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SECTION 8
impacts and mitigatory measures

8.0 IMPACTS AND MITIGATORY MEASURES

Projects such as this can have a wide variety of impacts on different aspects of the environment. This section describes the likely effects of the pipeline replacement and associated activities on the living (including human) and non-living environments.  Environmental impacts can be either positive or negative and vary in their likelihood. Recommendations are suggested to minimize negative effects and maximize positive effects. 

8.1 Impact Matrices for the Project 

During the planning stage of the project, a cross-disciplinary team of bpTT Project Team members, pipeline design engineers and HSSE specialists participated in the project review of environmental impacts and risk rankings for project construction activities and operation of the new pipeline.  The assessment criterion, activity descriptions and potential impacts evaluated for the NOEL Project were based on a review of similar projects and documentation. Once the aspects and impacts of the project were agreed to, the cross-disciplinary team identified potential or suggested operational controls to minimize these impacts.  Professional judgment was then used to assess the significance of the impact and the probability of occurrence based on the established criterion (defined following the impact table below) and with the identified controls in place.  The risk factor was found by averaging the sum of the significance factor and the probability of occurrence.   Any impact with a risk factor of 2 or less was considered significant and a mitigation plan was developed.  Through the use of this approach, diverse impacts are assessed on a common footing.

As indicated above, assessing significance does involve judgment, and this approach does not remove that element from the process. What this method does is organize the analysts’ judgments, and make the bases for their judgment more explicit and more uniform. Accordingly, the study team does not present their assessments as indisputable facts, but merely as the considered judgments of the professional team based on the explicit factors and considerations.

The following table outlines the environmental impacts of the line replacement activities. All impacts have been discussed in terms of operational controls to avoid or mitigate these potential impacts. The impacts that exceed the risk criteria set have been discussed in more detail so as to ensure that they receive priority treatment.

	Activity/Operation


	Operational 
Conditions
(See Note 1)

	Aspects (Causes)


	Potential Environmental Impacts (Effects)


	Species/Habitat
	Potential or Suggested Operational Controls in Place/Legal and Other Considerations


	Significance
(See Note 2)

	Probability of Occurrence
(See Note 3)

	Risk Factor
(See Note 4)

	Comments



	ONSHORE CONSTRUCTION

-HDD
-Civil Work
-Piping Installation
-Decommissioning of Existing Onshore

-Piping 


	N
	Combustion emissions from engines (e.g. SOx, NOx, CO)
	 Air quality degradation

 Relates to placement of people and equipment- no long term exposure expected
	 
	-Contracting strategy: include equipment maintenance and record keeping requirements
-Prior to start of construction: Equipment will be verified for fit for purpose (Operations team/ NOEL)
-During construction: NOEL to provide assurance of expectations through inspections
	4
	1
	2.5 
	HDD activity will occur for approximately 3 to 6 weeks

	
	N
	Noise
	 Human exposure, nuisance
	Disturbance of sensitive species
	-Activities not expected to exceed background sound pressure levels
-Proper PPE for workers and visitors will be required
-Maintain equipment
	4
	1
	2.5 
	 

	
	N
	Sanitary waste
	 Water quality degradation

Human health
	 
	-Contracted Portalets for work crew
	4
	2
	3.0 
	 

	
	N
	Solid waste
	Landfill usage
	 
	-Contracting Strategy: Waste management plan must be compliant with bpTT standards
-During construction: NOEL to provide assurance of expectations through monitoring and inspections
	3
	1
	2.0 
	 

	
	N
	Transfer of diesel, oil, chemicals, and wastes


	Human exposure

Soils contamination

Air quality degradation

Water quality degradation 
	Effect on sensitive species and vegetation
	-Contracting strategy: include transfer, containment and spill response and Waste management procedures
-During Construction ensure: drip pans, appropriate nozzles; proper maintenance of transfer lines, waste managed as part waste management plan
-During construction: NOEL to provide assurance of expectations through inspections
	4
	4
	 4.0
	 

	
	N
	Dust – increase in particulates
	Human exposure, nuisance
	
	-Proper PPE for workers and visitors will be required
	4
	1
	2.5
	

	
	A
	Short-term storage of equipment, materials, supplies: Leakage from equipment, containers, tanks
	Soils contamination

Air quality degradation

Water quality degradation

Human exposure
	Effect on sensitive species and vegetation
	-Contracting strategy: include certification of equipment, containment plan, spill response plan; storage plan and contractor inspection of equipment and maintenance
-During construction: NOEL to provide assurance of expectations through inspections

-Notification of any leakage/spill to the relevant regulatory authority 
	4
	4
	4.0 
	


Table 8.1   Environmental Aspects of NOEL Activities and Potential Environmental Impacts

	Activity/Operation


	Operational 
Conditions
(See Note 1)

	Aspects (Causes)


	Potential Environmental Impacts (Effects)


	Species/Habitat

	Potential or Suggested Operational Controls in Place/Legal and Other Considerations


	Significance
(See Note 2)

	Probability of Occurrence
(See Note 3)

	Risk Factor
(See Note 4)

	Comments



	HORIZONTAL DIRECTIONAL DRILL 
	N
	Physical presence
	proposed area for equipment staging will require grading; erosion potential; civil work required to facilitate placement of HDD spread may result in erosion

 

 

Interference with local traffic and fishing vessels
	Disturbance of sensitive species (esp. marine mammals, turtles, shorebirds)
	-HDD pad site selection and design will consider impacts of possible erosion and presence of sensitive species
-Prior to start of HDD: issue Notice to Mariners and communicate with local communities 
	4
	3
	3.5 
	HDD activity will occur for approximately 3 to 6 weeks

	
	N
	Access to sufficient fresh water
	water usage during dry season

 
	 
	-Prepare water usage plan that minimizes impact environment and local community
	2
	2
	2.0 
	recognize this is an issue but will have water plan that addresses these impacts

	
	N
	Disposal of drilling mud and cuttings (captured muds)
	Landfill usage

 

 

 
	 
	-Contracting Strategy: Waste management plan must be compliant with bpTT standards
	4
	1
	2.5 
	quantity of mud and disposal site  can use Galeota Facility

	
	A
	Leaking hydraulic equipment
	Soils contamination

 

Water quality degradation

 
	 
	-Contracting strategy: include equipment maintenance and record keeping requirements
-Prior to start of construction: Equipment will be verified for fit for purpose (ENC team/ NOEL)
-During construction: NOEL to provide assurance of expectations through inspections
	4
	4
	 4.0 
	 

	
	N
	Dredging to form entry/exit pit excavation/backfill
	Potential Coastal Erosion Issues

 

Water quality degradation


	Siltation of aquatic species 
	-Contracting strategy: ensure contractor has appropriate drilling procedures to minimize impact to seabed
-During drilling operations: NOEL to monitor activity
	2
	2
	2.0 
	 

	
	N
	Discharge of drilling mud and soil borings (exit muds)
	 Water quality degradation
	  Siltation of aquatic species
	-Contracting Strategy

-Use of HDD to Minimize impact 

-Optimizing the dredged pit

-Management through the use of transport models
	3
	1
	2.0
	 


	Activity/Operation
	Operational 
Conditions
(See Note 1)
	Aspects (Causes)
	Potential Environmental Impacts (Effects)


	Species/Habitat


	Potential or Suggested Operational Controls in Place/Legal and Other Considerations
	Significance
(See Note 2)
	Probability of Occurrence
(See Note 3)
	Risk Factor
(See Note 4)
	Comments

	HORIZONTAL DIRECTIONAL DRILLING


	A
	Inadvertent mud return (frac-out to sea bed or onshore)
	Water quality degradation


	Siltation of aquatic species 
	-Contracting strategy: ensure contractor has appropriate drilling procedures to minimize impact to seabed
-During drilling operations: NOEL to monitor activity
-Geotechnical data; frac out plan; mud management plan; monitoring return; use water-based muds
	2
	2
	 2.0
	

	
	E
	Presence of existing pipelines in HDD path
	Water quality degradation

 
	impacts to sensitive habitats
	-Proper HDD plan
-Directional Drill survey plan
	2
	4
	3.0 
	 

	
	A
	Stuck pipe
	Water quality degradation


	
	-Proper plug and abandonment procedure for abandoned hole
	3
	4
	 3.5 
	

	
	
	
	
	
	
	
	
	
	

	CIVIL WORKS


	N
	Surface disturbance/ storm water runoff
	Erosion

 

 

 
	 
	-Temporarily re-route runoff
-Pump out trench 
-Filter sediments from runoff as appropriate
	4
	2
	  3.0 
	 

	
	N
	Dust emissions from ground disturbance
	 

Air quality degradation

 

Human exposure
	 
	-Civil Work likely to be during wet season
-Dust suppression using water as necessary
	3
	3
	  3.0 
	short duration of work scope

	
	A
	Construction equipment leaking

Soils contamination

 

Water quality degradation
	Human health, damage to existing facilities 

Water quality degradation
	 
	-Contracting strategy: include equipment maintenance and record keeping requirements
-Prior to start of construction: Equipment will be verified for fit for purpose (ENC team/ NOEL)
-During construction: NOEL to provide assurance of expectations through inspections
- Replace or repair leaking equipment or remove from site
	3
	3
	3.0 
	 

	
	A
	Disposal of contaminated soils (if any encountered)

Landfill usage
	  Landfill usage
	 
	-Follow existing bpTT bioremediation practice and procedures
	3
	3
	   3.0 
	 

	
	E
	Release of products from damage to existing pipelines, piping and utility lines

Soils contamination

Air quality degradation

Water quality degradation
	Human exposure 

Soils contamination

Air quality degradation

Water quality degradation
	Effect on sensitive species and vegetation
	-Pre-construction magnetometer survey and potential of hand digging in some areas
	2
	2
	2.0 
	 


	Activity/Operation


	Operational 
Conditions
(See Note 1)
	Aspects (Causes)
	Potential Environmental Impacts (Effects)
	Species/Habitat
	Potential or Suggested Operational Controls in Place/Legal and Other Considerations
	Significance
(See Note 2)
	Probability of Occurrence
(See Note 3)
	Risk Factor
(See Note 4)
	Comments

	ONSHORE PIPING INSTALLATION 


	N
	Weld radiography
	Human exposure
	 
	-Contracting Strategy: include radiography procedures and appropriate PPE equipment
-During construction: schedule at off work times (night/ lunch)
-Barricades
	4
	1
	2.5 
	 

	
	N
	Particulates from surface prep blasting
	 Air quality degradation

 

Human exposure
	 
	-Pipe will be pre-coated offsite
-Onsite coating will be limited to pipe joints and occasional repairs
-Appropriate PPE and screening procedures will be utilized
-Appropriate grit will be used (non-silica)
	4
	2
	3.0 
	 

	
	N
	VOC emissions from painting and coating
	 Air quality degradation

 

Human exposure
	 
	-Pipe will be Pre-coated offsite
-Onsite coating will be limited to Pipe joints and occasional repairs
-Appropriate PPE and screening procedures will be utilized
	3
	2
	2.5 
	 

	
	N
	Discharge hydrostatic test water
	Erosion

Water quality degradation

 
	 
	-Hydrostatic discharge plan
-Use of chemicals on approved MEEI list
-Government approval prior to discharge
-Potential for water to be treated in onshore treatment ponds and discharged through Galeota Facility effluent discharge point 
	3
	1
	2.0 
	 


	Activity/Operation


	Operational 
Conditions
(See Note 1)
	Aspects (Causes)

 
	 Potential Environmental Impacts (Effects)

 

 

 

 
	Species/Habitat

 
	Potential or Suggested Operational Controls in Place/Legal and Other Considerations

 
	Significance
(See Note 2)


	Probability of Occurrence
(See Note 3)
	Risk Factor
(See Note 4)
	Comments

	OFFSHORE CONSTRUCTION ACTIVITIES:
-Pipe lay (including pull-in)
-Decommissioning of existing 42” and 16" lines

	 N
	Combustion emissions from engines (e.g. SOx, NOx, CO)


	 Air quality degradation


	
	-Contracting strategy: include equipment maintenance and record keeping requirements
- Prior to entry into TT waters or in previous 6 months: bpTT Marine and HSE audit 
-Prior to start of construction: Equipment will be verified for fit for purpose (ENC team/ NOEL)
-During construction: NOEL to provide assurance of expectations through inspections
	4
	1
	2.5 
	 

	
	N
	Physical presence (lay barge, tugs, supply barges, DSV)
	 Restricts use/access by others (esp. boaters, fishermen)
	 
	-Notice to mariners/ fishermen
-Notice to local community
-Notice to bpTT marine operations
	4
	1
	 2.5 
	HDD activity will occur for approximately 3 to 6 weeks

	
	N
	Noise
	 Human exposure, nuisance
	Disturbance of sensitive species
	-Working areas on marine vessel meet OSHA standards
-Proper PPE for workers and visitors will be required
-Maintain equipment
	4
	1
	 2.5 
	 

	
	N
	Sanitary waste
	Water quality degradation

Human health
	 
	-Contracting strategy: Vessel waste management plan must be compliant with bpTT standards
-Prior to entry into TT waters or in previous 6 months: bpTT Marine and HSE audit 
-During construction: NOEL to provide assurance of expectations through inspections
	4
	2
	3.0 
	 

	
	N
	Solid waste
	Landfill usage

 

 

 
	 
	-Contracting strategy: Vessel waste management plan must be compliant with bpTT standards
-Prior to entry into TT waters or in previous 6 months: bpTT Marine and HSE audit 
-During construction: NOEL to provide assurance of expectations through inspections
	4
	2
	  3.0 
	 

	
	N
	Deck drainage
	 Water quality degradation

 
	Effect on aquatic species
	-Contracting strategy: Vessel must be compliant with bpTT standards
-Prior to entry into TT waters or in previous 6 months: bpTT Marine and HSE audit 
-During construction: NOEL to provide assurance of expectations through inspections
	4
	1
	2.5 
	 


	Activity/Operation
	Operational 
Conditions
(See Note 1)
	Aspects (Causes)
	 Potential Environmental Impacts (Effects)


	Species/Habitat
	Potential or Suggested Operational Controls in Place/Legal and Other Considerations
	Significance
(See Note 2)
	Probability of Occurrence
(See Note 3)
	Risk Factor
(See Note 4)
	Comments

	OFFSHORE CONSTRUCTION ACTIVITIES:
-Pipe lay (including pull-in)
-Decommissioning of existing 42” and 16" lines

	N
	Discharge of gray water/ black water
	 Water quality degradation

 
	Effect on aquatic species
	-Contracting strategy: Vessel must be compliant with bpTT standards
-Prior to entry into TT waters or in previous 6 months: bpTT Marine and HSE audit 
-During construction: NOEL to provide assurance of expectations through inspections
	4
	1
	2.5 
	Gray water must meet Marpol Standards. Black water must meet TTBS 547:1998

	
	N
	Anchoring and spudding
	 Damage to existing pipelines and structures
	 
	-Anchoring and handling procedures 
-Survey control
	2
	4
	3.0 
	 

	
	N
	Transfer of diesel, oil, chemicals, and wastes
	 Air quality degradation

Water quality degradation

Human exposure
	Effect on aquatic species
	-Contracting strategy: include transfer, containment and spill response and Waste management procedures
-During Construction ensure: drip pans, appropriate nozzles; proper maintenance of transfer lines, waste managed as part waste management plan
-During construction: NOEL to provide assurance of expectations through inspections
	2
	4
	 3.0 
	Likelyhood of offshore transfer for scope of work is minimal

	
	A
	Accidental overboard loss of materials and equipment
	Water quality degradation

Damage to existing pipelines and structures; interference with future construction, fishing, etc.; navigation hazard; potential safety issue with divers in water
	Effect on aquatic species
	-Proper procedures for handling materials
-Recovery procedures
	3
	4
	 3.5 
	 

	
	A
	Short-term storage of equipment, materials, supplies: Leakage from equipment, containers, tanks
	 Air quality degradation

Water quality degradation

Human exposure
	Effect on sensitive species and vegetation
	-Proper inspection of equipment and maintenance
-Certification of equipment, storage, containment, spill response plans
-During offshore activity: NOEL to provide assurance of expectations through inspections
	4
	4
	4.0 
	 


	Activity/Operation


	Operational 
Conditions
(See Note 1)
	Aspects (Causes)

 
	 Potential Environmental Impacts (Effects)

 

 

 

 
	Species/Habitat

 
	Potential or Suggested Operational Controls in Place/Legal and Other Considerations

 
	Significance
(See Note 2)

 
	Probability of Occurrence
(See Note 3)

 
	Risk Factor
(See Note 4)

 
	Comments



	OFFSHORE PIPE LAY 

(INCLUDING PULL-IN)


	N
	Discharge hydrostatic test water
	 Water quality degradation

 
	Toxic effect on aquatic species
	-Hydrostatic discharge plan
-Use of chemicals on approved MEEI/EMA list
-Government approval prior to discharge
	3
	1
	2.0 
	15,000 bbl  (80,000 cubic ft)

	
	N
	Weld radiography
	 Human exposure
	 
	-Contracting Strategy: include radiography procedures and appropriate PPE equipment 
-Barricades
-Consider AUT (contractor dependent)
	4
	1
	2.5 
	 

	
	E
	Release of product by damaging existing pipeline
	Soils contamination

Air quality degradation

Water quality degradation

Human exposure
	Effect on aquatic species
	-use of concrete mats for pipelay
-Adequate surveys, anchoring and material handling procedures
	1
	3
	2.0 
	anchor spread- tight around SPM

	
	 
	 
	 
	 

 
	 
	 
	 
	 
	 

	DECOMMISSIONING EXISTING 42" AND 16" LINES 
	N
	Discharge of seawater used for flushing pipelines
	 Water quality degradation

 
	Effect on aquatic species
	-Discharge plan
-Treatment of water to TTS 547: 1998
-Government approval prior to discharge
	3
	1
	                 2.0 
	129,000 bbl (assuming 4 water changes)

	
	E
	Oil to sea during removal of any pipeline components
	 Water quality degradation

Fishing Nets
	Effect on aquatic species
	-Adequate flushing and cleaning of pipeline
-Monitoring
	3
	3
	3.0 
	 

	
	N
	Physical Presence of mothballed pipelines
	
	Removal would have significant effect on aquatic species
	- leave pipelines in place, flushed and capped

- Baseline data shows pipelines  as part of the ecosystem
	2
	2
	2.0
	

	
	 
	 
	 

 
	 

 
	 
	 
	 
	 
	 

	CONSTRUCTION: SECURITY


	A
	Theft of equipment and tools
	 Schedule and cost to project
	 
	-Contracting strategy: the contractors will be responsible for their own equipment and tools
-NOEL team will inform terminal guards of work activity
	3
	2
	2.5 
	 

	
	A
	Interference with Construction vessels by outside parties 
	safety of workers
	 
	-Implement bpTT IMT procedures
	2
	4
	3.0 
	 


	Activity/ Operation
	Operational 
Conditions
(See Note 1)
	Aspects (Causes)
	 Potential Environmental 

Impacts (Effects)


	Species/Habitat
	Potential or Suggested Operational Controls in Place/Legal and Other Considerations
	Significance
(See Note 2)
	Probability of Occurrence
(See Note 3)
	Risk Factor
(See Note 4)
	Comments

	CONSTRUCTION: SECURITY


	A
	Worker safety- work disputes/ threats- external and internal
	 Safety of workers
	 
	-Inform terminal security of work activities and request heightened security presence at work sites
	4
	3
	3.5 
	 

	
	A
	Disruption of onshore construction due to labor disputes
	 Schedule and cost to project
	 
	-Work closely with C&EA and have meetings with local community groups and contractors
	2
	3
	2.5 
	 

	 

	OPERATION: New Oil Export Line 


	E
	Release of product from corrosion
	Soils contamination

Air quality degradation

Water quality degradation

Human exposure
	Effect on aquatic species
	-Pipeline design basis with corrosion protection including cathodic protection
	3
	4
	3.5 
	 

	
	E
	Release of product from collision, anchor damage
	Soils contamination

Air quality degradation

Water quality degradation

Human exposure
	Effect on aquatic species
	-New lines are updated on all marine maps
-Onshore barriers installed in areas of vehicle movement
-As-built surveys submitted to Ministry of Surveys
-Update existing spill and emergency response plan reflecting new system design
	2
	4
	3.0 
	 

	
	N
	Combustion emissions from transportation equipment (boats, helicopters)
	 Air quality degradation

 

 
	 
	-Equal to or less than existing operating environment
	 
	 
	                    - 
	 

	
	N
	Noise from transportation equipment (boats, helicopters)
	Human exposure, nuisance
	Disturbance of sensitive species (esp. marine mammals, turtles, shorebirds, and nesting birds)
	-Equal to or less than existing operating environment
	 
	 
	                    - 
	 

	
	A
	Accidental overboard loss of materials and equipment
	 Water quality degradation

Damage to existing pipelines and structures; interference with future construction, fishing, etc., navigation hazard
	Effect on aquatic species
	-Equal to or less than existing operating environment
	 
	 
	                    - 
	 

	
	A
	Physical presence during repairs- marine repairs
	 Restricts use/access by others (esp. boaters, fishermen)
	Impacts to wetlands, sensitive habitat
	-Equal to or less than existing operating environment
	 
	 
	                    - 
	 

	
	N
	Suspension of bottom sediments during repairs
	 Water quality degradation

 
	Effect on aquatic species
	-Equal to or less than existing operating environment
	 
	 
	                    - 
	 

	
	A
	Storage of equipment, materials, supplies:  Leakage from equipment, containers, tanks
	Soils contamination

Air quality degradation

Water quality degradation

Human exposure
	Effect on aquatic species
	-Equal to or less than existing operating environment
	 
	 
	                    - 
	 


	Activity/Operation


	Operational 
Conditions
(See Note 1)


	Aspects (Causes)


	Potential Environmental Impacts (Effects)


	Species/Habitat


	Potential or Suggested Operational Controls in Place/Legal and Other Considerations


	Significance
(See Note 2)


	Probability of Occurrence
(See Note 3)


	Risk Factor
(See Note 4)


	Comments



	OPERATION: Facility

	N
	Pigging wastes
	Water quality degradation

Human exposure
	Effect on aquatic species
	-Pig launcher/ receiver design to minimize leakage of crude during pig removal
-Waste Disposal Plan: to dispose of pigging waste with other similar waste at Galeota facility
	4
	4
	4.0
	

	
	A
	Release of product from corrosion
	Soils contamination

Air quality degradation

Water quality degradation

Human exposure
	Effect on aquatic species
	-Pipeline design basis with corrosion protection including cathodic protection
	3
	4
	3.5
	

	
	N
	Fugitive VOC emissions
	Air quality degradation

Human exposure
	
	-Equal to or less than existing operating environment
	
	
	-
	

	
	N
	VOC emissions from maintenance painting and coating
	Human exposure
	
	-Equal to or less than existing operating environment
	
	
	-
	

	
	N
	Noise
	Human exposure, nuisance
	
	-Equal to or less than existing operating environment
	
	
	-
	

	
	N
	Sanitary waste
	Water quality degradation

Human health
	
	-Equal to or less than existing operating environment
	
	
	-
	

	
	N
	Solid waste
	Landfill usage


	
	-Equal to or less than existing operating environment
	
	
	-
	

	
	N
	Contact storm water discharge
	Erosion

Water quality degradation


	Effect on aquatic species
	-Equal to or less than existing operating environment
	
	
	-
	

	
	A
	Leakage from equipment, containers, tanks
	Soils contamination

Air quality degradation

Water quality degradation

Human exposure
	Effect on aquatic species
	-Equal to or less than existing operating environment
	
	
	-
	


	Activity/Operation

  
	Operational 
Conditions
(See Note 1)

	Aspects (Causes)


	Potential Environmental Impacts (Effects)


	Species/Habitat


	Potential or Suggested Operational Controls in Place/Legal and Other Considerations


	Significance
(See Note 2)
 
	Probability of Occurrence
(See Note 3)
 
	Risk Factor
(See Note 4)
 
	Comments

 

	EMERGENCY/ SPILL RESPONSE: Fire Response


	E
	Runoff of foam/water from fire fighting
	 

 

Water quality degradation

 
	Effect on aquatic species
	Emergency Response is considered part of Terminal Operations and not the NOEL Project, therefore these impacts were not considered in this evaluation.
	
	
	
	  Integrate into existing bpTT terminal spill and response plan- emergency responded to by bpTT tactical response team

	
	E
	Disturbance from access to fire by firefighting equipment and personnel
	Erosion

 

Water quality degradation

 
	Loss of wetlands, aquatic species and other sensitive habitat
	Integrate into existing bpTT terminal spill and response plan- emergency responded to by bpTT tactical response team
	
	
	
	 

	EMERGENCY/ SPILL RESPONSE: Spill Response


	E
	Deployment of booms
	 

 Restricts access by boats
	 
	Integrate into existing bpTT terminal spill and response plan- emergency responded to by bpTT tactical response team
	
	
	
	 

	
	E
	Disturbance from access to spill by response equipment and personnel
	Erosion

 

Water quality degradation

Restricts access by boats
	Loss of wetlands, aquatic species and other sensitive habitat
	Integrate into existing bpTT terminal spill and response plan- emergency responded to by bpTT tactical response team
	
	
	
	 

	
	E
	In situ treatment of spilled product such as ignition or dispersants
	 

Air quality degradation

Water quality degradation

Human exposure
	Effect on aquatic species, impact to vegetation, disturbance of sensitive species
	Integrate into existing bpTT terminal spill and response plan- emergency responded to by bpTT tactical response team
	
	
	
	 

	
	E
	Emissions from thermal remediation of recovered hydrocarbon contaminated waste/soils
	 

Air quality degradation

 

 
	 
	Integrate into existing bpTT terminal spill and response plan- emergency responded to by bpTT tactical response team
	
	
	
	 

	
	E
	Disposal of spill response materials
	Landfill usage

Air quality degradation

 

Human exposure
	 
	Integrate into existing bpTT terminal spill and response plan- emergency responded to by bpTT tactical response team
	
	
	
	 

	
	
	
	
	
	
	
	
	
	


	NOTES TO  TABLE 8.1

	Note 1 
	OPERATIONAL CONDITIONS
 N = Normal (Routine, normal operating conditions)
 A = Abnormal (Non-routine operating conditions)
 E = Emergency (Unplanned conditions requiring immediate action)

	Note 2 
	SIGNIFICANCE: taking existing controls into account
 1 = Critical - Potential impact could result in:
       • Widespread or long-term human health effects
       • Likelihood for multiple compliance infractions or major EMS non-conformances
       • Regional/widespread environmental impacts, severe impacts to sensitive habitat, or impacts to endangered species
       • Effects on license to operate or significant impact on Group target

	
	 2 = High - Potential impact could result in:
       • Temporary human health effects
       • Likelihood for single compliance infraction or major EMS non-conformance
       • Local offsite environmental impacts/complaints, degradation of sensitive habitat, mortality of individual endangered animals, mortality of a large number of individuals from key animal species
       • Long-term impacts to BP reputation or significant impact on BU target

	
	 3 = Medium - Potential impact could result in:
       • Likelihood for single minor EMS non-conformance
       • Local onsite environmental impacts/complaints, low level degradation to sensitive habitat or mortality of several individuals of key animal species
       • Transitory reputation effects or impact to BU target

	
	 4 = Low - Potential impact could result in:
       • Low potential for adverse environmental impacts or complaints
       • Negligible impact on BP reputation or target

(-) = A negative impact

(+) = A positive impact 



	Note 3 
	PROBABILITY OF OCCURRENCE
 1 = Daily to continuous (Continuous)
 2 = Once per quarter (High)
 3 = Once per year (Medium)
 4 = Less than once per year (Low)

	Note 4 
	RISK FACTOR (Average of Significance and Probability of Occurrence)
 1 - 2 = Significant
 2.5 - 3.5 = Medium
 4 = Low
	
	1
	2
	3
	4

	
	
	1
	1.0
	1.5
	2.0
	2.5

	
	
	2
	1.5
	2.0
	2.5
	3.0

	
	
	3
	2.0
	2.5
	3.0
	3.5

	
	
	4
	2.5
	3.0
	3.5
	4.0


i

8.2 Mitigation Measures – Environmental Aspects

The most significant and probable impacts based on the initial evaluation are the impacts that will arise from: 

1. The disposal of solid waste generated from construction 

2. Access to sufficient fresh water during HDD

3. Sediment load due to the discharge of drilling fluids at the exit point of the HDD

4. Potential for inadvertent drilling fluid return during the HDD (frac-out)

5. Potential for release of products from damage to existing pipelines, piping and utility lines from the conduct of onshore civil works

6. Potential for release of product by damaging existing pipelines during offshore pipelay operations 

7. Discharge of chemically treated hydrotest water during onshore and offshore pipeline commissioning

8. Discharge of flush water from the mothballing of existing pipelines

9. Impact from leaving the decommissioned 42” and 16” Pipelines in place

8.2.1 Disposal Of Solid Waste Generated From Construction
The generation of waste during construction activities cannot be avoided and as such the main mitigatory strategy will be the management of this material.  This will be achieved through the development of a waste management plan to deal with all aspects of the waste management (minimization, segregation, reuse, disposal). This plan will meet the standards set in bpTT’s ISO 14001 management system and in consultation with appropriate regulatory authorities. Included in this plan will be a rigorous monitoring programme to be implemented throughout the life of the project.  In addition, waste management requirements will be included as part of the request for proposal packages provided to potential contractors and included in the HSE plans developed for the project. This will require an identification of where the wastes will the waste go for final disposal, the management of different waste streams and proof of appropriate environmentally sound waste disposal methods. Additional requirements will be developed prior to contract award.

8.2.2 Access to sufficient fresh water during HDD

The HDD operation requires fresh water for the make-up of the bentonite-based drill slurry. Depending on drilling methodology, it is estimated that total water consumption may range from 4 to 5 million gallons.  During peak consumption, water needs to be delivered at rates up to 18,000 gallons per hour (71 m3 per hour).    The NOEL Project recognizes that these quantities of fresh water may be difficult to source near the location and are actively working to ensure that sufficient fresh water is available for the drilling activities.  As part of the HDD contract, the HDD contractor is required to prepare a Fresh Water Plan that considers options for sources of fresh water, associated risks of transport to the site, any required on-site storage, and impacts to the source.  The fresh water requirements for HDD are approximately, 156,000 gal/day for 40 days. The freshwater will be sourced by a combination of the following methods:

1. Stockpiling rain water in Pond 5 

2. Wells in Mayaro via purchase from WASA mains.

3. Supply boat to bring WASA water from Tucker Valley in Chaguaramus. 

4. Also investigating using a temporary desalination plant (using 
Reverse Osmosis.

8.2.3 Sediment load caused by the discharge of drilling fluids and soil bore material at the exit point of the HDD 

The use of HDD technology is in itself a mitigation strategy for limiting sediment load. The alternative approach would be the use of an open cut trench to achieve the shore crossing for the new pipeline. The use of HDD versus the open cut procedure avoids the following impacts: 

4. Reduction in the dimensions of seabed floor to be disturbed for trenching and dredging thus reducing sediment loads during or after construction due to the resettling of sediments. 

5. No change in the bathymetry over the existing pipeline route and thus a change in the circulation patterns in the Bay. 

6. No disturbance to soils or seabed above installed pipeline.

7. Minimal interference with other activities including need to restrict local marine vessel movements and onshore access above pipeline during construction.

8. Pit restoration will be minimal following pipeline installation. 

8.2.4 Potential for inadvertent drilling fluid returns during the HDD (frac-out)

The risk of an inadvertent return of drilling fluids will be minimized through the completion of a detailed geotechnical survey, which will aid in the optimization of the drilling program.  In addition, proper contingency planning is critical for an effective response to inadvertent returns.  It is important not to delay or impact the HDD operations, particularly during reaming or pullback. An inadvertent return prevention plan will be developed by the drilling contractor.  This plan should include:

· Identification of methods of rapid detection (access to the drill alignment and associated areas)

· Prevention of suitable containment materials at the HDD site (silt curtain, hay bales, sand bags, excavation tools, plywood sheeting etc.)

· Identification of the length of time before clean-up begins (if in a traveled street then it is most likely immediate; however, it may be more suitable in other areas to allow the bentonite gel to set and dry)

· List of the regulatory agencies which should be notified in the case of an inadvertent return event

· Establishment of the ingress/egress routes and methods into environmentally sensitive areas to minimize disturbance from equipment and personnel

8.2.5 Potential for release of products from damage to existing pipelines, piping and utility lines from the conduct of onshore civil works

Operations at the Galeota Facility have been ongoing for well over 40 years, and as such there is a possibility of encountering unknown buried lines.  This possibility will be mitigated through the use of a magnetometer to survey the pipeline route and the marking of the locations of known piping, pipelines and utility lines prior to the commencement of work. In the event an unknown line is encountered, all work will be stopped until the source and contents of the line can be determined.  

8.2.6 Potential for release of product by damaging existing pipeline during offshore pipelay operations
The new 30” pipeline will be laid in close proximity to the existing 42” and 16” pipelines as well as the SPM.  The pipe-laying vessel will use an 8-point anchor handling system to manoeuvre the vessel as the new pipeline is lowered to the seabed.  The pipe-lay contractor will be required to develop and submit to bpTT very detailed anchor handling procedures prior to the commencement of work. In addition, the pipe-lay contractor and the NOEL Project Team will perform a facilitated Hazard Opportunity risk assessment (HAZOP) several weeks before the commencement of work to identify potential hazards and mitigation strategies. 
8.2.7 Discharge of chemically treated hydrotest water during onshore and offshore pipeline commissioning

Hydrostatic pressure testing of the pipeline is a procedure where the pipeline is pressure filled with water for a period of time to ensure there are no leaks.  The NOEL pipeline will actually include 4 separate hydrostatic tests.    Approximately 1200 to 1700 meters of pipe to be used in the HDD will be assembled offshore from the lay barge.  This string of pipe will be pressure tested before it is pulled through the HDD hole. Once in the HDD hole the line will again be pressure tested.  Finally, once the entire pipeline has been connected from onshore HDD tie-in point to the PLEM, then a final pressure test of the offshore system will occur. A separate pressure test for the onshore portion of the pipeline will be performed by the onshore pipe-lay contractor prior to the final “golden” weld connecting the offshore section to the onshore section.  It is estimated that the four hydrostatic pressure tests will require a total of approximately 1 million gallons of seawater.  

For all occurrences where the duration of seawater in the pipe segments will be longer than 30 days, treatment chemicals will be added.   Provisions will be made to neutralize these treatment chemicals prior to the discharge back to the sea.  Based on modeling data provided in Volume 2 Appendix IV, the final discharge point from Deballast ponds 4 and 5 is the ship channel. This receiving environment has been identified as, less sensitive than the mangrove system and the tidal flats along Galeota Point. The present out fall of Deballast ponds 4 and 5 passes through this mangrove system and flows onto the exsisting tidal flats. To avoid these sensitive habitats the project team determined that pumping the neutralized effluent into the ship channel was more environmentally efficient. 
The pipelay contractor will be demobilized prior to the start of commissioning, therefore commissioning activities have been designed to utilize the existing 16” line to transport the treated hydrostatic test water from the final hydrotest of the new 30” line to the Galeota Terminal deballast ponds 4 and 5 for neutralization, aeration, monitoring and discharge to sea through existing outfall. Deballast ponds 4 and 5 have a capacity of 3.5 million gallons.  It is estimated that the volume of treated hydrotest water will be less than 700,000 gallons.   The onshore hydrotest water will also be pumped to ponds 4 and 5.  Further details of the hydrostatic testing procedure are given in Section 4.4.6 of this report. 

8.2.8 Discharge of flush water from the decommissioning of existing pipelines

As part of the overall commissioning / decommissioning plan, the existing system will be flushed with sea water to remove entrained oil and leave the pipelines clean for mothballing. This will be accomplished by utilizing the fire water system once the 42” pipeline has been removed of oil.  The 42” pipeline will be connected to the 16” pipeline through the SPM and contaminated flush water is will be pumped to deballast ponds for treatment before release into the environment.  The pipelines will continue to be flushed until flush water is considered clean (water is within parameters of Trinidad & Tobago Standard:547).  

8.2.9 Impact from Decommissioned 42” and 16” Pipelines

To minimize the environmental impacts of mothballing the pipelines and leaving in place offshore, the following will be done:

· Flushing of existing pipelines with seawater to remove oil entrained in the pipeline prior to decommissioning (approximately 4 rinses)

· Capture and treat water to the TTS 547:1998 or existing water pollution rules and requirements prior to discharge through existing bpTT Galeota Point treatment system (approx 129,000 bbl)

· Flood with seawater and cap pipelines with cement; then leave in place 
Environmental baseline data has shown that the pipelines have become part of the natural ecosystem, therefore the removal of these pipelines would be a larger impact to the ecosystem than leaving them in place.  In addition, this option will eliminate the possibility leaving a physical footprint of impact on the seabed and the natural process of footprint adjustment, which affects wave and current patterns in the bay will be avoided. There should be no increased risk from the mothballing in place of the pipelines. 

8.3 IMPACTS AND MITIGATORY MEASURES – Social Aspects
This section describes the likely effects of the pipeline replacement and associated activities on the existing socio-economic environment in the study area.   These impacts were identified based on the review of technical reports, government reports, interviews with stakeholders and other expertise in the area.   Table 8.2 below presents the potential social impacts.

	  Table  8.2   Social Aspects Of  NOEL Activities And Potential Social Impacts
	

	Activity/Operation


	Operational 
Conditions
(See Note 1)

	Potential Impacts (Effects)


	Potential or Suggested Operational Controls in Place/Legal and Other Considerations


	Significance
(See Note 2)

	Probability of Occurrence
(See Note 3)

	Risk Factor
(See Note 4)

	Comments



	Construction Phase

	N
	Health and Safety of bay users
	· Strict adherence to bpTT’s existing HES policies and principles 

· Ensure sufficient and adequate notification of activities that may pose a risk to bay users during period of proposed activity

· Strengthen community relations and feedback mechanisms so that information from residents can be incorporated into the project 
	4
	4
	4
	Not significant as this impact is expected to be of short duration

	
	N
	Economic – Increased employment levels
	· Include clauses in contracts tendered in support of this project for the use of local (immediate & national) resources where feasible

· A small number of temporary jobs are expected to be created

	4
	1
	2.5
	 

	
	N
	Economic – Loss of income due to project activities (restricted fishing area, loss of fish pots, gill nets, damage to gear)
	· Incorporate and inform fishermen at different stages of project activities

· Post notices at landing sites, community notice board or news papers

· bpTT officials visit landing sites and other areas in the community to verbally inform fishers
	3
	3 or 4
	3.5
	

	Construction Phase

	N
	Degradation of Community Resources
	· Avoid sensitive areas/ areas of historical importance
	4
	4
	4
	The pipeline will be installed to avoid sensitive area. 

No historical sites are located along the pipeline route.      

	
	N
	Area use conflicts
	· Ensure sufficient and adequate notification of activities 

· Strengthen community relations and feedback mechanisms so that information from residents can be incorporated into the project 
	3
	3
	3
	 

	
	N
	Increase Marine Traffic (Transportation of Equipment)
	· Notify fishermen of days, duration and location 
	3
	4
	4 
	Consideration must be given to peak fishing season (November to May). Boats from landing sites outside the study area must be notified.

	
	N
	Demand for Fresh Water
	· Ensure no additional stress is placed on community with respect to water supply.

· Required water will be sourced   from outside the study area


	4
	4
	4
	

	
	N
	Hydro testing (Chemical) Testing
	· Ensure all HSSE, MEEI and EMA standards are adhered to 

· Inform all end users of the bay of process and the likely if any impacts
	4
	4
	4
	

	
	N
	Community Expectations (Employment)
	· Ensure there is continuous consultation with the community at all stages of the project

· 
	3
	3
	3
	


	Table 8.2   Social Aspects Of  NOEL Activities And Potential Social Impacts
	

	Activity/Operation


	Operational 
Conditions
(See Note 1)

	Potential Impacts (Effects)


	Potential or Suggested Operational Controls in Place/Legal and Other Considerations


	Significance
(See Note 2)

	Probability of Occurrence
(See Note 3)

	Risk Factor
(See Note 4)

	Comments



	Operational Phase

	N
	Health and Safety of bay users
	· Strict adherence to bpTT’s existing HSSE policies and principles 

· Ensure sufficient and adequate notification of activities that may pose a risk to bay users 

· Strengthen community relations and feedback mechanisms so that information from residents can be incorporated into the project 
	4
	4
	4
	

	
	N
	Economic – Increased employment levels
	· None Expected
	4
	4
	4
	 

	
	N
	Economic – Loss of income due to up set conditions (oil leaks)
	· Incorporate fishermen in the monitoring of the pipeline along its route.

· Work closely with other stakeholders, the Coast Guard and helicopter operators in monitoring oil leaks.
	4
	4
	4
	The significance of this impact can vary from high to low depending on the size and time of leak

	
	N
	Degradation of Community Resources
	· Avoid sensitive areas/ areas of historical importance
	4
	4
	4
	The pipeline will be installed to avoid sensitive area. 

No historical sites are located along the pipeline route.      

	
	N
	Area use conflicts
	· None Expected 
	4
	4
	4
	 No change above existing level expected

	
	
	Community Expectations
	· No employment will be generated during operation
	4
	4
	4
	


	NOTES to Table 8.2

	Note 1 
	OPERATIONAL CONDITIONS
 N = Normal (Routine, normal operating conditions)
 A = Abnormal (Non-routine operating conditions)
 E = Emergency (Unplanned conditions requiring immediate action)

	Note 2 
	SIGNIFICANCE: taking existing controls into account
 1 = Critical - Potential impact could result in:
       • Widespread or long-term human health effects
       • Likelihood for multiple compliance infractions or major EMS non-conformances
       • Regional/widespread environmental impacts, severe impacts to sensitive habitat, or impacts to endangered species
       • Effects on license to operate or significant impact on Group target

	
	 2 = High - Potential impact could result in:
       • Temporary human health effects
       • Likelihood for single compliance infraction or major EMS non-conformance
       • Local offsite environmental impacts/complaints, degradation of sensitive habitat, mortality of individual endangered animals, mortality of a large number of individuals from key animal species
       • Long-term impacts to BP reputation or significant impact on BU target

	
	 3 = Medium - Potential impact could result in:
       • Likelihood for single minor EMS non-conformance
       • Local onsite environmental impacts/complaints, low level degradation to sensitive habitat or mortality of several individuals of key animal species
       • Transitory reputation effects or impact to BU target

	
	 4 = Low - Potential impact could result in:
       • Low potential for adverse environmental impacts or complaints
       • Negligible impact on BP reputation or target



	Note 3 
	PROBABILITY OF OCCURRENCE
 1 = Daily to continuous (Continuous)
 2 = Once per quarter (High)
 3 = Once per year (Medium)
 4 = Less than once per year (Low)

	Note 4 
	RISK FACTOR (Average of Significance and Probability of Occurrence)
 1 - 2 = Significant
 2.5 - 3.5 = Medium
 4 = Low
	
	1
	2
	3
	4

	
	
	1
	1.0
	1.5
	2.0
	2.5

	
	
	2
	1.5
	2.0
	2.5
	3.0

	
	
	3
	2.0
	2.5
	3.0
	3.5

	
	
	4
	2.5
	3.0
	3.5
	4.0


8.4
Mitigation Measures – Social Impacts

The most significant and probable impacts based on the initial evaluation are the impacts that will arise from: 

1. Employment generation

2. Area use conflicts
3.  Community Expectations 
It should be noted that the first two impacts will only occur during the construction phase of the project but the latter impact however, will last throughout the project. 

8.4.1
Increased Employment Levels
The expected increase in the employment levels is likely to be small and restricted largely to service related industries. This impact is expected to occur during the construction phase of the project.   Some of the areas in which employment will be created are civil earthwork, civil concrete, mechanic/piping, welding, painting, fabrication, lifting/rigging and electrical instrumentation.   It is noted that both the HDD and offshore pipe lay are highly skilled activities requiring specialized skills, which may not be found locally.   However, in order to maximize the benefit of this impact the contractors will be encouraged to give first preference to persons identified in the skills bank register to be produced by the MGOUC, the Mayaro Lions Club and any other available list from the community.
bpTT in conjunction with the contractors on this project will however take the opportunity to address the issue of the limited skill based residents in Mayaro/Guayaguayare.  This skills gap has been identified from a number of projects before as well as the Local Area Concept Plan.  This could be mitigated  through measures such as on-the-job training for young persons in the area. 

8.4.2

Area use conflicts

This impact may arise out of increased maritime traffic in the study area.  In order to minimize this impact bpTT will, during the course of the project, post navigational warnings in the press. Additionally, the use of small vessels to intercept and direct traffic away from high activity areas will be employed. The duration of this impact will be limited to the offshore segment of the project, which is scheduled for a period of no longer than five weeks.
bpTT working within their “Framework For Interaction With Southeast Coast Fishing Communities“ will inform these fishermen of proposed project activities and of the likely impacts. These fishermen can be used to monitor the pipeline.  Training and remuneration will be required. This in turn will create monitoring capacity among the fisher folk in the area.   

bpTT should involve the fisherfolk as well as the other members of the community in their oil spill response plan.  These persons can be trained as first level responders.

Establish an Oil Spill Hotline to notify company of any leaks.

8.4.3


Community Expectations

It has been observed that with the announcement of any projects within the community of Mayaro/Guayayare there are a number of expectations and perceptions among members of the community.  In most instances the expectations deal directly with the creation of employment or the social and infrastructural benefits to be gained by the community whereas it is perceived that these projects do not assist the community.  These issues were raised and discussed extensively in the EIA for Cannonball, Chachalaca and Coconut Exploratory Drilling Projects.

Again, in this NOEL Project similar views are being expressed,  with the community asking, “what is NOEL” doing for the area. These expectations and perceptions are related to the history of the company development and activities in the area. 

In order to address these issues bpTT has put a number of initiatives in place to deal with specific areas of development.  The areas of focus are education, employment creation, civic community and culture and the arts. All with the intention to include the community in the project planning, implementation and monitoring of the project.

8.4.4


Commitments

Based on recommendations of previous social studies conducted in Guayaguayare and surrounding areas, bpTT proposes to do the following:

To address the perceptions of members of the community bpTT will continue to have transparent, honest and open dialogue with the communities and community groups. bpTT needs to have regular meetings with the community.  Supply the community with relevant data in a non-technical form. 

bpTT will advise the contractors to hire labour for the project from the surrounding communities. Contractors will be encouraged to adopt this practice and also be provided with an up-to-date copy of the skills bank list from MGOUCC, the Mayaro Lions Club and any others that are available.

bpTT will address the concerns of the communities, which are not directly related to this project, especially legacy and long outstanding issues. bpTT will establish a register of the projects, issues and promises associated with their projects and appoint a committee to monitor the company’s commitment to resolving the identified concerns, issues and promises.

bpTT will develop a monitoring and evaluation program to monitor the impacts of the project during its Construction Phase. If any unanticipated impacts emerge the company will be able to take corrective measures in a short time frame.
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