European Bank for Reconstruction and Development
Sub-sectoral Environment and Social Guidelines
Petroleum Refineries and Petroleum Storage

Summary of Environment and Social Impacts for Activates Associated with Petroleum Refining and the Storage of Petroleum Products

Introduction:

The following table should be read in conjunction with the Sub-Sectoral Environmental and Social Guidelines for Petroleum Refineries and the Storage of Petroleum Products prepared
by the EBRD. This table presents a summary of the potential environment, social and community impacts associated with refining and storage of petroleum and petroleum products
within the Oil and Gas Industry. The table identifies potential mitigation measures to control and limit the risk of unmitigated environment and social impacts such that any residual
impact can be effectively managed. Specific mitigation measures and implementation assessment methodologies should always should follow host country laws and regulations or in their
absence international or best practice guidelines such as US National Environmental Protection Agency (NEPA) process for undertaking Environmental Impact Assessment.
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Air Emisions

Release of VOCs during
operational activities
(filling, withdrawal,
additive blending,
loading/unloading, tank
cleaning and degassing

Release of CO,, CO,
VOC, oxides of sulphur
and nitrogen, ammonia.
These may arise from:

e Exhaust gases from
the combustion of
duels to generate
power, heat and
steam

o Flue gas
e Venting and flaring

e Fugitive emissions

Potential risk of ground
contamination and
contamination of
surface, and sub-surface
water bodies during
operational activities
(soil and groundwater)

Potential risk of
respiratory irritation,
discomfort, or illness to
workers

Potential risk of contamination
of water bodies and community
drinking water

Above Storage Tanks (ASTSs) should have a
secondary containment area that contains spills
and allows leaks to be more easily detected. The
containment area surrounding the tank should
hold 110 percent of the contents of the largest
tank plus freeboard for precipitation. Secondary
containment for ASTs must be impermeable to
the materials being stored. Methods include
berms, dikes, liners, vaults, and double-walled
tanks. A manually controlled sump pump should
be used to collect rain water that may accumulate
in the secondary containment area. Any discharge
should be inspected for petroleum or chemicals
prior to being dispensed.

Deployment of vapour recovery systems to
collect the VOCs emitted during transfer process
operations. Equipment for transferring the
product into and out of storage will consist of
aboveground piping, hoses/loading arms, valves,
pumps, instrumentation and alarms.

US Environment Protection
Agency

Industry Standard Emission
Factors

US DOE's Energy Information
Administration (Ethanol vs
MTBE)

API standards 653, Tanks
Inspection, Repair, Alteration,
and Reconstruction.

WHO Guidelines for Drinking-
Water Quality
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Oxygenative additives maybe added to improve
the performance of fuel such as Ethyl tert-butyl
cther (ETBE). ETBE’s lack of toxicity is not
different from other Oxygenate additives such as
MTBE, but as a polat solvent, it drives off
nonpolar hydrocarbons from the gasoline, a
problem that MTBE does not cause.

Potable and non-potable quality standards should
comply with national acceptability standards or
international standards such as WHO Drinking
Water Guidelines.

Water requirements for site workers and staff can
be utilised through groundwater and surface
water abstraction and should be property assessed
using testing techniques/lab analysis and water
drawdown modelling. Guidelines for water
availability should follow World Health
Organization (WHO) Standards of 100litres/day
as the amount required to meet all consumption
and hygiene needs.

Air Emissions

Volatile Organic
Compound (VOC) and
Non-methane Volatile

Organic Compounds
NMVOCs) Emissions
resulting from fuel

For all tanks, the total
emission of VOC is the
result of two types of
losses: Breathing /
Standing Losses &
Withdrawal Losses

Potential risk of ground
contamination due to
condensation from
evaporative VOC losses
in Aboveground Storage
Tanks (AST)

The greater the variations in
temperature of the fuel, the
greater the potential loss and
the larger the risk of
contamination due to
condensation.

Potential risk of dermal
contact and inhalation

e Installing an internal or external floating roof
tank to minimize evaporation losses of the
product being stored.

e Efficiencies of primary seals may be improved
through the use of weather shields. Additional
controls may be added through a secondary
seal.

e Evaporative losses from the external floating
roof design are limited to losses from the seal
system and roof fittings (standing storage loss)
and any exposed liquid on the tank walls
(withdrawal loss).

e Using a pressure-ventilated cap can reduce
evaporation losses a further 50% Direct
venting of the tank fumes is restricted until a

American Petroleum Institute

Processes in Petroleum
Industry, Emission Inventory
Handbook, European
Environment Agency,
December 2006

“Emissions from the storage and
bandling of intermediaries and
products typically contribute between
1% - 6% of a Country’s total
NMVOC emissions from

anthropogenic sources.”

American Petroleum Institute
(API) Standards 650, 653 and
620 are the primary industry
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slight pressure has built up in the tank. standards by which most

Having a painted and pressure vented tank has aboveground welded storage

a 75% evaporation loss reduction compared to | tanks are designed, constructed

a dark tank. and maintained. These
tandards address both newl

Placing a painted and pressure vented tank in ° a?ofgtrsuz e dr zsns d COXiS éfw Y

the shade will further reduce the evaporation aboveoround storace tangl;{s

losses by over 40%. The roof also helps reduce usecglgin the pe trogleum

weathering of hoses and valves. e P ;
petrochemical and chemical

Accumulated water in tanks should be regularly industries.

drained off and separated from the oil which is

recoverable, while the water is sent for

treatment.

Wastewater Process waster water Potential damage of Potential risk of dermal Oily water should be passed through Standards published by the

arising from:
1. Tank Bottom draining

2. Tanker vehicle
washing

3. Vapour Recovery
processes

4, Contaminated storm
water runoff

5. Leaks and spills

Process waste oily
“sour” water arising
from distillation, fluid
catalytic cracking and
catalytic reforming
processes

tanks due to increased
corrosion from
wastewater in tanks.

Potential risk of
contamination to water
bodies from wastewater
runoff

contact and inhalation
from spill sand leaks

appropriately selected and designed oil
interceptor. Interceptors are only designed to
remove some oils and fuels from water. They
do not remove other pollutants, such as heavy
fuel oils, chemicals or dust.

An API oil-water separator should also be used
to separate gross amounts of oil and suspended
solids from the wastewater effluents/storm
watet runoff,

Other treatment methods such as
Reprocessing, and Emulsion Breaking for
treating Oil and Water waste Types;
stabilisation, bio-remediation and sediment
washing for Oil and Sediments waste types
should also be considered

Using steam and sour water strippers to
remove hydrocarbons and ammonia

Biological treatment or aerobic biological
treatment (activated sludge or aerated basins) to
reduce wastewater organic carbon (BOD and
COD) load. Biological treatment can also
remove phenolic compounds

American Petroleum Institute

(API).

Guidelines for Oil Spill Waste
Management and Minimisation,
IPIECA

Discharge permits are normally
required for discharges to a
municipal treatment plants or
directly to surface water bodies.
Discharge limits vary according
to local country permit regimes.

The US EPA defines a normal
discharge limit of 10 mg/L for
Oil and Grease by
concentration.

A site management plan
addressing drainage, water
runoff and discharge
requirements would be
developed. The plan would also
establish the procedure for
seeking discharge consents
from local / federal authorities.
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Hazardous Risk of fire and Potential risk of loss of e Storage equipment should meet standards for Specific changes and additions
Materials, Fire & explosions due to the life or injury due to fire structural design and integrity. with regards to leak or spill
Explosion flammable and American Petroleum Institute (API) Standards are the prevention, detection or

combustible nature of
petroleum products.

Risk of leaks and
accidental releases from
equipment, tanks, pipes
etc during loading and
unloading (handling)

primary industry standards by which most aboveground
welded storage tanks are designed, constructed and
maintained. These standards address both newly constructed
and existing aboveground storage tanks used in the
petroleum, petrochemical and chemical industries. The
standards prescribe leak detection, leak prevention, and
leak containment with emphasis on leak or spill detection
and containment

containment have been made
to API standards most often
used for the construction and
maintenance of aboveground
petroleum storage tanks,
namely:

API Standards 650 — Welded
Steel Tanks for Oil Storage;

API 653 — Tank Inspection,
Repair, Alteration and
Reconstruction;

API 652 — Lining of
Aboveground Storage Tanks
Bottoms;

API 2610 — Design,
Construction, Maintenance and
Inspection of Terminal and
Tank Facilities.

Hazardous Waste

Hazardous waste
produced include:

1.Tank bottom sludge
composed of water
residual product, sand,
scale rust, inorganic
slats and additives

2.Sludge from oil/water
separations systems

3.5pill cleanup material

4.Contaminated
equipment and
protective clothing

Risk of site
contamination from
hazardous waste and

Risk of contamination
to water bodies.

e Dewatering technologies can be used to
significantly reduce the volume of sludge, and
recycle oil and water for the refinery. After a
solidification process it can be transported to
and disposed of at an appropriately designated
landfill or propetly incinerated. In some cases
where after dewatering, a high concentration of
TPH and/or heavy metals remains in the
sludge. Hazardous sludge can be further treated
to make it non-hazardous and recycle the
maximum amount of oil by using thermal
"vaporization- condensation" treatment.

e A Spill Response Plan should be prepared, and
the capability to implement the plan should be
in place. The Spill Response Plan should
address potential oil, chemical, and fuel spills
from facilities, transport vehicles, loading and

US Department of Labor —
Occupation, Safety and Health
Administration,

IFC, Environmental, Health,
and Safety Guidelines for
Onshore Oil and Gas
Development
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unloading operations, pipeline ruptures, and
proximity of water bodies and other festive
receptors.

e Conduct a spill risk assessment for the facilities
and design, drilling, process, and utility systems
to reduce the risk of major uncontained spills.

e Conduct a Hazard Risk Assessment using
Internationally-accepted methodologies such as
Hazardous Operations Analysis (HAZOP),
Failure Mode and Effects Analysis (FMEA),
and Hazard Identification (HAZID). The
management actions should be included in a
Hazardous Material Management Plan.

e Install shutdown valves to allow early
shutdown or isolation in the event of a spill;
Develop automatic shutdown actions through
an emergency shutdown system for significant
spill scenatios so that the facility may be rapidly
brought into a safe condition.

¢ Ensure adequate personnel training in oil spill
prevention, containment, and response.

Energy Security Potential risk of fuel farms or oil refinery storage e Site threat and vulnerability analysis should be | US Energy Information
areas being targeted for criminal or terrorists attack. undertaken and security countermeasures Administration
Potential Loss and injury to human life should be developed as part of site-risk-threat

American Petroleum Institute,
Security Guidelines for the
Petroleum Industry,
Washington DC: April, (2003).

assessment.

American Petroleum Institute
and National Petrochemical
Refiners Association, Security
Vulnerability Assessment
Methodology for the Petroleum
and Petrochemical Industries,
Washington DC, May (2003).

Recommended Practice 752--
Management of Hazards
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Associated with Location of
Process Plant Buildings
(Methodology for assessing and
evaluating the hazards
associated with location of
process plant buildings that
should be considered in process
hazard analyses)

API Recommended Practice
74, Occupational Safety for
Onshore Oil and gas
Production Operations
(Describes general occupational
safety and emergency response

plans)

Visual Amenity Potential impact e Installation of natural barriers such a Environmental Management in
on views for vegetation. For sites with numerous storage Oil and Gas Exploration and
sensitive tanks such as on fuel farms. Landscape Production. UNEP
receptors management and site restoration plans should
(residents, be in place with recommended mitigation
community) measures such as replacement planting, and

vegetation barriers. Recommendations should
also form part site specific Environment
Management Plan





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


