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Deepwater Operations Are Significantly
Different from Conventional Operations
on the Continental Shelf

o Farther from shore

o Different environmental conditions
encountered

 Technologically more sophisticated

 Much higher production rates possibly
Involved



Purpose

Impacts; ofi Drllingf Activities: o the Benthic
Environment Around! Deepwater Wellsites

Findings will assist the MMS In
« Conducting environmental analyses

 Developing mitigative measures and regulations
specifically tailored to deepwater operations



Objective

Assess the physical, clhiemical, and bielegical
Impacts ofi eil andigas develepment at selected
exploration andidevelopment wellsites oni the
Gulfi off Mexico: continental slope:

Drilling mud and cuttings accumulations

Physical modification/disturbance of the seabed due to
anchors and their mooring systems

Debris accumulations

Physical/chemical modification of sediments

Effects on benthic organisms



Overview

o FOUIF StUdy/ SItes
— Water depths about 1000-1150'm

— Reference areas for each study site —10to 25 km away.
from wellsite

o SIX cruises

— Three geophysical mapping included bathymetry, side-
scan sonar, subbottom profiling

— Three chemical/biological surveys included box coring,
sediment profile imaging, seafloor photographs, baited
traps (for tissue samples)
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Geophysical Measurements

o SBMicuttings and muds deposited within the
near-field radius

o Areas mapped as cuttings typically extended
several hundred meters from wellsites to
about 1 km

 The cuttings deposits were estimated to be
up to 45 cm thick at VK 916
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Geophysically mapped drilling
deposits (mud and cuttings)

Legend
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Chemicall Measurements
Barium and SB-

o Concentrations elevated by several
orders off magnitude within near-field
Sites

 Mean sediment concentrations
positively correlated with estimated
discharge volumes of SBM cuttings
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SBM Cuttings Deposition

o Areas off SBM cuttings deposition assoeciated
With
— elevated TOC
— low dissolved oxygen
— negative Eh
— shallow depth of the oxidized layer

 |Larger volumes of SBM cuttings discharges
and higher mean sediment SBF
concentrations associated with greatest
reduction in mean sediment oxygen levels
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Meljofauna

Densities generally greater near drilling

Not consistently correlated with drilling
Indicators (barium, SBF) or other sediment
variables (TOC, grain size fractions)
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Macroinfauna

sDensities generally greater near drilling
s Annelids (predominantly polychaetes)

— positively correlated with drilling indicators
(barium, SBF)

e Gastropods

— positively correlated with drilling indicators
(barium, SBF)

s Amphipods

— negatively correlated with drilling
Indicators (barium and SBF) in the near-field
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Annelias
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Gastropoas
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Amphipods
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Detalled Taxeonomic Analysis

o Compared with stations: away: frem drilling,
seme stations near drilling

— lower diversity
— |lower evenness

— lower richness indices

¢ Species composition varied in relation to both
geographic location and drilling impacts

— areas most likely affected by drilling were
dominated by high abundances of one or a few
deposit-feeding species, including known pollution
Indicators
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¢ "Away from Drilling" = all far-field
stations plus near-field pre-drilling
stations at VK 916

© "Near Drilling" = all near-field stations
at GB 516, GB 602, and MC 292, plus
Away from near-field post-drilling stations at
Drilling VK 916



— Reduced ophiuroid densities
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Ophiuroeids
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Impacts

N the near field, Impacts; Were patchy.

Some near-field stations shoewed conditions
similar to these at the far-field sites

mpacts generally: were less extensive and
eSS Ssevere at post-exploration sites than at
post-development sites

Geophysically detected deposits of muds
and cuttings persist for >5 years

Anchor scars may persist for >14 years
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