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What Drives BOEM’s Agenda®?

m Oil and Gas
m Marine Minerals

m Renewable Energy



BOEM Environmental Programs

Environmental Environmental
Assessment Studies

Our Mandate:

Protect the environment
and develop information
necessary to assess and
manage environmental
iImpacts on the human,
marine, and coastal
environments.
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Linkage Between
Environmental Assessment &
Environmental Science

1

Environmental Environmental
Assessment Research

ldentification of
Information Gaps &
Issues

Environmental
Information




What Informs OCS Decisions?

B Consultations
B Science/Studies

B Environmental Compliance
Monitoring

® BOEM Subject Matter
Experts




Subsistence Mapping of Nuisquit,

Kaktovik, and Barrow
MMS OCS Study No. 2009-003

Someareas,shown/on this map may have been sed whild respondents visited of lived il othel communities

Stephen R. Braund & Associates

Anch Alaska 99510
907-276-8222 907 117 (fax) srba@alaska.net
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An interactive version of the data depicted here can be found by referencing the "BOEM MMC Mapping Tool - Arctic” map on the Map Gallery Page on

MarineCadastre.gov. Or go direct to: hitp://www.marinecadastre gov/MMC %20Pages/gallery.aspx
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Chukchi Area Analytical Considerations
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is planning a study (to begin in 2013) ta map the subsistence use of the Gommunities of Wainwright

Point Lay. Poirt Hope and update the use information for Barrow. This study will provide an updated
bassiine in thasa communities and identéy, amang otner things. resource harvest locations, areas of
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+As it becomes avaliabie, results from the above mentioned study and any oiher adstonal information
regarding changes in subsistance usa patiems wil be incorporated into leasing decisions.
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An interactive version of the data depicted here can be found by referencing the "BOEM MMC Mapping Tool - Arctie” map on the Map Gallery Page on MarineCadastre. gov.
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Investigation of dredging guidelines to maintain and protect
the geomorphic integrity of offshore ridge and shoal regimes:
Detailed morphological evaluation of offshore shoals
MMS OCS Study No. 2011-025




Investigation of dredging guidelines to maintain and protect
the geomorphic integrity of offshore ridge and shoal regimes:
Detailed morphological evaluation of offshore shoals
MMS OCS Study No. 2011-025
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Applied Science Informs...

B Regulations

m NTLs

B Lease Stipulations

® Plan Conditions of Approval
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GOM OCS Region Environmental Workload

Five Year Plan
Programmatic EIS

Lease Sale
GOMR Multisale EIS

Exploration
(G&G and Drilling)

Development
& Production

Structure Removal

Pipelines

Pre- Lease
Activities:
10-12 GOMR
EISs over
S-Year Program

Post Lease
Activities:
Avg ~350
GOMR
plan/permit
reviews
annually
(Range of
175-820
plan/permit
reviews
annually)

on www.boem.gov


Presenter
Presentation Notes
So how do we do this?

To put it very simply:

Every 5-Years we develop a plan that includes areas we plan to lease over the next 5 years.

Once the plan is approved, we hold lease sales in the planning areas approved by the Secretary.

Following the lease sale, the companies submit exploration plans to BOEM and exploration begins.

If exploration is successful, which is a low probability, the companies submit development and production plans and production begins. Permits applications are also submitted for actions such as pipelines emplacement and removal.

When production ends, the company is required to decommission the facilities and restore the site to the same condition is was before the process started.

 




Pollution

Federal Water ' q‘v
Control Act

Marine_MammaI National Historic e .
Protection Act Preservation Act

National Marine Tribal

Sanctuary Act N E P A Consultation

E.O. 12898:
Environmental Clean Air Act
Justice

Coastal 7 Magnuson-Steven:
oastal Zone Fishery Conservatio
Management Act and Management

Endangered
Species Act

Bureau of Ocean Energy Management


Presenter
Presentation Notes
Each oval represents an iterative process which can be a simple as a letter to the respective Agency or as complex as several iterations over multiple years, e.g., GOMR consultation on ESA was initiated in 2010, has been a lengthy process and is anticipated to be completed in 2015.




Input to Study External Science

Development Programs
Examples: R\l Examples:
— Information N - | _ NOAA
Gaps ~Identification -
— Public &=  New Study A _USGS
Comments | N ldeas e
— Rulemaking L — RESTORE
— NTL's
— GOMRI
— Lawsuits
— Nat. Ocean — NRDA
Policy

ureau of Ocean Energy Management
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Presentation Notes
Numerous EA-related factors contribute to the development of new study ideas.
For example, SME identification of knowledge gaps and missing information is important for informing new studies.
The 1,000s of public comments received on every NEPA document can help the SME identify the most major knowledge gaps.
Other factors that inform new study ideas include: application to rulemaking, NTL development/revisions, problems identified in lawsuits, etc.
However, it is not enough to simply develop new study ideas.  New studies needs to well coordinate, leverage, and minimize redundancy with other program (e.g., NOAA, USGS, …)
Post-DWH, the work of the SME has been even more challenging in the Gulf, given the tremendous amount of new research being conducted by other programs.
For example, GOMRI alone has published 300 papers in the last two years + 300 more in prep or under review; Expect >1,000 from their program in total.
… A lot of information for SMEs to synthesize.
NRDA – Also performs research studies, but has been difficult to coordinate with b/c not a trustee.


Studies Example #1 — OIil Spill Research

» Need: Post-DWH, environmental analyses required improved 3D spill
modeling and understanding of sub-sea dispersant injection.

> Application: OSRA, NEPA, National Historic Preservation Act, ...

Study GM-11-02: Next-Generation
Spill Model & Scenario Runs

Study GM-12-02: Remote Sensing
of Surface Oil Transport and Fate

Evaporation
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Presentation Notes
New oil spill research has been performed by BOEM post-DWH specifically to fill knowledge gaps identified during/after the spill.
It became clear that environmental analyses required improved 3D spill modeling and better understanding of sub-sea dispersant application.
3d modeling will allow addressing oiling of subsurface resources, vs. current OSRA runs which are primarily surface only.
Resources subsurface that will benefit: whales, fish, benthic habitats, and ship wrecks – latter in keeping with the National Historic Preservation Act.
GM-11-02 Study is a 4-year (~$1M) contract with ASA to develop & apply a next-generation oil spill model for the Gulf of Mexico.
   - In particular, will apply model to a variety of scenario runs (different locations, GORs, dispersant applications) relevant to risk analysis.
GM-12-02 Remote Sensing Study will provide comprehensive analysis of surface oil transport and fate during the Deepwater Horizon.
   - Will allow us to improve algorithms currently used in OSRA and to better understand oceanographic boundary effects (such as from Loop current) on spill movement.
These are ongoing studies, along with several other related studies, the results of which are expected to inform environmental assessment needs.



Studies Example #2 — Benthic Habitat

Studies Mapping and Characterizing Benthic Habitat

- 1984 MMS Study Discovered - Numerous Studies Since have Provided Ground-
Gulf Deepwater Chemos Truthing of Seismic Water Bottom Anomalies
- (e.qg., Lophelial & 1)

Bureau of Ocean Energy Management
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Presenter
Presentation Notes
Benthic habitat studies have been particularly important in identifying sensitive communities and protecting them from O&G activities.
After discovery of Gulf chemos in 1984, MMS recognized their significance and focused on their protection from O&G activities.
Pictures: (1) Chemosynthetic tubeworms in northern Gulf, which taken as part of the 1984 MMS study.
(2) Deepwater corals
(3) Mussels, tubeworms, anemones at a seep

It was recognized that Industry activities could potentially cause both physical & chemical harm to these sensitive deepwater habitats.
Thus, the benthic mapping was further expanded over the years to inform both pre-lease and post-lease activities.

Since 1997, BOEM/MMS geoscientists have mapped >28,000 seafloor seismic anomalies in DW northern GoM using 3-D time-integrated seismic surveys.
Novel use of dataset, which was originally acquired thru permitting & collected for exploration purposes of subsea geology.
Purpose of mapping program: To understand distrib. of natural seeps, chemos, & corals in Gulf.
Anomalies predictive of where hard ground might be, but really needs to be ground-truthed with other datasets.
Numerous studies have provided input to help ground truth these predictions, including the Lophelia I & II studies.



Studies Example #2 — Benthic Habitat

(cont’'d.)
—> Directly Relevant to Environmental Analyses:

1) Inform pre-lease NEPA reviews
regarding proposed activities.

2) Resulted in NTL guidelines:

NTL 2000-G20 “DW Chemos”
NTL 2009-G40 “DW Benthos”

e.g., Gulf Multisale EIS — Chemos Analysis

[3

Central Planning Area

4 PENSACOLA g
. e~

Bureau of Ocean Energy Management

3) Provide datasets for Biological
Seafloor Plan Reviews.



Presenter
Presentation Notes
Benthic habitat studies are directly relevant to environmental analyses in at least 3 ways:
(1) Informing pre-lease NEPA biology sections, (2) Establishing new NTLs, (3) Providing datasets for post-lease biological plan reviews.

New NTL regulatory policy was established in 2000 resulting from env. studies that included buffer distances for both platform discharges as well as anchors and other physical impacts.
These particular NTLs for DW chemos and benthos provide BOEM policy and seafloor review criteria to operators.
For example:
NTL 2000 G20 “Deepwater Chemosynthetic Communities”
1000’ avoidance for muds and cuttings
250’ avoidance for anchors and templates
Now NTL 2009-G40 for DW Benthic communities
Avoidance distance doubled to 2,000’ for drilling discharges.
Effective water depth raised to 300m from 400m to encompass newly discovered dw corals.

In post-lease, biological plan reviews often use GIS overlays of proposed activities on potential habitat, as derived from BOEM studies.




Studies of Anthropogenic Noise Impacts
on Protected Species

o 2004 Sperm Whale Seismic Study in GoM

e 2008 Seismic Survey Mitigation Measures
and Marine Mammal Observer Reports

« 2009 Characterization & Potential Impacts of
Noise Producing Construction and Operation
Activities on the OCS

o 2013 Pressure Wave & Acoustic Properties
Generated by Explosive Structure Removals

l Informed NEPA, MMPA Consultations, Rulemaking,

& NTL 2012-G02 “Seismic Survey Mitigation
Measures & Protected Species Observer Program”

Bureau of Ocean Energy Management


Presenter
Presentation Notes
BOEM has conducted numerous studies over the years addressing the potential for noise from O&G activities to impact marine life, including marine mammals and sea turtles

The award-winning “SWSS” (Sperm Whale Seismic Study) was performed in GoM over a decade ago, and directly resulted in specific mitigation measures.
Other studies have established requirements for Protected Species Observer Programs during seismic surveys, resulting in the current joint NTL 2012-G02 between BOEM and BSEE.
The ongoing 2013 “PWAP” Study will provide additional information about the pressure wave and acoustic properties generated by the explosive removal of offshore structures for management decision-making relative to the protection of marine mammals and sea turtles.  This new information will directly inform NEPA write-ups and will be critical to compliance with ESA & MMPA.	
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Building a Solid Science Foundation for
Renewable Energy Projects in Oregon

B Seabird and Marine Mammal Surveys off the Northern
California, Oregon and Washington Coasts

B Survey of Benthic Communities in the PaC|f|c
Northwest A e

m Oregon OCS Seafloor Mapping = - £
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» Sea Ice Analysis

» Aerial Surveys of Arctic Marine
Mammals

» Subsistence Mapping

on www.boem.gov



¢ BOEM developed a mitigation measure for late season drilling operations in 2012 to address concerns
about oil-spill clean up capabilities during hazardous ice conditions in the Chukchi Sea.

¢ measure provided greater opportunity for oil spill cleanup and response time in ice-free conditions.

¢ BOEM used 2007-2011 interpreted data from the National Ice Center (NIC) in the BOEM Sea Ice Database
to calculate a “trigger date”. The trigger date is an estimate of when the first ice could encroach on the
drill site.

¢ Mitigation measure: drilling in hydrocarbon zone to cease 38 days before “trigger date” (e.g., Shell drilling
in Chukchi had to be done by late Sept)

on - www.boem.gov



BO_ M Ice Concentration within Twenty Kilometers of

Proposed Drilling Activities in 2012
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e Incorporate additional variables that contribute to the melting and freezing of sea
ice, such as:

0 Atmospheric wind speed/direction, air temperature and derived quantities
O Oceanographic: current speed/direction, water column measurements, etc.

O Sea Ice: concentration, thickness, speed, direction

on - www.boem.gov



Aerial Surveys of Marine Mammals in the Beaufort and
Northeastern Chukchi Seas
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= BOEM supported aerial surveys in Beaufort since 1979 & Chukchi 1982-91 & 2008 on
= Covers 230,000 km? using 2 twin engine aircraft

= Costs ~$2 M/year

» |nfo obtained:

= Distribution & relative abundance of marine mammals from July through mid-Oct
f -3

%
= Annual fall bowhead whale migration route g Q@
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www.boem.gov



Aerial Surveys of Arctic Marine Mammals in the

Beaufort and Northeastern Chukehi Seas

Bureaw oF Ocean Enercy Manacement

This important study provides:
= Monitoring for MMPA & ESA compliance

= |nformation used in IHAS (abundance for “take”, population impact)
= Basis for Environmental Resources Areas for use in OSRA analysis
= Basis for Lease Sale Stipulations

o0 Protection of Biological Resources
» Monitor short- & long-term changes in numbers, distribution, migratory routes
» Provide real-time data & maps of results
» Relocate operations/alter times of operation to minimize impacts
o Industry Site-Specific Monitoring of Subsistence Resources
» Monitoring areas of oil & gas activities to minimize disruption to resources

o Conflict Avoidance Mechanisms to Protect Subsistence Harvesting

'qt"t.-i '.L'L“b

on - www.boem.gov
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BOE M Renewable Energy —Atlantic OCS

ey Manscem

Where In the environmental assessment process do we
use environmental studies?

 Developing the proposed action and alternatives (Area
|dentification)

« Describing the affected environment (Site Assessment
and Characterization)

* Analyzing impacts (Construction and Operations)

« Developing mitigation measures (Construction and
Operations)



BOE M Renewable Energy — Atlantic OCS

ey Manscem

Planning and Analysis Stage

* Area ldentification of Wind Energy Areas

— Selection of area to reduce environmental and
use conflicts

— ldentification of alternatives

e Environmental Assessments

— Consider lease issuance, associated site
characterization surveys and subsequent site
assessment activities (met towers and buoys)



BOE M Renewable Energy —Atlantic OCS

Bureaw oF Ocean Enercy Manacement

Example: North Carolina Visual Simulations

o 234 offshore wind turbine simulations were created.

 The simulations included:
— 18 different locations (from Corolla Lighthouse to Sunset Beach);
— Four lighting conditions (morning, afternoon, starlit night and misty nights);
— Three distances (10, 15, and 20 nm from shore); and
— Two turbine models (Siemens 3.6 MW and Vestas 7 MW).

* In cooperation with the National Park Service

e See http://www.boem.gov/Renewable-Enerqy-Program/State-
Activities/NC/Offshore-North-Carolina-Visualization-Study.aspx



Presenter
Presentation Notes
Each simulation consists of an array configuration of 200 turbines and utilizes 1,000-meter turbine spacing.

http://www.boem.gov/Renewable-Energy-Program/State-Activities/NC/Offshore-North-Carolina-Visualization-Study.aspx
http://www.boem.gov/Renewable-Energy-Program/State-Activities/NC/Offshore-North-Carolina-Visualization-Study.aspx

BOE M Renewable Energy —Atlantic OCS

Bureaw oF Ocean Enercy Manacement

Stage: Site Assessment and Characterization

« Site Characterization Survey Guidelines

During this phase, a lessee conducts surveys to support submittal of
plans

BOEM uses this information in the preparation of NEPA documents and
consultations

Avian, fisheries, benthic habitat, marine mammals, sea turtles,
geological, geophysical and archaeological

See http://www.boem.gov/National-and-Regional-Guidelines-for-
Renewable-Energy-Activities/

Example: February 2013, BOEM hosted a workshop that brought
together European experts to discuss pre-construction information
collection for avian, benthic habitat, and archaeological resources
See http://www.data.boem.gov/PI/PDFImages/ESPIS/5/5305.pdf



http://www.boem.gov/National-and-Regional-Guidelines-for-Renewable-Energy-Activities/
http://www.boem.gov/National-and-Regional-Guidelines-for-Renewable-Energy-Activities/
http://www.data.boem.gov/PI/PDFImages/ESPIS/5/5305.pdf

BOE M Renewable Energy —Atlantic OCS

Bureaw oF Ocean Enercy Manacement

Example: Cooperative and Interagency Agreements

* Virginia - collection of geophysical and geological data with VA

wind energy area
« North Carolina

Cooperative agreement between BOEM and UNC-Chapel Hill
Interagency Agreement between BOEM and NOAA

Meetings held with commercial and recreational fishermen, dive
community, and ecotourism industry

Hard bottom habitat identification cruises in Call Area Wilmington East

Results will be used to inform BOEM planning efforts and
environmental documents


Presenter
Presentation Notes
These surveys are important as they inform BOEM decisions about the siting of offshore wind facilities and potential mitigation measures. This workshop helped build consensus around survey guidelines and resulted in specific improvements to survey guidelines for the resources covered. 



BOE M Renewable Energy —Atlantic OCS

Bureaw oF Ocean Enercy Manacement

Stage: Construction and Operations

« Example: Development of Fisheries Best Management
Practices
— To address future conflicts between fishing and wind projects on the
OCS, BOEM held eight workshops (October 2012 to February 2013)

— Gathered input from commercial and recreational fishing industries,
offshore renewable energy developers, as well as fisheries
management agencies and scientists

— Draft report available at: http://www.boem.gov/Fishing-Offshore-Wind-
Mitigation-Measures-Development-Workshops/



http://www.boem.gov/Fishing-Offshore-Wind-Mitigation-Measures-Development-Workshops/
http://www.boem.gov/Fishing-Offshore-Wind-Mitigation-Measures-Development-Workshops/

BOE M Renewable Energy —Atlantic OCS

Bureaw oF Ocean Enercy Manacement

Stage: Construction and Operations

« Example: Evaluation of Lighting Schemes for Offshore
Wind Facilities and Impacts to Local Environments

— Review of regulations and lighting schemes currently in use

— Evaluate how proposed lighting schemes for offshore wind facilities may
impact local environments and ‘ - ; .

offshore waters

— Primary focus on impacts to birds,
bats, fish, marine mammals and
sea turtles

— Results could also be used for
future lighting mitigation measures



Presenter
Presentation Notes
Conclusions:
Siting as far as possible from coastal resources is the most effective mitigation
Flashing lights should be used whenever practicable, steady burning lights should be avoided.
Minimize lighting whenever and wherever possible. 
Red lights preferred over white
Layout of facility (i.e. avoid “stacking”) may �help reduce impacts
Technological solutions under development:
Radar activated lighting 
Automated intensity reduction based on meteorological conditions






Future Directions/Needs

» GOMR Oil and Gas Individual sale EIS’s in progress (CPA 235, WPA
246, 241, and 226) ... potential new studies needs.

» Atlantic G&G EIS Adaptive Management plan implementation —
studies related to efficiency measures, mitigations measures, etc.

» GOM G&G EIS - In Early Stages; Alternative Development; Sound-

Exposure Modeling Needs.

»  Consultations in the GOMR are ongoing

» Atlantic Studies Needs if Exploration Proceeds

BureaBurie@ceoh Gcegy Hhepggment ' - : www.boem.gov
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Map 7 - Overlapping Polygon Example
Barrow, Kaktovik, and Nuigsut

This map represents Barrow, Kaktovik, and Nuigsut subsistence use areas from 1995 through
2006 for all resources.

Source: Under contract to the U.S. Department of the Interior, Minerals Management

Service, Stephen R. Braund & Associates, in coordination with the North Slope Borough
of Wildlife local tribal g and local harvesters,

selected active and knowledgeable harvesters to interview in the following communities:

Barrow: 75 harvesters in February, March, April and December 2006.
ters in 2004,

Overlapping Subsistence Use Areas

High

&
il

Other areas may have been used for resource harvesting.

Some areas shown on this map may have been used while respondents visited or lived in other communities

Arctic National Wildlife
3,920 use areas Refuge
reported by
146 respondents

National Petroleum
Reserve In Alaska
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FIGURE 6. GPS tracks for Cross Island whaling by year, 2001-2012
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Hunting Tracks, Wainwright 2010-2011

@ study community ,J March-July and September-October 2010 hunting tracks (120 tracks, 16 respondents)
,_J' April-October 2011 hunting tracks (132 tracks, 22 respondents)

Sephen R. Braund & Assocates
PO. Box 1480

Anchorsge. Alssks 55210
07) 276-8222 sba@alaska.net
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