bleating.
Highway traffic,
57.4 47.3 36.5 43.0 human -
conversation
67.6 435 |31.5 35.5 Birds chirping. -
569 441 |345 |385 Birds chirping and | _
) ) ) ) rustling leaves.
65.7 49.1 325 39.5 Barking dog. -
Human conversation
56.9 38.8 |31.0 35.0 and wood chopping | -
activity.
56.8 384 [32.0 36.0 School, church -
65.3 296 |340 205 Clucking chicken and |
) ) ) ) highway traffic.
595 457 |31.0 37.0 B_irds chirpi‘ng and |
) ) ) ) highway traffic.
Goat bleating and
70.6 50.0 340 42.0 human conversation. |~
) ) 55.1 40.3 |31.5 37.0 Rustling leaves, | -
I]heKider:”apS\(/jelsst Ivoiﬁzteed 51.4 359 [275 [33.0 human conversation | -
in gycotton gardger; 54.1 41.8 1315 36.5 and bqus chlrplr)g. . The results indicated an
DE/ENV/2012/R/040 about 1.5 km from Boro Squeaking  bicycle, environment with low levels of
Alwala-A  Well Project- | Trading Centre  on 59.3 420 310 315 human conversation | - noise at the time of measurements
Environmental and Social | Pakwach - Panyimur af‘d birds r_;hl_rplng. was undertaken. The prevalent
Impact Statement, October | road (coordinates: | 60.4 458 |36.5 42.5 Birds chirping _and - noise sources were birds and no
2012 0317933E, 0259247N - human conversation. significant human sources existed
UTM 36N, WGS 84). | 65.4 471 |370 |425 Bird and crickets | _ at the proposed site.
Surveys conducted in — : : : sounds.
April 2012. 58.2 446 |35.5 41.5 Birds chirping and | -
63.2 39.5 [30.0 34.0 human conversation. | -
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Sampling locations

Measured noise levels dB(A) ® Site Summary of the available

Source of information west of the Victorai — T T . T . T T Averase T . | Noise sources Descrintion results
(TEP Uganda) Nile L Avax ‘ Laeg | Laso  Laso | Luo dB(A)%“ Max  Min p

Crying baby, human
conversation and a
cow mooing in the
proximity.
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Site Preparation and Enabling Works Results

Figure 12-1: Industrial Area Site Preparation and Enabling Works Daytime Noise Contours
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The assessment of noise due to site preparation and enabling works at the Industrial Area is presented in Section 7.6.3.2.1
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Figure I12-2: Industrial Area Site Preparation and Enabling Works Receptor Analysis
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Figure 12-3: Well Pad Site Preparation and Enabling Works Daytime Noise Contours
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The assessment of noise due to site preparation and enabling works at well pad sites is presented in Section 7.6.3.2.2
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Figure 12-4: GNA-01 Site Preparation and Enabling Works Daytime Receptor Analysis
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Figure 12-5: GNA-02 Site Preparation and Enabling Works Daytime Receptor Analysis

28



TILENGA PROJECT ESIA- APPENDIX |

Figure 12-6: GNA-03 Site Preparation and Enabling Works Daytime Receptor Analysis
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Figure 12-7: GNA-04 Site Preparation and Enabling Works Daytime Receptor Analysis
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Figure 12-8: JBR-01 Site Preparation and Enabling Works Daytime Receptor Analysis
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Figure 12-9: JBR-02 Site Preparation and Enabling Works Daytime Receptor Analysis
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Figure 12-10: JBR-03 Site Preparation and Enabling Works Daytime Receptor Analysis
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Figure 12-11: JBR-04 Site Preparation and Enabling Works Daytime Receptor Analysis
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Figure 12-12: JBR-05 Site Preparation and Enabling Works Daytime Receptor Analysis
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Figure 12-13: JBR-06 Site Preparation and Enabling Works Daytime Receptor Analysis
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Figure 12-14: JBR-07 Site Preparation and Enabling Works Daytime Receptor Analysis
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Figure 12-15: JBR-08 Site Preparation and Enabling Works Daytime Receptor Analysis
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Figure 12-16: JBR-09 Site Preparation and Enabling Works Daytime Receptor Analysis
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Figure 12-17: JBR-10 Site Preparation and Enabling Works Daytime Receptor Analysis
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Figure 12-18: KGG-01 Site Preparation and Enabling Works Daytime Receptor Analysis

41



TILENGA PROJECT ESIA- APPENDIX |

Figure 12-19: KGG-03 Site Preparation and Enabling Works Daytime Receptor Analysis

42



TILENGA PROJECT ESIA- APPENDIX |

Figure 12-20: KGG-04 Site Preparation and Enabling Works Daytime Receptor Analysis
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Figure 12-21: KGG-05 Site Preparation and Enabling Works Daytime Receptor Analysis
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Figure 12-22: KGG-06 Site Preparation and Enabling Works Daytime Receptor Analysis
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Figure 12-23: KGG-09 Site Preparation and Enabling Works Daytime Receptor Analysis
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Figure 12-24: KW-01 Site Preparation and Enabling Works Daytime Receptor Analysis

a7



TILENGA PROJECT ESIA- APPENDIX |

Figure 12-25: KW-02A Site Preparation and Enabling Works Daytime Receptor
Analysis
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Figure 12-26: KW-02B Site Preparation and Enabling Works Daytime Receptor
Analysis
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Figure 12-27: NGR-01 Site Preparation and Enabling Works Daytime Receptor Analysis
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Figure 12-28: NGR-02 Site Preparation and Enabling Works Daytime Receptor Analysis
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Figure 12-29: NGR-03A Site Preparation and Enabling Works Daytime Receptor
Analysis
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Figure 12-30: NGR-05A Site Preparation and Enabling Works Daytime Receptor
Analysis
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Figure 12-31: NGR-06 Site Preparation and Enabling Works Daytime Receptor Analysis
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Figure 12-32: NSO-01 Site Preparation and Enabling Works Daytime Receptor Analysis
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Figure 12-33: NSO-02 Site Preparation and Enabling Works Daytime Receptor Analysis
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Figure 12-34: NSO-03 Site Preparation and Enabling Works Daytime Receptor Analysis
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Figure 12-35: NSO-04 Site Preparation and Enabling Works Daytime Receptor Analysis
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Figure 12-36: NSO-05 Site Preparation and Enabling Works Daytime Receptor Analysis
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Figure 12-37: NSO-06 Site Preparation and Enabling Works Daytime Receptor Analysis
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Figure 12-38: Road Construction Daytime Noise Contours
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The assessment of noise due to road construction/ upgrade works is presented in Section 7.6.3.2.7
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Figure 12-39: Road Construction Receptor Analysis — Road Al
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Figure 12-40: Road Construction Receptor Analysis — Road Al
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Figure 12-41: Road Construction Receptor Analysis — Road A2

64



TILENGA PROJECT ESIA- APPENDIX |

Figure 12-42: Road Construction Receptor Analysis — Road A2
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Figure 12-43: Road Construction Receptor Analysis — Road A3
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Figure 12-44: Road Construction Receptor Analysis — Road A3
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Figure 12-45: Road Construction Receptor Analysis — Road A4
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Figure 12-46: Road Construction Receptor Analysis — Road B1
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Figure 12-47: Road Construction Receptor Analysis — Road B2
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Figure 12-48: Road Construction Receptor Analysis — Road C1
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Figure 12-49: Road Construction Receptor Analysis — Road C2
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Figure 12-50: Road Construction Receptor Analysis — Road C3
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Figure 12-51: Road Construction Receptor Analysis — Road D1
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Figure 12-52: Road Construction Receptor Analysis — Road D10
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Figure 12-53: Road Construction Receptor Analysis — Road D11
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Figure 12-54: Road Construction Receptor Analysis — Road D11 (alternative route)
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Figure 12-55: Road Construction Receptor Analysis — Road D12
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Figure 12-56: Road Construction Receptor Analysis — Road D13
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Figure 12-57: Road Construction Receptor Analysis — Road D14
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Figure 12-58: Road Construction Receptor Analysis — Road D15
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Figure 12-59: Road Construction Receptor Analysis — Road D16
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Figure 12-60: Road Construction Receptor Analysis — Road D17
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Figure 12-61: Road Construction Receptor Analysis — Road D18
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Figure 12-62: Road Construction Receptor Analysis — Road D19
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Figure 12-63: Road Construction Receptor Analysis — Road D19 (alternative route)
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Figure 12-64: Road Construction Receptor Analysis — Road D2
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Figure 12-65: Road Construction Receptor Analysis — Road D20
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Figure 12-66: Road Construction Receptor Analysis — Road D22
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Figure 12-67: Road Construction Receptor Analysis — Road D23
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Figure 12-68: Road Construction Receptor Analysis — Road D24

91



TILENGA PROJECT ESIA- APPENDIX |

Figure 12-69: Road Construction Receptor Analysis — Road D25
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Figure 12-70: Road Construction Receptor Analysis — Road D26
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Figure I2-71: Road Construction Receptor Analysis — Road D27
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Figure 12-72: Road Construction Receptor Analysis — Road D3
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Figure 12-73: Road Construction Receptor Analysis — Road D5
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Figure 12-74: Road Construction Receptor Analysis — Road D6
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Figure 12-75: Road Construction Receptor Analysis — Road D8
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Figure 12-76: Road Construction Receptor Analysis — Road D9
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Figure 12-77: Road Construction Receptor Analysis — Road N1
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Figure 12-78: Road Construction Receptor Analysis — Road N2
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Figure 12-79: Road Construction Receptor Analysis — Road N3
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Figure 12-80: Road Construction Receptor Analysis — Road W1
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Construction and Pre-Commissioning Phase Noise Contour Plots

Figure 13-1: Well Pad Drilling Night-time Noise Contours
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The assessment of noise due to well drilling works is presented in Section 7.6.4.2.3
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Figure I3-2: GNA-01 Night-time Well Pad Drilling Receptor Analysis
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Figure I13-3: GNA-02 Night-time Well Pad Drilling Receptor Analysis
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Figure 13-4: GNA-03 Night-time Well Pad Drilling Receptor Analysis
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Figure I13-5: GNA-04 Night-time Well Pad Drilling Receptor Analysis
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Figure 13-6: JBR-01 Night-time Well Pad Drilling Receptor Analysis
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Figure I3-7: JBR-02 Night-time Well Pad Drilling Receptor Analysis
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Figure 13-8: JBR-03 Night-time Well Pad Drilling Receptor Analysis
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Figure 13-9: JBR-04 Night-time Well Pad Drilling Receptor Analysis
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Figure 13-10: JBR-05 Night-time Well Pad Drilling Receptor Analysis
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Figure I3-11: JBR-06 Night-time Well Pad Drilling Receptor Analysis

116



TILENGA PROJECT ESIA- APPENDIX |

Figure 13-12: JBR-07 Night-time Well Pad Drilling Receptor Analysis
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Figure 13-13: JBR-08 Night-time Well Pad Drilling Receptor Analysis
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Figure 13-14: JBR-09 Night-time Well Pad Drilling Receptor Analysis
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Figure 13-15: JBR-10 Night-time Well Pad Drilling Receptor Analysis
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Figure 13-16: KGG-01 Night-time Well Pad Drilling Receptor Analysis
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Figure 13-17: KGG-03 Night-time Well Pad Drilling Receptor Analysis
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Figure 13-18: KGG-04 Night-time Well Pad Drilling Receptor Analysis
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Figure 13-19: KGG-05 Night-time Well Pad Drilling Receptor Analysis
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Figure 13-20: KGG-06 Night-time Well Pad Drilling Receptor Analysis
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Figure 13-21: KGG-09 Night-time Well Pad Drilling Receptor Analysis
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Figure 13-22: KW-01 Night-time Well Pad Drilling Receptor Analysis
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Figure 13-23: KW-02A Night-time Well Pad Drilling Receptor Analysis
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Figure 13-24: KW-02B Night-time Well Pad Drilling Receptor Analysis
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Figure 13-25: NGR-01 Night-time Well Pad Drilling Receptor Analysis
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Figure 13-26: NGR-02 Night-time Well Pad Drilling Receptor Analysis
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Figure 13-27: NGR-03A Night-time Well Pad Drilling Receptor Analysis
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Figure 13-28: NGR-05A Night-time Well Pad Drilling Receptor Analysis
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Figure 13-29: NGR-06 Night-time Well Pad Drilling Receptor Analysis
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Figure 13-30: NSO-01 Night-time Well Pad Drilling Receptor Analysis
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Figure 13-31: NSO-02 Night-time Well Pad Drilling Receptor Analysis
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Figure 13-32: NSO-03 Night-time Well Pad Drilling Receptor Analysis
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Figure 13-33: NSO-04 Night-time Well Pad Drilling Receptor Analysis
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Figure 13-34: NSO-05 Night-time Well Pad Drilling Receptor Analysis
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Figure 13-35: NSO-06 Night-time Well Pad Drilling Receptor Analysis
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Figure 13-36: Production and Injection Network Construction Daytime Noise Contours
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The assessment of noise due to construction of the production and injection network is presented in Section 7.6.4.2.5
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Figure I3-37: Production and Injection Network Construction Receptor Analysis —
CNA-01 to CPF
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Figure 13-38: Production and Injection Network Construction Receptor Analysis —
GNA-02 to GNA-04
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Figure 13-39: Production and Injection Network Construction Receptor Analysis —
GNA-04 to GNA-01
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Figure 13-40: Production and Injection Network Construction Receptor Analysis —
GNA-04 to GNA-03

145



TILENGA PROJECT ESIA- APPENDIX |

Figure I3-41: Production and Injection Network Construction Receptor Analysis —
JBR-01 to HDD Crossing (option 1)
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Figure 13-42: Production and Injection Network Construction Receptor Analysis —
JBR-02 to JBR-01
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Figure 13-43: Production and Injection Network Construction Receptor Analysis —
JBR-03 to JBR-01
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Figure 13-44: Production and Injection Network Construction Receptor Analysis —
JBR-04 to JBR-03
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Figure I13-45: Production and Injection Network Construction Receptor Analysis —
JBR-05 to JBR-03
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Figure 13-46: Production and Injection Network Construction Receptor Analysis —
JBR-06 to JBR-05
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Figure 13-47: Production and Injection Network Construction Receptor Analysis —
JBR-07 to JBR-08
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Figure 13-48: Production and Injection Network Construction Receptor Analysis —
JBR-08 to JBR-07
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Figure 13-49: Production and Injection Network Construction Receptor Analysis —
JBR-09 to JBR-08
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Figure I13-50: Production and Injection Network Construction Receptor Analysis —
JBR-10 to JBR-01
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Figure I3-51: Production and Injection Network Construction Receptor Analysis —
JBR-10 to HDD Crossing (option 2)

156



TILENGA PROJECT ESIA- APPENDIX |

Figure 13-52: Production and Injection Network Construction Receptor Analysis —
KGG-01 to KGG-04
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Figure 13-53: Production and Injection Network Construction Receptor Analysis —
KGG-03 to KGG-01
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Figure 13-54: Production and Injection Network Construction Receptor Analysis —
KGG-04 to NSO-04
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Figure I13-55: Production and Injection Network Construction Receptor Analysis —
KGG-05 to NSO-02
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Figure I13-56: Production and Injection Network Construction Receptor Analysis —
KGG-06 to KGG-04
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Figure I3-57: Production and Injection Network Construction Receptor Analysis —
KGG-09 to KGG-04
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Figure I3-58: Production and Injection Network Construction Receptor Analysis — KW-
01 to KW-02A
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Figure 13-59: Production and Injection Network Construction Receptor Analysis — KW-
02A to KW-02B
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Figure 13-60: Production and Injection Network Construction Receptor Analysis — KW-
02B to NGR-06
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Figure I3-61: Production and Injection Network Construction Receptor Analysis —
NGR-02 to NGR-01
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Figure 13-62: Production and Injection Network Construction Receptor Analysis —
NGR-03A to NGR-05A
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Figure 13-63: Production and Injection Network Construction Receptor Analysis —
NGR-05A to CPF
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Figure 13-64: Production and Injection Network Construction Receptor Analysis —
NGR-06 to NGR-05A
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Figure 13-65: Production and Injection Network Construction Receptor Analysis — HDD
Crossing (option 1) to CPF
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Figure 13-66: Production and Injection Network Construction Receptor Analysis — HDD
Crossing (option 1) to CPF — alternative route
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Figure I3-67: Production and Injection Network Construction Receptor Analysis — HDD
Crossing (option 1) to HDD Crossing (option 1)
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Figure 13-68: Production and Injection Network Construction Receptor Analysis — HDD
Crossing (option 2) to CPF via NGR-01
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Figure 13-69: Production and Injection Network Construction Receptor Analysis — HDD
Crossing (option 2) to HDD Crossing (option 2)
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Figure I3-70: Production and Injection Network Construction Receptor Analysis —
NSO0-01 to NS0-05
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Figure I3-71: Production and Injection Network Construction Receptor Analysis —
NSO0-02 to NS0-06
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Figure I3-72: Production and Injection Network Construction Receptor Analysis —
NSO0-03 to CPF
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Figure I3-73: Production and Injection Network Construction Receptor Analysis —
NSO-04 to NS0-03
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Figure I3-74: Production and Injection Network Construction Receptor Analysis —
NSO-05 to NS0-03

179



TILENGA PROJECT ESIA- APPENDIX |

Figure I3-75: Production and Injection Network Construction Receptor Analysis —
NSO-06 to NS0-01
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Figure I3-76: Production and Injection Network Construction Receptor Analysis —
Water station to KW-02B
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Figure 13-77: Bugungu Airstrip Noise Contours for 05 Runway Operations
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The assessment of n0|se due to alrcraft movements at Bugungu Alrfleld is presented in Sect|on 7.6.4.2.7
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Figure 13-78: Victoria Nile HDD Drilling — North Side
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The assessment of noise due to HDD drilling activities is presented in Section 7.6.4.2.10
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Figure 13-79: Victoria Nile HDD Drilling — South Side
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The assessment of noise due to HDD drilling activities is presented in Section 7.6.4.2.10
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Figure 13-80: Option 1 Victoria Nile HDD Drilling Receptor Analysis — South Side
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Figure 13-81: Option 1 Victoria Nile HDD Drilling Receptor Analysis — North Side
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Figure 13-82: Option 2 Victoria Nile HDD Drilling Receptor Analysis — South Side
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Figure 13-83: Option 2 Victoria Nile HDD Drilling Receptor Analysis — North Side
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Commissioning and Operation Noise Contour Plots

Figure 14-1: CPF Option 1 Commissioning and Operation Noise Contours
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The assessment of noise due to the operational Industrial Area is presented in Section 7.6.5.2.1
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Figure 14-2: CPF Option 2 Commissioning and Operation Noise Contours
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The assessment of noise due to the operational Industrial Area is presented in Section 7.6.5.2.1
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Figure 14-3: CPF Options Commissioning and Operation Night-time Receptor Analysis
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Figure 14-4: Well Pad Commissioning and Operation Noise Contours
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The assessment of noise due to operational well pads is presented in Section 7.6.5.2.2
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Figure 14-5: GNA-01 Commissioning and Operation Receptor Analysis
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Figure 14-6: GNA-02 Commissioning and Operation Receptor Analysis
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Figure 14-7: GNA-03 Commissioning and Operation Receptor Analysis
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Figure 14-8: GNA-04 Commissioning and Operation Receptor Analysis
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Figure 14-9: JBR-01 Commissioning and Operation Receptor Analysis
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Figure 14-10: JBR-02 Commissioning and Operation Receptor Analysis
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Figure 14-11: JBR-03 Commissioning and Operation Receptor Analysis
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Figure 14-12: JBR-04 Commissioning and Operation Receptor Analysis
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Figure 14-13: JBR-05 Commissioning and Operation Receptor Analysis
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Figure 14-14: JBR-06 Commissioning and Operation Receptor Analysis
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Figure 14-15: JBR-07 Commissioning and Operation Receptor Analysis
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Figure 14-16: JBR-08 Commissioning and Operation Receptor Analysis
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Figure 14-17: JBR-09 Commissioning and Operation Receptor Analysis

206



TILENGA PROJECT ESIA- APPENDIX |

Figure 14-18: JBR-10 Commissioning and Operation Receptor Analysis
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Figure 14-19: KGG-01 Commissioning and Operation Receptor Analysis
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Figure 14-20: KGG-03 Commissioning and Operation Receptor Analysis
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Figure 14-21: KGG-04 Commissioning and Operation Receptor Analysis
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Figure 14-22: KGG-05 Commissioning and Operation Receptor Analysis
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Figure 14-23: KGG-06 Commissioning and Operation Receptor Analysis
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Figure 14-24: KGG-09 Commissioning and Operation Receptor Analysis
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Figure 14-25: KW-01 Commissioning and Operation Receptor Analysis

214



TILENGA PROJECT ESIA- APPENDIX |

Figure 14-26: KW-02A Commissioning and Operation Receptor Analysis
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Figure 14-27: KW-02B Commissioning and Operation Receptor Analysis
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Figure 14-28: NGR-01 Commissioning and Operation Receptor Analysis

217



TILENGA PROJECT ESIA- APPENDIX |

Figure 14-29: NGR-02 Commissioning and Operation Receptor Analysis
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Figure 14-30: NGR-03A Commissioning and Operation Receptor Analysis
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Figure 14-31: NGR-05A Commissioning and Operation Receptor Analysis
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Figure 14-32: NGR-06 Commissioning and Operation Receptor Analysis
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Figure 14-33: NSO-01 Commissioning and Operation Receptor Analysis
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Figure 14-34: NSO-02 Commissioning and Operation Receptor Analysis
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Figure 14-35: NSO-03 Commissioning and Operation Receptor Analysis
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Figure 14-36: NSO-04 Commissioning and Operation Receptor Analysis
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Figure 14-37: NSO-05 Commissioning and Operation Receptor Analysis
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Figure 14-38: NSO-06 Commissioning and Operation Receptor Analysis
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Commissioning and Operation Noise Contour Plots

Figure 15.1: Emergency Flaring Noise Contours
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The assessment of noise due to the flaring activities is presented in Section 7.8
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Figure I5.2: Emergency Flaring Receptor Analysis
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