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Attachment A – Possible Effects of the Hammerhead Development 

 

Resource or 

Receptor 

Potential Impact Primary Sources of Potential Impacts  How Potential Impacts Could Impact Human Life and 

Environment 

 
Physical Resources 

Air Quality and 

Climate 

Air emissions resulting from the development have 

the potential to change ambient air quality in the 

Project Area of Influence (AOI).  Greenhouse gas 
(GHG) emissions from the Project may increase the 
GHG concentrations in the atmosphere. 

 

 Power generation 

 Other combustion sources 

 Non-routine, temporary flaring 

 Fugitive emissions and venting 

Increased concentrations of pollutants in ambient air could 
contribute to health concerns to exposed humans and 
wildlife.  Combustion of hydrocarbons in support of Project 
activities is anticipated to generate GHG emissions.  The 
potential influence of the Project’s GHG emissions on climate 
is not measurable with an acceptable level of confidence.  

Sound  Subsea sound could cause impacts to sensitive marine 
fauna (e.g., whales, turtles, and fish) in the Project 
Development Area (PDA). 

 Drilling of development wells 

 Vertical seismic profiling 

 Offshore pile driving operations 

 Installation of FPSO and SURF components 

 FPSO operations 

Exposure to humans and wildlife to increased sound could 
result in potential damage/behavioral concerns. 

Marine Geology 

and Sediments 

The development will could disturb marine geology 

and sediments on a localized basis in the PDA and 

could impact sediment quality from non-aqueous 

base fluid (NABF) on drill cuttings discharges. 

 Drilling of development wells 

 Installation of FPSO and SURF components 
 

Changes to sea floor morphology from drill cuttings 
accumulation, installation of subsea infrastructure, or impacts 
on sediment quality from drill cuttings could potentially and 
cause death/injury of marine organisms.  
 

Marine Water 

Quality 

The development could have localized impacts to 

marine water quality in the PDA from discharge of 

drill cuttings and from routine operational and 

hydrotesting discharges.  The development could 

potentially impact marine water quality in the Project 

AOI as a result of non-routine, unplanned events (e.g. 

spill or release). 

 Drilling of development wells (cuttings and fluid discharge) 

 Cooling water discharges  

 Sulfate removal and potable water processing brines 

 Installation of FPSO and SURF components 

 Wastewater discharges 

 Produced water discharges 

 Hydrotesting discharges 

 Ballast water discharges 

 Non-routine, unplanned event (e.g., spill or release) 

Increased total suspended solids concentrations, chemical 
concentrations, or temperature in water column could 
potentially cause marine wildlife death/injury, or could 
displace marine wildlife. 
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Resource or 

Receptor 

Potential Impact Primary Sources of Potential Impacts  How Potential Impacts Could Impact Human Life and 

Environment 

Biological Resources 

Coastal Habitats The development is not expected to impact beaches, 

mangroves, or wetlands in the Project AOI during 

routine, planned operations and activities.  The 

development could potentially impact beaches, 

mangroves, and wetland habitats in Project AOI as a 

result of non-routine, unplanned events (e.g. spill or 

release). 

 Non-routine, unplanned event (e.g., spill or release) An unplanned event could potentially impact beaches, 

mangroves, and wetlands as wildlife habitat, or could result 

in declines in fisheries productivity, and/or affect other 

ecosystem services (e.g., flood control). 

Coastal Wildlife  The development is not expected to impact coastal 

wildlife during routine, planned operations and 

activities in the Project AOI.  The development could 

impact coastal wildlife in the Project AOI as a result of 

non-routine, unplanned events (e.g. spill or release). 

 Non-routine, unplanned event (e.g., spill or release) An unplanned event could potentially impact coastal wildlife 

including chronic sub-lethal effects such as decreased vigor 

or reproductive impacts from direct exposure or ingestion of 

contaminated prey items. 

Protected Areas 

and Special Status 

Species 

The development is not expected to impact Protected 

Areas during routine, planned operations and 

activities in the Project AOI.  The development could 

potentially impact Protected Areas in the Project AOI 

as a result of non-routine, unplanned events (e.g. spill 

or release).  The development could potentially 

impact some special status species (e.g., endangered 

or listed species) in a localized manner in the PDA as 

a result of underwater sound, light, seawater 

withdrawal, and changes in marine water quality.  

The development could potentially impact special 

status species in the Project AOI as a result of non-

routine, unplanned events (e.g. spill or release). 

 Underwater sound generated by marine component operations 
and activities 

 Lighting on offshore facilities (e.g., FPSO, drill ships) 

 Seawater intake by FPSO 

 Wastewater discharges 

 Drilling of development wells (cuttings and fluid discharge) 

 Cooling water discharges 

 Produced water discharges 

 Hydrotesting discharges 

 Ballast water discharges 

 Vessel movements 

 Non-routine, unplanned event (e.g., spill or release) 

Possible negative effects on general wildlife habitat quality, 

sea turtle nesting activities, tourism, and foraging/gathering 

activities of local communities might occur. The Project could 

cause potential declines in local abundance of some species 

within the direct AOI caused by decreased water quality and 

entrainment of early life stages of special status fish species, 

auditory impacts on noise-sensitive species, and injury/death 

from vessel collisions.  Non-routine/unplanned events (e.g. 

spill or release) could potentially cause a range of effects from 

acute and/or chronic sub-lethal toxic effects to mortality 

throughout the indirect AOI, depending on the magnitude of 

the event. 

Seabirds The development could potentially impact seabirds in 

a localized manner in the PDA as a result of light (i.e., 

disorientation).  The development could potentially 

impact seabirds in the Project AOI as a result of non-

routine, unplanned events (e.g. spill or release). 

 Lighting on offshore facilities (e.g., FPSO, drill ships) 

 Non-routine, temporary flaring 

 Non-routine, unplanned event (e.g., spill or release) 

 Indirect effects on prey availability due to changes in 
distribution of fish in vicinity of FPSO 

Possible direct mortality and injury of seabirds related to 

attraction to offshore light sources and possible direct 

mortality and injury related to vessel (ship or air) strikes may 

occur.  Potential minor benefits from Project to seabirds could 

occur from use of FPSO, drill ship, and installation vessels for 

rest or shelter during adverse weather conditions and, if such 

vessels acts as consistent attractants for seabird prey, 

providing a reliable food resource for seabirds. Non-

routine/unplanned events (e.g. spill or release) could 

potentially cause a range of effects from acute and/or chronic 

sub-lethal toxic effects to mortality throughout indirect AOI, 

depending on magnitude of event. 
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Resource or 

Receptor 

Potential Impact Primary Sources of Potential Impacts  How Potential Impacts Could Impact Human Life and 

Environment 

Marine Mammals  The development could potentially impact some 

marine mammals in a localized manner as a result of 

underwater sound and marine water quality changes.  

The development could potentially impact marine 

mammals in the Project AOI as a result of non-

routine, unplanned events (e.g. spill or release, vessel 

strikes). 

 Underwater sound generated by marine component operations 
and activities  

 Changes in forage availability 

 Lighting on offshore facilities (e.g., FPSO, drill ships) 

 Seawater intake by FPSO 

 Wastewater discharges 

 Drilling of development wells (cuttings and fluid discharge) 

 Cooling water discharges 

 Produced water discharges 

 Hydrotesting discharges 

 Ballast water discharges 

 Non-routine, unplanned event (e.g., spill or release, vessel 
strikes) 

Potential auditory injury to or disturbance of marine 

organisms from Project-related noise could occur.  Potential 

injury/mortality of marine mammals or marine turtles from 

collisions with Project-related vessel traffic may occur.  Minor 

potential impacts from decreased water quality on all taxa 

could occur from changes in water quality in the AOI.  

Entrainment of early life stages of fish, and potential trophic 

effects associated with concentration of prey species around 

artificial lights could occur.  Non-routine/unplanned events 

(e.g. spill or release) could potentially cause a range of effects 

from acute and/or chronic sub-lethal toxic effects to 

mortality throughout the indirect AOI depending on the 

magnitude of the event. 

Marine Turtles The development could potentially impact some 

marine turtles in a localized manner in the Project 

AOI as a result of underwater sound, marine water 

quality changes, and light.  The development could 

potentially impact marine turtles in the Project AOI as 

a result of non-routine, unplanned events (e.g. spill or 

release, vessel strikes). 

Marine Fish  The development could potentially impact some 

marine fish as a result of underwater sound, light, 

seawater withdrawal, and changes in marine water 

quality in the PDA.  The development could 

potentially impact marine fish in the Project AOI as a 

result of non-routine, unplanned events (e.g. spill or 

release). 

Riverine Mammals The development is not expected to impact riverine 

mammals in the Project AOI as a result of routine, 

planned activities. The Project could potentially 

impact riverine mammals in the Project AOI as a 

result of non-routine, unplanned events (i.e., diesel 

fuel release, vessel strikes). 

 Non-routine, unplanned event (e.g., diesel fuel release, vessel 
strike) 

Potential disturbance of riverine mammals from Project-

related vessel movements near shorebases could occur.  

Potential injury/mortality of riverine mammals from 

collisions with Project-related vessel traffic may occur. 

Marine Benthos The development could potentially disturb some 

benthic habitat and organisms in a localized manner 

in the PDA.  

 Drilling of development wells (cuttings discharge and 
deposition) 

 Installation of FPSO (mooring structures) and SURF 
components 

Potential disturbance of benthic habitat in the PDA and 

smothering of benthos within footprint of cuttings deposition 

zones. 

Ecological Balance 

and Ecosystems 

The development could cause localized changes in 

nutrient cycles, gene flow, and biodiversity. 

 Indirect impacts on the base of the marine foodweb 
(phytoplankton) due to localized changes in water quality 

 Indirect physiochemical barriers to migration, breeding, or 
dispersal/colonization occur due to localized changes in water 
quality, acoustic impacts, or general human activity 

 Introduction of invasive species 

 Non-routine, unplanned event (e.g., spill or release) 

Ecosystem-level impacts could potentially have ramifications 

on commercial and/or subsistence fisheries, as well as direct 

impacts on marine organisms. 
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Resource or 

Receptor 

Potential Impact Primary Sources of Potential Impacts  How Potential Impacts Could Impact Human Life and 

Environment 

Socioeconomic Resources 

Cultural Heritage  The development has the potential to adversely 

impact cultural heritage through localized 

disturbance of archaeological or historical sites 

related to Project development.  These resources have 

conservation, cultural, and other values to 

stakeholders.  The development could potentially 

impact cultural heritage in the Project AOI as a result 

of non-routine, unplanned events (e.g. spill or 

release). 

 Drilling of development wells 

 Installation of FPSO and SURF components 

 Non-routine, unplanned event (e.g., spill or release) 

Disturbance of the seabed could potentially affect submerged 
archaeological resources (e.g., shipwrecks). 
 
 

Community Health 

and Wellbeing 

Most Project activities will be located offshore in the 

PDA and would have no direct impacts on 

communities in Guyana.  Introduction of limited 

levels of foreign specialized labor could potentially 

have community health and wellbeing impacts.  The 

development could potentially impact community 

health and wellbeing in the Project AOI due to 

onshore traffic, social interaction, or as a result of 

non-routine, unplanned events (e.g. spill or release). 

 Increased traffic as a result of Project  activities at the Guyana 
shorebase locations 

 Social interaction between Project workers and residents 

 Pressure on wages from introduction of foreign workers and 
increased competition for skilled labor 

 Noise and light near shore by Project marine and aviation 
operations 

 Non-routine, unplanned event (e.g., spill or release) 

Increased demand for limited emergency and health services 
in Guyana, and a slight increased risk of communicable 
disease transmission could potentially result from Project 
activities and influence community health and wellbeing. 

Employment and 

Livelihoods 

The development is expected to build capacity in the 

local labor force, increase demand for skilled labor, 

and increase demand for service industries (beneficial 

impact).  There is also the potential for limited 

adverse impacts to fishing activities as a result of 

marine safety exclusion zones or marine traffic, and 

non-routine, unplanned events (e.g., spill or release). 

 Local employment for: 
o Drill ships 
o Installation vessels 
o FPSO operations 
o Marine support and supply vessels 
o Aviation operations 
o Other related service industries 

 Marine safety exclusion zones 

 Project-related marine traffic 

 Drilling; FPSO/SURF installation, hookup and commissioning; 
and FPSO and support vessel operations (aspects relating to 
occupational health and safety for Project workforce) 

 Non-routine, unplanned event (e.g., spill or release) 

Direct and indirect employment for the Project would 
enhance livelihoods and family incomes, but could result in 
some competition with other businesses for skilled workers.  
Marine safety exclusion zones for the FPSO, drill ship, and 
major installation vessels, and Project-related vessel traffic 
could potentially interfere with fishing activities in certain 
areas. 
 
 
 

Marine Use and 

Transportation 

The development may result in increased marine-

related traffic, which could potentially contribute to 

marine vessel congestion in port areas. 

 Marine vessel operations Increased vessel traffic could result in localized potential 
congestion near shorebase and marine safety exclusion zones 
around the FPSO, drill ship, and major installation vessels 
would restrict access by unauthorized vessels. 
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Resource or 

Receptor 

Potential Impact Primary Sources of Potential Impacts  How Potential Impacts Could Impact Human Life and 

Environment 

Social Infrastructure 

and Services 

The development will use public infrastructure and 

services and thus could potentially compete with 

other existing businesses and consumers across a 

range of services (e.g., roads, accommodation, and 

utilities).  The development may result in increased 

vehicular traffic in Georgetown, which could 

potentially contribute to vehicular congestion in 

certain areas. 

 Project demand requirements for selected infrastructure and 
services which could overburden existing capacity and supply  

 Shorebase operations 

 Ground transportation operations  

Increased demand for public infrastructure, services, and 
housing by the Project workforce could influence the 
availability of these services; and increased Project-related 
traffic could result in localized traffic congestion. 

Land Use No new Project-dedicated land disturbance is 

planned.  There is the potential that third-party 

onshore facilities may elect to expand or impact 

adjacent land as a result of supporting Project-related 

needs; however, these impacts are outside the scope 

of the Project. 

 Shorebase operations 

 Pipe yards 

 Warehouses 

 Fabrication facilities 

 Bulk fuel storage and transfers 

 Onshore recycling of materials, waste treatment, and disposal 
facilities 

Potential development or expansion of shorebases by third-
parties could affect nearby properties.  Some Project solid 
wastes will be treated/disposed at permitted third-party 
facilities onshore. 

Ecosystem Services The development will not have measurable impacts 

on ecosystem services during its planned, routine 

activities.  The development could potentially impact 

ecosystem services in the coastal areas of Guyana as a 

result of non-routine, unplanned events (e.g. spill or 

release). 

 Non-routine, unplanned event (e.g. spill or release) In the unlikely event that some oil from a large Marine Oil 
Spill reaches the Guyana shoreline, provisioning services, 
particularly for indigenous communities that rely on fishing, 
hunting, and harvesting activities for subsistence and 
livelihoods, could be affected potentially.  In addition, 
coastal flood protection services offered by mangrove forests 
could be affected.  Cultural services could also be affected for 
some communities that make use of the seashore in 
traditional and/or religious ceremonies. 

Indigenous People 

and Traditional Use 

of Resources and 

Land  

The development is not expected to directly cause 

any changes to population and demographics in 

indigenous communities.  The development could 

potentially impact indigenous peoples in the Project 

AOI as a result of non-routine, unplanned events (e.g. 

spill or release). 

 

 Non-routine, unplanned event (e.g. spill or release) In the unlikely event that some oil from a large Marine Oil 
Spill would reach the Guyana shoreline, some natural 
resources used by indigenous people for sustenance or their 
livelihoods could be potentially affected. 
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Resource or 

Receptor 
Potential Impact Primary Sources of Potential Impacts  

How Potential Impacts Could Impact Human Life and 

Environment 

Economy/ 

Economic 

Conditions 

The development is generally anticipated to have a 

positive impact on the economy of Guyana as a result 

of government revenue sharing, as well as 

employment and local procurement opportunities. 

Potential adverse impacts may include potential 

shorter-term increases in the cost of living as a result 

of increased demand for specific goods and services. 

Potential adverse impacts on income from agriculture 

and fisheries could also occur as a result of non-

routine, unplanned events (i.e., oil spill or release). 

 Government revenue sharing 

 Local purchases of select materials, goods and services 

 Limited local employment (direct and indirect) 

 Increased spending on select materials, goods and services 

(indirect multiplier impacts for local/regional population) 

Positive economic impacts throughout the country, which could 

potentially affect all segments of the population. 

Waste Management 
Infrastructure 
Capacity 

There is one engineered landfill in Georgetown that is 
equipped to receive nonhazardous wastes, and 
limited capacity for the treatment of hazardous waste 
in Guyana.  The Project could potentially stress the 
limited existing capacity to manage wastes in 
Guyana.  

 Project demand requirements for infrastructure and services 
which could potentially overburden existing waste 
management capacity  

If the capacity to properly treat or dispose of waste is 
overwhelmed by Project demands, a potential shortage of 
landfill space or treatment capacity could lead to improper 
disposal of wastes by other parties. 
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