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13 Environmental Protection
13.1 Environmental Quality of the Project Site

13.1.1 The Natural Conditions of the Project Site

The location of the project is approx. 10km away from the city of Limon and 149km from

San José. See the specific geographical position in Chapter 7.
Local meteorological conditions are as follows:
Mean annual air temperature: 29.8°C
Average summer air temperature: 30°C
Average winter air temperature: 29.7°C
Extreme high air temperature: 30.5C
Extreme low air temperature: 20.7°C
Mean annual humidity: 80%
Max humidity: 88%
Min humidity: 85%
Annual average rainfall: 297.2mm (from 1941 to 2008)
100mm Max hourly rainfall: 100mm
Prevailing wind direction: SW
Max wind speed: 7.6km/h
Mean annual atmospheric pressure: 1,011.4 kpa
Max atmospheric pressure: 1,013.1 kpa
Min atmospheric pressure: 1010.1 kpa
Annual average evaporation: 370mm

13.1.2 Present Environmental Quality Situation
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For this project, the local data were collected from 8:00 A.M. to 1:00 P.M. on October 30
2009. The surface water quality specifications are shown in the table below.
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Table13.1-1 Present Surface Water Quality Specifications

o Sampling point
Monitoring item
#1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13
pH+0,04 6.28 7.20 6.85 6.31 6.65 6.62 7.39 7.38 7.14 7.52 7.37 7.50 7.52
350 + 280 + 140 + 420 + 280 + 210 +
Chloride, mg/1 7+1 11+2 419+3 63+2 59+2 350+2 63+2
2 2 2 2 1 2
. 0,4+ 0,2+ 0,2+
Precipitates, mg/I <0,2 <0,2 <0,2 <0,2 <0,2 <0,2 <0,2 <0,2 <0,2 <0,2
0,1 0,1 0,1
SS, mg/l 34+ 6 22+6 14+ 6 68+6 14+6 12+6 <6 <6 12+6 12+6 12+6 <6 12+6
Fats and Oils 8+1 61 4+1 84 +£2 4+1 3+1 <2 <2 <2 <2 <2 3+1 <2
. 0,23 + 0,24 + 0,13+ 0,41 =+ 0.09+0
Total phenolics, mg/l <0,05 <0,05 <0,05 <0,05 <0,05 ’ > | <0,05 <0,05 <0,05
0,03 0,03 0,03 0,0 05
2,5+ 55000
Hydrocarbons, mg/1 69+2 | 421 31+£2 <1 <1 <1 <1 <1 <1 <1 1742
0,5 + 100
2,1+ 11200 22,5+ 15,2+
HC emulsifier, mg/1 50+2 35+1 <1 <1 <1 <1 <1 <1 <1
0,5 +50 0,5 0,5
1220
COD mg/1 44 +£2 3242 17+2 55 1942 1042 6+1 5+1 10+2 11+2 13+2 11+2 3242
+
580+
BODS5 mg/1 27+2 18+2 10+2 6 5+1 4+1 <4 <4 <4 4+1 <4 4+1 10+1
0,16 + 0,14 + 0,13+ 0,09 + 0,08 + 0,08 +
MBAS, mg/l <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05
0,03 0,03 0,03 0,03 0,03 0,03
1,0+ 0,6 + 2,6 +
Sulfide, mg/1 o1 o1 <0,10 ol <0,10 <0,10 <0,10 <0,10 <0,10 <0,10 <0,10 <0,10 <0,10
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Cr-VI,mg/1 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0.,05 <005 <0,05 <0.05
Total Cr <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <005
Tempt, °C 340+ | 31,2+ | 298+ | 334+ | 27,1+ | 258+ | 33,7+ 35,7 36,4 34,9 35,2 34,9 36,9
0,5 0,5 0,5 0,5 0,5 0,5 0,5 +0,5 +0,5 +0,5 +0,5 +0,5 +0,5
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As shown in the above table, all local surface water quality data comply with the
applicable standards, except that BOD/COD/SS fats and oils under Item #4 are off-spec.

No local acoustical environment data are available.

13.2 Environmental Standards and Requirements

13.2.1 Environmental Quality Standards

The ambient air quality standards of Costa Rica are shown in the table below.

Table13.2-1 Ambient Air Quality Specifications

Pollutant Rejzf\e/gce Calculation method Sampling method Analysis method
90 pg/m’ | Yearly arithmetic mean 4
Total SS 3 Large quaritltles of Gravimetric method
240 ug/m’ | 24-hour arithmetic mean Samples
3 . .
Less than or 50 pg/m Yearly arithmetic mean Large quantities of . .
equal to 10um R _ ] ) Gravimetric method
particle 150 ug/m” | 24-hour arithmetic mean Samples
3 . .
80 pg/m Yearly arithmetic mean Manually suctioning Masenta or ecuivalent
SO2 365 ug/m3 24-hour arithmetic mean | samples or sampling by & me tho(ii
inst t
1500 pg/m® | 3-hour arithmetic mean HSHrUments
3 . .
co 10 mg/m” | 8-hour arithmetic mean | Aytomatically sampling Non-dispersive
40 mg/m’ | 1-hour arithmetic mean by instruments infrared
Manually suctioning
3 ] ) samples or
100 pg/m” | Yearly arithmetic mean . ] Chemiluminescence
automatically sampling . .
NO, by instruments colorimetric method
y (Saltzman method)
400 ug/m’ | I-hour arithmetic mean Automa.t ically sampling
by instruments
A el i Ultraviolet absorption
. . utomatically samplin
Ozone 160 ug/m® | Hourly arithmetic mean by ins tru};nen tsp g chemiluminescence
colorimetric method
Lead 0.5 pg/m’ | Yearly arithmetic mean Large quantities of Atomic absorption
samples method
Manually suctioning
samples or ; ;
H2S 20 ug/m’ | 24-hour arithmetic mean P Cadnpum hydrox1de
automatically sampling colorimetric method
by instruments
Manually suctionin Electrical
HCI 200 ug/m’ | 24-hour arithmetic mean Y & measurement ion
samples
chromatography
HF 20 ug/m’ | 24-hour arithmetic mean Manually suctioning Electrical
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samples measurement ion
chromatography
500 ug/m3 Yearly arithmetic mean Colorimetric method
N3 Manually suctioning (indophenol blue)
1000 ug/m’ | 24-hour arithmetic mean samples electrical
measurement
Colorimetric method,
Manually suctionin UV High Pressure
CH20 35ug/m’ | 24-hour arithmetic mean Y & Liquid
samples
Chromatography
(HPLC)
Manually suctioning
; ) ) samples or
CH,4 160 ug/m” | 3-hour arithmetic mean ) ) GC (FID)
automatically sampling
by instruments

See details in the in table below for the specifications of the surface water ambient quality

standard of Costa Rica.

Table13.2-2 Surface Water Quality Specifications

No. Item Max pemi§sible emission
limits
! BOD 50mg/L
2 COD 150 mg/L
> §S 50mg/L
4 Fats/oils 30mg/L
> pH 5-9
6 Tempt 15°C <T < 40°C
7 Precipitates 1 mL/L
8 MBAS 5 mg/L

In accordance with the local sound environment quality specifications that are required by
Costa Rica, all the noises from machines, equipment and machinery shall not exceed 85 dB(A).
Where exceeding 85 dB(A), noise abatement measures must be taken to eliminate or reduce
noise and vibration. It is not allowed to work at any places where the noise level exceeds 90
dB(A) of intermittent noise impact or noise impact or where noise level exceeds 85 dB(A) of
continuous noise (I). If no proper PPE is available for workers, the noise level shall be mitigated
below 85 dB(A).

13.2.2 Preparation Basis

This Feasibility Study Report is developed in accordance with the Specification for
Compiling Feasibility Study Reports on Foreign Investments in Oil Refining Projects (for Trial

13-6




- P R . o
- HQCEC 22285 FSR on Expansion and Modernization of the MOIN Refinery Project

Implementation).

13.2.3 Emission Standards

13.2.3.1 Waste Gas

In comparison with the Costa Rica’s emission standards of air pollutants, China’s
standards are more complete and stringent. Therefore, the Chinese emission standards of air

pollutants shall govern in the design, specifically:
Grade II in Integrated Emission Standard of Air Pollutants - GB16297-1996.

The Specifications of Time Periods in Class II Areas in Emission Standard of Air
Pollutants for Coal/Oil/Gas-burning Boilers (GB13271-2001)

Grade II in Emission Standard for Odor Pollutants - GB14554—93.
The required waste gas specifications are summarized in the table below.

Table13.2-3 Waste Gas Specifications Required

max permissible
max
permissible vent o concentration
Pollutant concentration, | stack | Emission rate, limits, mg/m’ Remarks
mg/m’ height, kg/h
m
Emissions from productive process (vent stacks and incinerators on process units)
- 40 25
550 (Emissions
from process 50 39
units other than
SO, SRU)/960 60 55 0.40
(Emissions 70 77
from SRU)
80 110
40 7.5
Grade II in Integrated
50 12 Emission Standard of
NOx .
240 60 16 0.12 Air Pollutants -
(as NO») GB16297-1996
70 23
80 31
40 39
Particulate
matters (others) 120 >0 60 1.0
60 85
NMHC 120 40 100 4.0

Flue gases from heaters, converters & reboilers
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SO, 850
NOx _ Grade II in
Emission Standard of
Flue dust 200 Air Pollutants for
Smoke Industrial Kilns and
blackness 1 Furnaces -
(Ringelmann, GB9078-1996
grade)
Flue gases from utility boiler combustion
SO, 400 Time Periods in Class II
Areas in Emission
NOx 450 Standard of Air
Pollutants for
Flue dust 50 Coal/Oll/Qas—bumlng
Boilers
(GB13271-2001)
Odor gases (NH3, H2S, etc.)
15 4.9
20 8.7
25 14
NH; 1.5
30 20
40 35
60 75
15 0.33
20 0.58
25 0.90
H,S 0.06
30 1.3 ) ..
Grade II in Emission
40 2.3 Standard for Odor
60 59 Pollutants - GB14554
—93
15 2,000
(dimensionless)
6,000
20 (dimensionless)
25 15,000
Odor (dimensionless) 20
concentrations 20,000 (dimensionless)
30 . .
(dimensionless)
40 . 40,900
(dimensionless)
60 . 60,900
(dimensionless)

13.2.3.2 Wastewater
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The project shall be designed to comply with the Grade I of Integrated waste water
discharge standard (GB8978-1996) and more stringent some of Wastewater Discharge and
Reuse (N° 33601-S-MINAE) of Costa Rica. The main data for the design effluent quality are

indicated in the table below.

Table13.2-4 Wastewater Discharge Specifications

Item Unit Drainage data
pH 6-9
CODcr mg/L 60
BOD;s mg/L 20
SS mg/L 50

Petroleum mg/L 5

Volatile phenol mg/L 0.5
Cyanide mg/L 0.5
Sulfide mg/L 1.0
NH;-N mg/L 15

13.2.3.3 Solid Waste

Standard for Pollution Control on the Storage and Disposal Site for General Industrial
Solid Wastes - GB18599-2001.

Standard for Pollution Control on Hazardous Waste Storage - GB18597-2001

Standard for Pollution Control on the Security Landfill Site for Hazardous Wastes -
GB18598-2001.

Pollution Control Standard for Hazardous Wastes Incineration - GB18484-2001

Ley para la Gestion Reglamento Manejo de Desechos Industriales Peligrosos—The

Measures for the management of Hazardous Indstrial Wastes.

Ley para la Gestion Integral de Residuos, expediente 15897.-Integrate waste management
act,expedient 15897

13.2.3.4 Noises

Standard of noise at boundary of industrial enterprises GB12348-90

Noise Limits for Construction Site GB12523-90.
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10541Reglamento Control Ruido y Vibraciones — the noise and vibration control standard.

28718 Reglamento Control de la Contaminacion por Ruido — the noise pollution control

standard.

13.3 Pollution and Control Measures of the Project

13.3.1 Pollutants

This project is a refinery expansion project which consists of reutilized units, new units

and modified units. The pollutants from units are described below respectively.
13.3.1.1 Wastewater - Pollutant

The wastewater from the project consists of the oily water, sour water, saline wastewater,
alkaline wastewater, uncontaminated wastewater, domestic wastewater, where main pollutants
are oils, sulfides, COD and NH-N. The oily water flow rate is about 51t/h; the sour water flow
rate is about 38.9t/h; the saline wastewater flow rate is about 24.2t/h; and the alkaline

wastewater is approx. 2.61t/h.

The oily water is mainly sourced from process units, including the cooling water from
compressors and pumps, the cooling water from deoiling tanks and oil sampling processes, the
wastewater from blowdown expansion tank discharge hose station sampling processes, the
ground flushing water, oily rainwater, and other water sources. The major pollutants are

petroleum products.

The sour water consists of the water discharged from the overhead of atmospheric
distillation column, the water drained from the quench tower in the tail gas treatment process on
sulfur recovery unit, the water from the high pressure/low pressure separators at the overhead of
atmospheric distillation column, and the reflux drum of stripper, plus the water from the feed
buffer tank of naphtha hydrotreating unit, the overhead reflux tanks, product separators and

other units. The major pollutants are sulfides.

The saline wastewater consists of the water from the H, production unit’s steam generator,
the water from hydrocracking unit’s steam generator, the water from the electrical desalter of
atmospheric distillation unit, the water from the steam drum of continuous catalytic reforming

unit. The major pollutants are inorganic salts.

The alkaline wastewater will be the alkaline wastewater from the sulfur recovery unit and
the vent caustic scrubber of continuous catalytic reforming unit. The major pollutant is a strong
alkali, NaOH.

The domestic wastewater consists essentially of the sanitary wastewater from production
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workshops, office buildings and living quarters, where major pollutant is CODcr.

In addition, other wastewater sources may exist, such as wastewater drained in an

emergency case and the wastewater from firefighting.

For the wastewater characteristics, see Tables 13.3-1 through 13.3-3 — Wastewater

Contamination Sources and Control Measures.
13.3.1.2 Waste Gas Sources

The waste gases from the project are divided into the structured emission and unstructured

emission.

The structured emission sources mainly include the flue gases from the tail gas incinerator
for sulfur recovery unit, heaters and reboilers for CCR Unit, the heater for De-coker, the heater
for ADU, the heater for Hydrocracking Unit, the feed preheater and convertor H2 Production
Unit, the heater for Kerosene Purification Unit, heaters for VDU, heaters and reboilers for NHT
Unit, the heater for [somerization Unit and Catalyst Regeneration process, the heater for Diesel
Hydrotreating Unit, and other units (if any). The major pollutants include SO,, NOx and flue
dust.

The unstructured emission sources will essentially be hydrocarbons volatilized from big
and small breathers of storage tanks as well as oil manufacturing processes. The major

pollutants are expressed as NMHC.

For the waste gas characteristics, see Tables 13.3-4 through 13.3-5 — Waste Gas

Contamination Sources and Control Measures.
13.3.1.3 Noise Source

The noise sources are compressors, air coolers, heaters and pumps. In general, the noise

level from a single machine is below 85dB(A).

For the noise exposure characteristics of the project, see Tables 13.3-10 through 13.3-11 -

Noise Sources and Control Measures.
13.3.1.4 Solid Wastes

The major solid wastes are spent catalysts, spent protective balls, spent ceramic balls,
spent desulfurizers, spent molecular sieves, and sludge from WWTP, as well as domestic

wastes from office and living activities.

The detailed data on solid wastes and control measures are shown in the table below.
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Table13.3-1 Wastewater from Reutilized Units

o Pollutants
No Units Sources Flowrate, t/h Emlszlon Concentration Destination
mode Description ’
mg/L
Petroleum products 195
Sour water from tower . COD 2300 To Sour water stripper unit
head 3.5 Continuously for treatment
overhea Sulfides 3800
NH-N 1600
1 1,200ktpa ADU Petroleum products 110
Saline water t;;‘;rkn the desalting 6.3 Continuously COD 510 To WWT
Sulfides 20
: Petroleum products 25
Ol.l y water from th.e pump 1 Continuously P To WWT
cooling water sampling cooler COD 90
Petroleum products 200~400
Sampling Oper. at Dose Station
COD 4000~6000
Sulfid
2 Keros.ene . 0.45 Intermittently uee To WWT
Hydrofining unit Volatile Pheno
Floor Flushing Water
NH;-N
SS
3 Gas Co?l;??tratlon Pump cooling water 0.3 Continuously | Petroleum products 80 To WWT for treatment
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Table13.3-2 Wastewater from New Units

o Pollutant
No Unit Source Rate, t/h Ergszleon o Concentration, Destination
Description
mg/L
Petroleum products 195
) COD 2300 )
Water from tower overhead 6 Continuously To SWS unit for treatment
Sulfides 3800
NH-N 1600
1 2,000ktpa ADU Petroleum products 110
Saline water from electrical 17.9 Continuously COD 510 To WWT for treatment
desalter
Sulfides 20
: ; Petroleum products 25
Oily water from bump cooling 2 Continuously P To WWT for treatment
water sampling cooler COD 90
Petroleum products 195
COD 2300
Water from tower overhead 4 Continuously To SWS unit for treatment
Sulfides 3800
2 VDU
NH-N 1600
; Petroleum products 25
Sampling fsooler of pump 2 Continuously P To WWT for treatment
cooling water COD 90
3 De-coker Sulfides 1.5 (wt%)
) . Petroleum products 200-800 .
Water for process equipment 9 Continuously To SWS unit or to WWT
COD 4000-8000
NH-N 4500
Cooling water of pumps and 2 Continuously | Petroleum products 200-400 To WWT for treatment
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o Pollutant
No Unit Source Rate, t/h Emls(s;on Concentration Destination
mode Description ’
mg/L
floor cleaning water CcOD 4000-6000
; Petroleum products 200
Samp ling cooler, pump 1.5 Continuously To WWT for treatment
cooling, and reflux tank COD 500
A NHT Feed buffer tank, tower Petroleum products 150
overhead reflux tank and 2 Continuously Sulfides 100 To SWS unit
product separator NN 100
Sanitary wastewater 1 Intermittently BOD To WWT for treatment
Petroleum products 300
i ; COD 500
Oily water from p b cooling 5 Intermittently To WWT for treatment
& floor cleaning Sulfides 5
5 Diesel hy('irofimng NH-N 40
unit
) Sulfides 16000
Sour water 10 Continuously To SWS for treatment
NH-N 7000
Domestic wastewate 1 Intermittently BOD To WWT for treatment
6 Hydrocracking unit Petroleum products 10
) ) COD 190
Pump cooling 5 Continuously To WWT for treatment
Sulfides 10
NH-N 22000
Petroleum products 10
COD 190
Water from l;uffe'r tank & floor 1 Continuously To WWT for treatment
cleaning Sulfides 10
NH-N 300
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Emissi Pollutant
. mission L
No Unit Source Rate, t/h mode Description Concentration, Destination
mg/L
Petroleum products 10
Water from high/low pressure COD 7200
separation processes & stripper 5 Continuously To SWS
reflux tank Sulfides 16000
NH-N 9300
Petroleum products 3
COD 90
Blowdown water from steam Intermittently To WWT for treatment
generator Sulfides 10
NH-N 25
Sanitary wastewater 1 Intermittently To WWT for treatment
Cooling Water System for Petroleum products 200
Pumps, and Waste Water .
Discharged during Unit Startup 20 Intermittently COD 500
and Shutdown
7 CCR - - To WWT for treatment
Vent caustic scrubber 0.51 Continuously | NaHCO;. NaOH
Steam drum 1 Continuously NaCl
Camps 1.5 Intermittently BOD
8 Dry Gas/LPG Petroleum products 15
Treatment Unit Pump cooling 0.5 Continuously SS 35 To WWT for treatment
COD 80
Oxidation column 0.6 Intermittently NaOH 10% To spent lye treatment center
N32C03 0.50%
Sulfides 1~4%
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o Pollutant
Unit Source Rate, t/h Emls(s;on Concentration Destination
mode Description ’
mg/L
CoTsPc 0.02%
Sweetening tank 0.38 Intermittently NaOH 0.05% To spent lye treatment center
Petroleum products 10
Water from pump cooling, COD 1
cooling water of oil samples, 2.0 Continuously To WWT for treatment
and floor cleaning Sulfides 80
. ) NH-N 20
H, production unit
Petroleum products 5
) COD 10
Water from steam generator 2.5 Continuously To WWT for treatment
Sulfides 30
NH-N 9
Petroleum products 20
COD 200
Floor cleaning 1.0 Intermittently To WWT for treatment
Sulfides 30
NH-N 100
Petroleum products 100
. ) COD 500
SWS Deoiling tank & others 0.5 Intermittently To WWT for treatment
Sulfides 80
NH-N 200
Petroleum products 30
COD 1100 .
Main stripper 44.2 Continuously To AD.U. for reuse; the
Sulfides 10 remaining to WWT
NH-N 80
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o Pollutant
No Unit Source Rate, t/h Emls(s;on Concentration Destination
mode Description ’
mg/L
Petroleum products <100
; COD 1000
Water from quench tower in 2.9 Continuously To SWS
tail gas treatment section Sulfides 100
1 SRU NH-N 200
Water steam generator 2.08 Continuously To WWT for treatment
Alkaline wastewater 2.1 COD 20000 To spent lye treatment center
. As water to semi-dry
12 Boiler blowdown Boiler blowdown 1t/h Intermittently Phosp hitzlfsdlcal & desulfurization system or to
drainage system
Oily water 10 Intermittently | Petroleum products 150 To WWT system
13 Isomerization unit
Sanitary sewage 1 Intermittently To WWT for treatment
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Table13.3-3 Waste Gases from Units Reutlized

Pollutant Control Vent
ollutan
. Flowrate, Emission MEASUres | tack | Outlet | Outlet ..
Unit Source 3 & . o Destination
Nm’/h mode . ! height, | ID, m | tempt, 'C
Description Concentration, | Rate, | efficiency
p mg/m’ kg/h (%) m
SO, 325 15.3
ADU/VDU Fl“‘; f;irfsmm 47000 | Continuously |  NOx 230 10.8 60 Atmosphere
Flue dust 230 10.8
SO, 4.0 0.009
Kerosene Flue gas from
Hydrofining h ega ters 2200 Continuously NOx 222.21 0.49 30 Atmosphere
unit Flue dust 571 0.013
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Table13.3-4 Waste Gas from New Units

Poll Control
ollutant
. Flow, Emission measures Yent Outlet | Outlet, L
No Unit Source 3 & height, . Destination
Nm’/h mode C . R 3 ID, m C
Description oncentra}tlon, ate, | efficiency m
mg/m kg/h (%)
SO2 325 8.45
1 ADU Flufl f;ifsmm 26000 | Continuously NOX 230 5.98 60 Atmosphere
Flue dust 230 5.98
SO2 325 5.85
2 VDU Flufl f;ifsmm 18000 | Continuously NOX 230 4.14 60 Atmosphere
Flue dust 230 4.14
SO 325 4.76
3 De-coker Flu}el gas from 14670 | Continuously 2 80 Atmosphere
caters NOx 230 3.37
Feed heater, SO, 325 11.2
stripper
4 NHT reboiler, 35400 | Continuously 80 Atmosphere
stabilizer NOx 230 8.1
reboiler
Diesel Flue eas from SO, 165 3.4
5 | hydrotreating h £ 20611 | Continuously 140-150 | Atmosphere
unit eaters NOx 5.5 0.1
SO, 325 11.3
6 Hydrocr'ackng Flue gas from 34720 | Continuously NOx 230 8 60 Atmosphere
unit heaters
Flue dust 185 6.4
7 CCR “qin 17 SO 325 22.2
4inl for 68400 | Continuously 2 80 Atmosphere
CCR unit NOx 230 15.7
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Control
Pollutant AV
. Flow Emission measures 'ent Outlet o
No Unit Source Nm® /1;1 mode & height, D. m Destination
Descrintion Concentration, | Rate, | efficiency m ’
P mg/m’ kg/h (%)
roeg;gr?esri(i)é?l 400 | Intermittently HCI+Cl, 1ppm 40 Atmosphere
Hydrocarbons
in small
amount )
Dry Gas/LPG Waste gas N2 40~42% H::;rgeiflczily
8 Treatment from lye 144 | Continuously incinera t% Fon
Unit oxidation 02 6~7%
SRU
Water 1~2%
Fuel gas 50%
Feed ) SO, 325 1
h 3040 | Continuously 60 Atmosphere
preheater NOx 230 0.7
i SO 325 31.3
9 H, prod}lctlon Convertor 96227 | Continuously 2 60 Atmosphere
unit NOx 230 22
SO
PSV In an 2 To flare
emergency NOx
Sour gas H,S
10 SWS from SWS 1.20h To SRU for
tower NH; treatment
overhead
SO 441 6.43
Flue gas from 2
11 SRU offgas 14560 | Continuously NOx 190 2.77 130 Atmosphere
Incinerator Flue dust <1
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Poll Control
ollutant measures | Vent
. issi . Outlet, L
No Unit Source 1510271’1 EmlS(SiIOIl & height, IO]; tlet lfce Destination
m mode Descrintion Concentration, | Rate, | efficiency m » M
P mg/m’ kg/h (%)
Norm., SO, 3.26 0.102
Flue gas from | 371193
boiler v Continuously NOx 400 12.5 / 160
i ax,
MP combustion 50949 Flue dust 50 1.6
12 | oil-/gas-fired 30 1.2 Atmosphere
boilers ) Norm., SO, 485 15.5
Flue oil from | 371950
boiler M Continuously NOx 400 12.8 85% 160
ti ax,
combustion | 20 Flue dust 80 2.6
SO,
Isomerization | Flue gas from . To ﬁ”lefl apd
13 unit heaters 600 Continuously NOx 120 10.8 40 flare Pipeline
Flue dust Networks
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Table13.3-5 Solid Wastes from Units Reutilized

Main components

Control measures &

No. Unit Solid waste State Flow, t/a Emission mode .
Description C(\))it(;nta destination
o
The waste of HW46
Spent catglyst from Solid 56 WOs. NiO Once per 6 years containing nickel to
hydrorefining reactors catalyst
Kerosene manufacturer
! Hydrofining Spent Ceramic balls of To general solid
unit hydrorefining reactor Solid 0.62 Al,O3. SiO, Once per 3 years waste landfill
Spent Sorbent from Solid To general solid

desulfurization

Once per 3 years

waste landfill
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Table13.3-6 Solid wastes from new units

Main components c |
. . . ontrol measures
No. Unit Solid waste names State Rate, t/a Components Content, Discharge mode & destinations
wt%
Spent catalysts from . . .
. Solid 3.33 MoOs. NiO. CoO Once 6 years Recycling
hydrogenation reactor
1 NHT unit balls of m
Spent ceramic balls o . . Hazard-free
reactor Solid 1 Al,O3. Si0, Once every 3 years landfilling
Spent catalyst Solid 97.2m°/IX AlL,O3. Ni Once every 6 years Hazard-free
' 2 landfilling
Diesel Hazard-free
2 hydrotreating Spent protectant Solid 9.71m*/k Once every 3 years .
unit landfilling
Spent ceramic balls Solid 20m’/IK% Once every 3 years Hazard-free
landfilling
To catalyst
Spent protectant Solid 13.6 Once every 3 years | manufacturer for
recycling
3 Hydrocracking To catalyst
unit Spent catalyst Solid 250 Once every 6 years | manufacturer for
recycling
. . Hazard-free
Spent ceramic balls Solid 65 Once every 3 years landfilling
Regenerator of CCR unit
) reactor ) )
4 CCR unit Solid 8.5 AlO;. trace Pt. Re Once every 4 years Recycling
Spent catalyst from CCR
unit
Spent dechlorinating
agent from reforming H2 Solid 56 ALO;. AICl, Once a year Hazard-free
S landfilling
for dechloridation tank
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Unit

Solid waste names

State

Main components

Control measures

Rate, t/a Components Content, Discharge mode & destinations
wt%
Spent ceramic balls of . 3 Hazard-free
dechloridation tank Solid 15m Once a year landfilling
Spent hydrogenation . .
catalyst Solid 4.9 Once every 3 years Recycling
Spent ZnO desulfurizer Solid 31.9 Once a year Landfilling
Spent conversion . .
catalyst Solid 15.7 Once every 3 years Recycling
Spent 1gtermed13te Solid 34.6 Once every 3 years Landfilling
conversion catalyst
A-AS adsorbent Solid 20 Once per 20 years Landfilling
5 H2 production HXSI-01 adsorbent Solid 16.5 Once per 20 years Landfilling
unit
HXBC-15B adsorbent Solid 15 Once per 20 years Landfilling
Solid )
HX-CO adsorbent 15.6 Once per 20 years Landfilling
HX5A-98H/08 adsorbent Solid 17.2 Once every 3 years Landfilling
Spent high pure alumina Solid 7.3 Once every 3 years Landfilling
ceramic balls
Spent Ordézﬁzy ceramic Solid 2.58 Once per 3 years Landfilling
6 SRU Spent catalyst Solid 16 Alumina Landfilling
7 Isomerization
unit Catalyst Solid 20 Once per 8 years To catalyst
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Main components c |
) i . ontrol measures
No. Unit Solid waste names State Rate, t/a Components Content, Discharge mode & destinations
wt%

recycling

Spent ceramic balls Solid 20 Once per 4 years Landfilling

5A molecular sieve Solid 20 Once per 4 years Landfilling

Dechlorinating agent Solid 5 2 years Landfilling
According to Neutralization

Waste caustics Solid & Intermittently off-site or

the operation

treatment plant
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Table13.3-7 Noise Emission from Units Reutilized

No Unit name Sound source Q’ty, pc Control Noise level, dB(A) Performgnge
characteristics
Pump 25 Low noise motor <85 Continuously
1 1.2M ktpa ADU Compressor 1 Pipeline and foundatlon <85 Continuously
damping
Steam venting 5 sets Silencer <85 Continuously
Clrgrl;la;g;%ol;u Damping <85 Continuously
2 Kerosene refining unit P
Pump Low noise motor <85 Continuously
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Table13.3-8 Noise Emission from New Units

. , . Performance
No. Unit Sound source Q’ty, pc Control measures noise level, dB(A) characteristics
1 2M tpa ADU Pump Low noise motor <85 Continuously
2 VDU Pump Low noise motor <85 Continuously
Pump 62 Low noise motor <85 Continuously
] Low noise motor )
3 De-coker Air cooler 22 <85 Continuously
Low speed fan
Heater 2 Low noise burner <85 Continuously
Pump Low noise motor <85 Continuously
Air compressor Pipeline and foundatlon <85 Continuously
damping
4 NHT unit .
) Low noise motor )
Air cooler <85 Continuously
Low speed fan
Heater Low noise burner <85 Continuously
Pump Low noise motor <85 Continuously
) Low noise motor )
Air cooler <85 Continuously
5 Diesel refining unit Low speed fan
Heater Low noise burner <85 Continuously
Compressor Foundation damping <85 Continuously
6 Hydrocracking unit Pump Low noise motor <85 Continuously
Heater Low noise burner <85 Continuously
) Low noise motor )
Air cooler <85 Continuously

Low speed fan
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No. Unit Sound source Q’ty, pc Control measures noise level, dB(A) Performgnge
characteristics
Compressor Foundation damping <85 Continuously
Pump Low noise motor <85 Continuously
Heater Low noise burner <85 Continuously
7 CCR unit _ Low noise motor )
Air cooler <85 Continuously
Low speed fan
Compressor Foundation damping <85 Continuously
Dry Gas/LPG : ;
<
8 Treatment Unit Pump 9 Low noise motor <85 Continuously
Pump 8 Low noise motor <85 Continuously
9 SWS unit _ Low noise motor )
Air cooler 2 <85 Continuously
Low speed fan
Pump 18 Low noise motor <85 Continuously
Amine regeneration ;
10 " _ Low noise motor )
unt Air cooler 2 <85 Continuously
Low speed fan
Pump 14 Low noise motor <85 Continuously
] Low noise motor _
Air coller 1 Continuously
11 SRU Low speed fan
Blower Providing silencer <85 Continuously
Steam venting Providing silencer <85 Continuously
12 MP oil-/gas-fired Boiler 1 Abating noise & shock <85 Continuously

boilers

absorption
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13.3.2 Control Measures

13.3.2.1 Wastewater Discharge control

A wastewater treatment plant is proposed for the project. This Waste Water Treatment
Plant is designed to have a total operation capacity of 240m’/h. Sanitary wastewater is digested
in the septic tank, the supernate is sent to the aerobic treatment system of the wastewater
treatment plant. Such treated wastewater is discharged after they meet the Costa Rica’s
Specification for Wastewater Reuse and Discharge (N° 33601-MINAE-S). Uncontaminated
wastewater is sent to the B.L. where it flows to the stormwater pipe network to discharge. Some
of process units are provided with pretreatment facilities of oily water to meet the cleaner
production requirements, while other measures like SWS units and alkaline wastewater
pretreatment are taken. This will effectively recover and utilize some pollutants so as to reduce

emissions, lowering the load of WWT.

It is recognized as a source of the plant’s wastewater as Oily water, sour water, saline

wastewater, oily stormwater and uncontaminated wastewater.
(1) Oily water

The oily water comes from the units and tank farms. To the requirements for standards,
and after recovering by drainpipe, such oily water flows into WWT, where it flows to the Moin

River after measures such as oil removal and biochemical treatment.
(2) Sour water

It is recognized as a source of sour water as atmospheric distillation unit, coking unit,
kerosene/diesel refining units, hydrocracking unit, and naphtha hydrotreating unit. Some of the
wastewater purified and desulfurated by SWS unit will be used as electric desalting water;

others will go to WWT for treatment.
(3) Saline Wastewater

The saline wastewater will consist of the saline water from electric desalting unit and the
wastewater from circulating water station. The saline wastewater from electric desalting unit
will be pretreated by cooling down and deoiling, and then go to WWT for treatment. The

effluent from circulating water station will flow to WWT for treatment.
(4) Saline Wastewater

After the treatment at spent treatment station, the spent lye recovered from CCR unit and
dry gas/LPG Treatment unit will be discharged to WWT for treatment.
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(5) Oily Stormwater

The oily stormwater is recognized to be the initiate rainwater contaminated with oil which
will come from the fire dike in oil product storage tank farm and the weirs for units. The oily

stormwater recovered by drainpipe will flow to WWT for treatment.
(6) Uncontaminated wastewater

The uncontaminated wastewater is sourced from the demineralized water station. After
neutralization, the acidic wastewater and alkaline wastewater from demineralized water station

will flow to the water reuse treatment plant at WWT, where will be treated for reuse.
(7) Sanitary Wastewater

The sanitary wastewater from the plant area and administration building will be disposed
in septic tank and discharged to the biochemical treatment section of WWT for further
treatment.

(8) Others

Any wastewater in an emergency and wastewater after firefighting are collected and then
sent to WWT for treatment.

Please see the Water Supply and Drainage section herein, for the details on WWT design

capacity and process.

13.3.2.2 Waste Gas Pollution Control

(1) Compliance with Standards

The desulfurated dry gas is used as the fuel, thus minor pollutants are sourced from the flue
gases from various heaters and reboilers. When it is on-spec, the flue gas containing smoke,
dust, SO, and NO, are emitted through the vent stack of a certain height.

The flue gas from CCR unit and catalyst regeneration unit contains the catalyst dust. The
catalyst dust collecting system can effectively remove the dust from circulating catalyst. The
waste gas pollution sources are recognized as the flue gases from heaters and reboilers. The
desulfurated dry gas will be used as the fuel, the minor pollutants in flue gases from will emit to

atmosphere via an elevated vent stack.
The sludge from WWT is discharged after incineration according to relevant standards.

(2) Sulfur Recovery
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SRU consists of two sections, sulfur recovery and offgas treatment. The SRU uses the
conventional Claus process to recover element S from sour gas. The thermal incineration
process is used to oxidize trace H,S and other sulfides in offgas into SO, to be emitted, so as to
reduce the pollution to the environment. After the heat recovery is complete, the flue gas from

incineration process will be emitted via stack.
(3) Flue Gas Treatment

Based on the fuel qualities of the project, the sulfur content in fuel oil is higher. Therefore,
a flue gas desulfurization treatment unit is required. When using fuel gas as the fuel, SO, in flue
gas that will comply with the environmental protection requirement may directly emit to

atmosphere.

The semi-dry flue gas desulfurization process is used for the purpose of flue gas
desulfurization, while installing a bypass flue duct. When using a fuel oil, the flue gas is treated
by the desulfurization system. The SO, with the concentration meeting the environmental
protection requirement is vented via the stack to atmosphere. When using a fuel gas, the stack

may send the flue gas via bypass flue duct to atmosphere.
(4) Flare Combustion

Most of the process waste gas in production is vented to the flare. Any hydrocarbon gases
from startup and shutdown processes and emergency conditions are hermetically sent to flare to

minimize hydrocarbons emissions.

A LP gas recovery system is considered for the plant to recover combustible gases emitted

fugitively, such as the oil gas released under overpressure.
(5) Reduction in Fugitive Emissions

Where possible, floating roof tanks will be selected as the storage tanks to reduce

emissions on big and small breathers.
13.3.2.3 Noise Source Control
(1) In the design, it is preferred to select the low noise motors and low noise air coolers.

(2) Shock absorption facilities shall be provided for the pipelines and foundations of high
noise equipments like compressor and fan in order to mitigate the adverse effect noise

sources on the surrounding acoustical environment.

(3) Low noise burners are provided for the heaters to mitigate their noise levels. Silencers
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will be used to mitigate the high noises from steam venting

(4) In plan layout, high noise equipments are located in areas far away from the plant

boundary to minimize the impact on environmental conditions.

13.3.2.4 Solid Waste Treatment

Solid wastes will be treated based on the principle of minimizing, reclamation and

hazard-free treatment.
(1) Multi-purpose Utilization

Spent catalysts containing precious metals will be returned to the manufacturers for

recycling.
(2) Transport
The dewatered sludge from WWT will be sent to a local cement mill for disposal.
(3) Landfilling

Solid wastes that cannot be disposed for the time being will sent to landfill for disposal.
Based on the load of solid wastes for landfilling, a landfill of 2-year service life is provided. Its
available capacity is approx 10,000m’ in floor space of about 5,000m”. At this stage, the
landfill’s design, construction and enclosing will be carried out in accordance with Chinese
standards - the Standard for Pollution Control on Hazardous Waste Storage (GB18597-2001)
and the Standard for Pollution Control on the Security Landfill Site for Hazardous Wastes
(GB18598-2001). At the expiry of the term of service, such measures as backfilling and
greening shall be implemented for the landfill. Through the above treatment measures, any sold

wastes may be disposed safely in order to avoid secondary contamination.

13.4 Environmental Management and Monitoring

13.4.1 Environmental Management

An environmental management and monitoring station is considered for the project, which

is responsible for routine environmental protection jobs throughout the plant.

Three personnel are required by the environmental management department, one of which
is the leader and another two are workersl. They are responsible for the control of waste gases,

wastewater, noises and solid wastes and hazardous chemicals.

The environmental management department are responsible for observing national and
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local environmental protection policies, for developing and supervising rules and regulations
and environmental systems on the site-wide environmental management; for frequently
supervising and checking all drain outlets, and all environmental protection facilities for normal
operations; for investigating/analyzing/handling any possible environmental pollution
incidents; for filing data on environmental pollution and environmental quality monitoring; and
for providing environmental propaganda and education services so as to increase employees’
environmental awareness; and for monitoring key pollutants from normal production and
abnormal production, thus guaranteeing safe and normal operations in terms of environmental

protection.
13.4.1.1 The Environmental Protection during Construction

(1) Any construction contractors shall define their responsibilities for environmental
protection. And construction contractors shall take effective measures to minimize the
pollution from any ground dust, and off-gases from construction dust and construction

machines to atmosphere.

(2) Any construction contractors shall take effective actions so as to abate noise pollution

to the environment.

(3) A regular inspection system shall be implemented so that the construction contractors
clean their construction wastes via backfilling and collect and dispose any construction

wastes & consumption residues.

(4) Upon completion of the project, a full review of the construction site environment

restoration shall be conducted to prevent ecological damage.

13.4.1.2 HSE Management System

The occupational health, safety and environment management system (“HSE” for short)
will focus on the prevention, involvement and sustainable improvement of the environmental
conditions. The enterprise will develop and implement a health, safety and environment
management system to make compliance of its health, safety and environment management
mode with recognized international practices. This improves both management levels of
corporate production and health, safety and environment management and delivers good
performance and reinforce its positive image in health, safety and environment, thus

maintaining the sustainable development.

The plant-wide HSE management system document shall be developed to comply with the
framework of ISO14000 and OHSASI18001 systems. Such system document is prepared at

three levels, 1.e., HSE management manuals, HSE procedure documents and other documents,
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specifically, instructions, operating procedures, process cards and other relevant practices.

The HSE system shall observe the PDCA recycle operation, maintaining and continuous

improvement to improve the management level.
13.4.2 Environmental Monitoring

A site-wide environmental monitoring station will be set up, where the office space,
staffing and instruments will be provided according to the requirements for Class 2 Station in
The Secondary Station in Code for the Design of Environmental Stations of Chemical
Enterprises (HG20501-92).

Environmental monitoring tasks include:

(1) Periodically monitor pollutants from the plant to determine whether they can conform

to relevant standards.

(2) Monitor, analyze and identify the emission frequencies via monitoring; to timely and
accurately identify the pollution sources and to provide the scientific basis for

developing emission reduction policies; and
(3) Take the responsibility of monitoring and reporting on pollution incidents.
13.4.2.2 Monitoring Program

(1) Wastewater Monitoring

Monitoring points will be located at outlets of wastewater treatment facilities of units, the

discharge outlets of WWT and wastewater storage pools.

Monitoring items include the wastewater flow rates, pH, SS, CODcr, BODs, NH3-N,
petroleum products, volatile phenols, and sulfides

Automatic online monitoring systems will be provided at discharges of WWT for

monitoring the wastewater flow rates, CODcr and so on.
(2) Air Monitoring

The monitoring points are located at the vent stacks on process units, the offgas incinerator

on SRU, the boiler(s) at thermal power station, sludge incinerator, landfill, etc.

Monitoring items include SO,, NOx, smoke (ash) dust, NMCH, NH3, H,S, CO,, specific

contaminants, and so on.
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A continuous and automatic monitoring system will be provided at thermoelectric power

station to monitor its flue gas flow rate, SO,, NOx, flue dust, and so on.
(3) Noise Monitoring

Monitoring points will be located at all noise sources, such as compressors, draught fans,
pumps, coolers, etc, as well as the east, south, west and north directions where it is 1m away
from the B.L.

The monitoring item is Leq(A).

In addition to the above points, the adequate monitoring will be carried out at
environmental sensitive points to the ambient air, surface water, underground water and
acoustical environment, as the case may be. Monitoring points and items will be chosen in case

of accident or emergency.
13.4.2.3 Monitoring Equipments Required

The required environmental monitoring instruments and equipments are summarized in
the table below.

Table13.4-1 Summary of Environmental Monitoring Instruments and Equipments

No. Equipment name & spec. Q’ty, pc Remarks

1 1/10,000 level balance 3 Weighing

2 1/100,000 level balance 2 Weighing

3 Electrically heated drying oven 2 Drying

4 Muffle furnace 1 Heating

5 Electric refrigerator 2 Preserving samples

6 Rapid COD analyzer ) Determining CODCr in
wastewater

7 Biochemical incubator 1 Determining BODS in
wastewater

8 pH potentiometer 1 Determining pH in wastewater

9 Dissolved oxygen analyzer 1 Determining DO in wastewater

10 Atomic absorption spectrophotometer 1 Determining organic matters in
wastewater

1 UV specteophotometer 1 Determining organic matters in
wastewater

12 GC 5 Determining organic matters in
wastewater

13 Flue gas tester 6 Determining dust in waste gas

14 Atmosphere sampling instrument 6 Sampling
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15 Ringelmann aethalometer 1 Ringelmann smoke blackness
. Determining ion concentration in
16 Ion selective electrode 3
wastewater
17 Sound level meter 8 Measuring noise levels
18 Automatic potential titrator 3 Measuring potentials
19 Environment monitoring vehicle 1 Traffic

13.4.2.4 The floor Space and Staffing of Environmental Monitoring Station

The floor space of 900m’ is based on the requirement of Secondary Station in the
Regulation for Design of Instrument Air Supply System (HG20501-92)

Six operators will be required by the environmental monitoring station and they will be

responsible for monitoring the environment and pollution sources throughout the plant.
13.5 The Environment Impact of Construction Project

After coming into service, the waste gas pollution of this project will be the presence of
heaters, sulfur offgas incinerator, sludge incinerator and the like. After treating, flue gases will
be emitted from tall stacks, providing flue gas specifications can meet the emission standards.
After the atmospheric diffusion and dilution, flue gases will produce only a marginal adverse
effect.

The oily water with oil removed, the sour water after stripping treatment, the saline
wastewater and sanitary wastewater from the units will be sent to WWT. The balance treated
wastewater is recycled as the make-up water to the circulating water station, process units and

the rest is drained to the Moin River.
Any spent catalysts in the project will be recovered by manufacturers for utilization.

Ash and desulfurized gypsum from the power station will be recycled for multiple

purposes.

The sludge from WWT is incinerated. The slag from the incinerator, together with solid
wastes that cannot be reused, are sent to a landfill for disposal. The siting, engineering and
construction of the landfill site shall be designed to comply with the Standard for Pollution
Control on Hazardous Waste Storage - GB18597-200 and the Standard for Pollution Control
on the Security Landfill Site for Hazardous Wastes - GB18598-2001. At the expiry date in
service, such measures as backfilling and landscaping of the landfill shall be taken to avoid

secondary contamination.

Various wastes properly disposed may not make a major impact on the environment.
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Various means, such as the use of low noise motor, the implementation of acoustic
insulation & shock absorption for high noise compressors and fans, the arrangement of high
noise equipments away from the plant boundary, may reduce the noise impact on the

environment.

13.6 Outstanding Environmental Protection Issues and Recommendations
13.6.1 Outstanding Issues

1) The degree and scope of environmental impact from this project shall be predicted
g p p proj p
due to the big difference between local standards and Chinese standards and incomplete

environmental data and unavailability of EIA for the project.

(2) In view of environmental protection, it is advised to monitor the present
environmental conditions (ambient air, acoustical environment, groundwater, soil, etc.)
around the project site and maintain the environmental background data before the
project construction starts. Such data may be used for the comparison and analysis of

any environmental quality changes (if any) after some years.

(3) More BOD, COD, SS and fat/oil in the surface water at point #4 could not meet the
relevant specifications. Please identify the cause and give a map for cross section

locations of the monitored surface water.
13.6.2 Recommendations

(1) Moin River is popular because of tourism in Costa Rica. It is proposed to minimize

the use of fresh water consumption and wastewater discharge.

(2) 1t is recommended for the project to proceed the geological prospecting and
hydrogeological surveys on the landfill site and assumes the data as the reliable design

basis.

() Itis suggested to take anti-seepage measures in the major facilities, tank farms, WWT
and landfill. In addition, a “3-stage prevention and control system” of pollution
sources/treatment in processes/final emissions should be set up based on the pollution
sources and their characteristics. In addition to the project-wide HSE management
system, it is necessary to develop a special emergency response plan for any possible
groundwater contamination incidents, and this plan shall be in line with other

emergency response plans.
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(4) During the construction stage of the project, pay attention to wastewater, waste gas,

solid waste and noise control.
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