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2.PROJECT SUMMARY

The distinctive biophysical characteristics of the Gulf of Mexico Large Marine Ecosystem (GoM LME)
make it one of the most productive marine ecosystems in the world and an important global reservoir of
biodiversity. However, this high productivity is at risk from a suite of anthropogenic threats that include
excessive fishing effort, destruction of critical coastal and marine habitats, and nutrient-enrichment
resulting in a “Dead Zone” of over 18,000 km? that forms every year — one of the largest hypoxic zones of
water in the world. Additionally, the LME is the focus of extensive oil and gas production as well as a
rapidly increasing tourism industry.

Many stocks in the Gulf of Mexico are over fished, or are at (or close to) their maximum yield. Intensive
fishing, the primary force driving biomass changes in the GoM LME, is compounded by two other
significant factors. Habitat modification, including loss of critical habitats and connectivity, resulting
from poorly planned growth in coastal and urban areas along the GoM, coast translates into a trend of
urban growth at the expense estuaries, marshes, seagrasses, coral reefs, mangroves and other vital
ecotones. According to data from the FAO, in the last 30 years Mexico has lost more than half of its
mangrove coverage on both coasts. Depletion and impacts on fish stocks affects both countries given that
many stocks are shared, migratory, or connected via egg or larval transport. Loss of habitats impacts on
the life cycles of over 90% of GoM coastal and marine species, as does the increasing pollutant and
nutrient loads. Economic activities in the GoM are significant for both countries, with 85 % of Mexico’s
oil extraction originating in the region as well as 72 % of the U.S. offshore petroleum production.

These growing anthropogenic threats evidence tight interdependencies in terms of causes and effects, and
an LME-wide, ecosystem-based management approach is required to effectively mitigate them in the
long-term. However, existing management approaches are not consistent with an ecosystem-based
perspective and there are currently no agreed bi-national programmes for managing the GoM resources
taking into account ecosystem-based requirements. Furthermore, the two countries have institutional
frameworks for coastal and marine resources protection, but no effective regional inter-sectoral project
coordination mechanism currently exists. In the absence of GEF intervention, fragmented efforts with a
national and an often sectoral focus will continue to be the norm.

The proposed GEF alternative will, through a TDA-SAP process, remove identified constraints and
barriers, develop common mechanisms and tools, and promote reforms and investments, to set the bases
for application of the ecosystem approach in the management of the GoM LME. This will be
complemented by discrete capacity-building activities and pilot projects in three critical aspects of the
ecosystem approach: productivity, conservation and adaptive management, and robust monitoring and
evaluation frameworks, as well as cross-sectoral engagement. The transition towards the ecosystem-based
management of the GoM LME will depend on a greater convergence of policy tools including long-term
joint programs and actions, a clearer distribution of competencies at all three levels of government, and a
robust monitoring and evaluation program. This will require a truly regional GoM initiative supported
through a combination of GEF financing and co-financing including a reoriented baseline.

Within this integrated approach, the project will address specific IW Priorities, in particular reduction of
nutrient over-enrichment from land-based pollution that creates anoxic “dead” zones in coastal waters,
and restoration and maintenance of costal and marine fish stocks and associated biological diversity,
complemented by efforts to address degradation of coastal resources and processes. In particular, the
“dead zone” that forms every year in the Gulf of Mexico in critical areas for commercial and recreational
fisheries will require cross-sectoral, integrated suites of measures and reforms to address this issue as
detailed in the IW Strategy. The project will also develop mechanisms and undertake reforms for



maintaining fisheries resources to within safe biological limits, and encourage the sustainable use of all
exploited living marine resources in the GOM LME. As an OP9 initiative, it emphasizes the multi-focal
connections that characterize the system. The project seeks to create a co-operative framework, together
with the necessary capacities, thereby enabling Mexico and the U.S. to address both imminent threats to
the water body and develop joint ecosystem-based management approaches

The long-term development/environmental goal of the project is the enhanced sustainable development of
the Gulf of Mexico LME through ecosystem-based management approaches. The project objective is: to
set the foundations for LME-wide ecosystem-based management approaches to rehabilitate marine and
coastal ecosystems, recover depleted fish stocks, and reduce nutrient overloading.
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1.0 Project Descriptions: BACKGROUND AND CONTEXT

1.1 Introduction

The Gulf of Mexico is a deep marginal sea located at the southeastern corner of North America. It is the
ninth largest body of water in the world with a surface area of 1.51 x 10° km* and a volume of 2.43 x 10°
km’® representing 0.4 % and 0.2 % of the surface area and volume of the world’s oceans, respectively.
Figure 1 shows the system boundaries for the Gulf of Mexico Large Marine Ecosystem (GoM LME).
The Gulf is connected to the Caribbean Sea through the Yucatan channel and to the North Atlantic Ocean
though the Straits of Florida. The basin is surrounded by three continental shelves: Florida, to the East;
Texas-Louisiana, to the Northwest; and Campeche and Yucatan, to the South.

The GoM LME is an important centre of marine biodiversity, marine food production as well as oil and
gas production. The distinctive bathymetry, hydrography, productivity and trophodynamics combine to
make it a highly productive system with a mean annual productivity of 300g C/m*/yr.

. e T
T e

Figure 1: Geographical boundaries of the Gulf of Mexico LME

The Gulf is bordered by five states of the United States of America (USA) to the north (Florida, Alabama,
Mississippi, Louisiana, and Texas), six Mexican states to the south and west (Tamaulipas, Veracruz,
Tabasco, Campeche, Yucatan and Quintana Roo), and the island of Cuba to the southeast. The Gulf is
connected to the Caribbean Sea through the Yucatan channel and to the North Atlantic Ocean though the
Straits of Florida. The basin is surrounded by three continental shelves: Florida, to the East; Texas-
Louisiana, to the Northwest; and Campeche and Yucatan, to the South. The easternmost boundary is the
western edge of the Loop Current, which overlaps with the EEZ of Cuba.

Drainage into the Gulf of Mexico is extensive and includes 20 major river systems covering over 3.8
million km” of the continental USA. Annual freshwater inflow to the Gulf is approximately 10.6 x 10'' m’
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per year and 85 % of this flow comes from the USA, with 64 % originating from the Mississippi River
alone. Additional freshwater inputs originate from the Grijalva-Usumacinta river system (which
represents approximately 35 % of Mexico's total freshwater runoff) and the Yucatan Peninsula in Mexico,
and Cuba.

The Gulf of Mexico exhibits great habitat complexity that supports a very high level of biological
diversity due to the presence of cosmopolitan and endemic species. Both marine and estuarine ecosystems
are considered as reserves of high micro- and macro-biologic diversity. Some communities, including
mangroves, coral reefs and marine grasses, possess high species richness.

This high biodiversity is by no means a product of chance. The Gulf of Mexico lies between two major
biogeographic areas, the Neartic and the Neotropical. Added to this, the topographic landscape of the Gulf
is represented by almost all kinds of geomorphological features, producing a great number of habitats. In
this respect, the GoM’s eco-regions, terrestrial and marine, are among the most diverse in the world.
Consequently a recent inventory of the coastal and oceanic area has listed 20,796 species, 340 of which
are endemic’.

Although the littoral countries of the Gulf of Mexico all share its natural heritage, the Gulf of Mexico
faces serious environmental problems, many of which are transboundary in nature. Therefore, although
these countries have very different economic and political conditions that complicate environmental
management and natural resource protection, all have become increasingly aware of threats to, and issues
associated with, the management of the GoM LME. These include:

— Increasing harmful algal blooms, oxygen depletion events, oil spills, vessel groundings on delicate
coral reefs, coastal subsidence due to hydrocarbon extraction, ongoing petrogenic energy exploration,
and production both offshore and in coastal areas with its attendant pollution risks that threaten
coastal and marine biodiversity and contribute to the need for Marine Protected Areas;

— Serious degradation of coastal areas adjacent to urban centers of the region as a result of pollution
(quite possibly including persistent toxic substances), habitat loss and unsustainable exploitation of
marine and coastal natural resources;

— Unsustainable use of marine biomass and species by both artisanal and industrial fisheries in the
absence of an agreed long-term regional strategy for the sustainability of economic yields;

— High vulnerability to storm events and fluctuating climate conditions which may pose serious
problems requiring different management practices in the LME’s coastal and marine areas;

— Climate change in relation to the Loop Current and the advection of nutrients and transport of
Mississippi Drainage Basin effluents is also likely to threaten the GoM. The basin is highly
vulnerable to storm events and their predicted increase could pose serious problems to management
of the coastal and marine areas; and

— An increase in the frequency of marked environmental changes in the ecosystem manifesting
themselves through fluctuations in abundance and distribution of fish, birds and mammals.

THREATS, ROOT CAUSES AND BARRIERS ANALYSIS

Approximately 55 million people live in the coastal states of the GoM, 40 million in the USA and 15
million in Mexico. The Gulf of Mexico LME is a major asset to these countries, in terms of fisheries,
tourism, agriculture, oil, infrastructure, trade and shipping. Commercial fishing and seafood processing
are a vital component of the LME’s economy, with the most important species being brown, white and

! Mexican National Commission for the Knowledge and Use of the Biodiversity (CONABIO), Biodiversity National
System of Information (SNIB), (NOM-ECOL-059/2001)
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pink shrimp, menhaden, red snapper, tuna species, and red grouper. The infrastructure for oil and gas
production in the Gulf of Mexico (including oil refineries, petrochemical and gas processing plants, liquid
natural gas processing facilities, supply and service bases for offshore oil and gas production, platform
construction yards and pipeline yards) is concentrated in the coastal regions of both the USA and Mexico.
The Gulf of Mexico LME contains major shipping lanes, and the volume and value of shipping and port
activities has increased in the region.

The preliminary Gulf of Mexico LME Transboundary Diagnostic Analysis (TDA), formulated by Mexico
and the USA during the PDF-B phase, has analyzed the various transboundary environmental problems,
major root causes, transboundary impacts and consequences (please refer to Appendix A for the full
document). The TDA identified 5 key priority transboundary problems out of a candidate list of 24 based
on the LME approach. These included both transboundary environmental problems and transboundary
socio-economic and governance issues. These are presented in the Table below.

Priority Transboundary Problems for the Gulf of Mexico LME and their associated LME Modules

LME Module Priority Transboundary Problem

(1) Productivity

(i) Pollution & Eutrophication and HABs

Ecosystem Health

(i1) Pollution & Habitat modification (wetland loss, connectivity, loss of
Ecosystem Health resilience)

(ii1) Fish and Fisheries Overfishing of (shared, migratory, connected) stocks

(iv) and (v) No single TB problem was identified, but the absence of
Socioeconomics & a regional overarching framework that provides for
Governance structured and integrated cooperation and coordination on

the basis of ecosystem-based management approaches
limits integrated responses to the above issues

These threats are cause for concern. A few are already being addressed jointly between the GoM LME
states. Others are growing in importance with demographic change and increased coastal zone activity in
the stakeholder countries. These transboundary threats to ecosystem health are caused by human activities
and natural variations that are part of the ecosystems, and some threats could be mitigated through
efficient early warning systems. In order to address them it is important to move from single species to
ecosystem-based management assessments and approaches, informed by an adequate assessment of the
value of environmental goods and services.

Several actions that need to be addressed were identified during the preparatory phase of the GoM LME.
These included inter alia: weak monitoring and assessment; poor transboundary fisheries stock
management; a lack of transboundary pollution reduction and control; depletion of coastal resources;
heightened risks and vulnerability to climate changes; lack of property rights and resource allocation;
underestimation of the complexity of coastal ecosystems; absence of legal frameworks and policies
devoted specifically to coastal problems; promotion of intersectoral approaches; and weak coordination
and conflict resolution mechanisms.

In order to develop a Strategic Action Programme (SAP) fully congruent with GEF approaches, the
proposed project aims to develop a SAP and NAPs that address the key transboundary environmental
problems in the GoM, by addressing the underlying socio-economic and governance failures or ‘root
causes’. The three transboundary environmental problems identified in the preliminary TDA were: (1)
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Pollution including eutrophication and harmful algal blooms (HABs); (2) Habitat modification (wetland
loss, connectivity, loss of resilience); and (3) Overfishing of shared, migratory and connected fish stocks.
A key natural driver of these problems was considered to be climate change and system variability. Each
transboundary problem is described in more detail below.

Pollution including eutrophication and HABs

Eutrophication and harmful algal blooms: Along the US coast of the GoM LME, coastal eutrophication
is growing. This has resulted in an increase in the frequency and extent of harmful algal blooms and
oxygen depletion events affecting fish and invertebrates.

In the Mexican portion of the Gulf, practically all the coastal populations discharge their domestic waste
into the rivers, estuaries, coastal lagoons and the sea without any treatment. Consequently the coastal
lagoons of the Gulf of Mexico are highly stressed. In addition, the Gulf of Mexico also suffers from
eutrophication, particularly in bays, estuaries and coastal lagoons, as a result of direct discharges from the
increasing coastal population and nutrient inputs from agricultural runoff. This has resulted in the
presence of a large seasonal “dead zone” at the mouth of the Mississippi river, and the increasing
frequency of red and brown tides along the coast of the Gulf of Mexico.

The Dead Zone is largely caused by excess nitrogen and phosphorus entering the Gulf from the
Mississippi River. These nutrients result in huge algae and phytoplankton blooms. As the blooms die,
they drop to the ocean floor and decompose. The stratification of the ocean water that occurs during the
summer in the Gulf prevents the deepest water from becoming re-oxygenated. As a direct result, oxygen
levels fall below 2 mg/l, a level at which most marine life, including all commercial fish, crab and shrimp
species, cannot survive. In the last 5 years hypoxic events have affected an area of 14,128 km?® off the
coast of the state of Louisiana alone. The Dead Zone is now one of the largest hypoxic zones of water in
the world. Research has indicated that the excess nutrients (nitrogen and phosphorus) result from human
activities in the upstream Mississippi River watershed. The principal areas contributing nutrients to the
Mississippi River, and ultimately to the Gulf, are streams draining the Corn Belt states, particularly lowa,
linois, Indiana, Ohio, and southern Minnesota. The average concentration of nitrate-nitrogen in the main
stem of the Mississippi River has doubled since 1950. Commercial fertilizer is the single largest
contributor. Others include animal wastes from intensive livestock rearing plants (pigs and cattle),
municipal and domestic waste, and atmospheric deposition. In addition to the Mississippi Dead Zone,
there is potential for development of another dead zone off the large Grijalva-Usumacinta River system in
the southern Gulf of Mexico as population and land use pressures increase in the drainage area.

Oil Pollution: The oil industry is the single most important economic sector in Mexico. Oil extraction is
particularly important in the states of Tabasco and Campeche, the reserves of which are considered to be
amongst the most important in the Western Hemisphere. Approximately 85 % of the oil extraction (an
average of 1.5 million barrels of crude oil per day) and 90 % of the natural gas production of Mexico
originates in the Gulf and its coastal plain®. As of 2005, Mexico was the world’s sixth-largest oil
producer, its ninth largest oil exporter, and oil and gas revenues provided about one-third of all Mexican
Government revenue. The Gulf also produces 72 % of the U.S. offshore petroleum production®. Current
production is approximately eight million barrels per day, well below the peak production of 11.5 million
barrels per day in the early 1970's. Waste from both ships and oil rigs, which punctuate the continental
shelf of both the United States and Mexico, contributed to the Gulf being labeled the “dumping ground

2 Sanchez-Gil, P., Yanez-Arancibia, A., Ramirez-Gordillo. J., Day, J.W., Templet, P.H., 2004, Ocean and Coastal
Management 47(2004) 581-596.
3 Preparing for a Changing Climate: Gulf Coast Region, 2003, Gulf Coast Climate Change Assessment Council
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for a hemisphere's trash.”

Oil extraction and transport are of great concern for ecosystem health in the Gulf of Mexico. In Mexico in
particular there is an ongoing debate about the effect of the oil industry on fisheries, particularly the pink
shrimp fishery, which has had a drastic reduction in catch in recent years. Environmental effects of oil
extraction have been documented for the southern Gulf of Mexico* but transboundary effects are less well
studied. However, the Ixtoc-I oil-well spill in Mexican waters in 1979 reached the US coast in Texas.

Trace metals and organic pollution: Contamination from trace metals (including mercury levels in fish),
persistent organic compounds (pesticides, PCBs and PAHs) from urban areas, industry and agriculture,
and mercury levels in fish and human health concerns are also potentially significant and have human
health consequences. For example, the presence of metals and persistent organic compounds and
hydrocarbons has been detected in the silts of the main coastal lagoon systems.

Groundwater quality issues: There is an increasing risk of overexploitation of already scarce water
resources, given that coastal ecosystems of the Yucatan Peninsula are hydrologically controlled by the
discharges of subterranean water and coastal-oceanic interactions. There is evidence that anthropogenic
activities including urbanization, agriculture, industry and aquaculture are all resulting in water quality
deterioration’. Consequently, the upper layer of the aquifer is severely contaminated. The risk to the
coastal zone in the Yucatan Peninsula from human activities is increased because the underlying rocks are
fractured by weathering, which results in rapid water flow through the aquifer. The consequence of this is
that there is little time for microbial or other processes to depurate contamination. This region has been
selected for a pilot project for the Global Program of Action (Regional Plan of Action for the Yucatan
Peninsula RPA-YUCATAN), and close cooperation with the Gulf of Mexico project is foreseen.

Habitat modification (wetland loss, connectivity, loss of resilience)

Poorly planned growth in coastal and urban areas along the Gulf of Mexico coast has resulted in a trend
of urban growth at the expense of critical habitats, a trend that needs to be halted and reversed to restore
degraded estuaries, marshes, seagrasses, coral reefs, mangroves and other vital ecotones supporting
natural ecosystem services vital to ecosystem health.

Infrastructure development, especially for the tourism industry, which often represents an economic boost
for the local economy through the provision of jobs and services®, is increasingly displacing critical
habitats such as mangroves and sea grass beds, sand dunes, and coastal wetlands. This also generates both
functional and structural changes in coastal ecosystems that can seriously impair their function as nursery
grounds for many species, including commercially important ones, and also increase their vulnerability to
extreme climatic events, such as storms or hurricanes. Among the main problems of concern are: the loss
of habitats in intertidal areas, loss of dunes or cliffs due to deforestation, climate change effects including
sea level rise and subsidence from oil extraction; changes of land use as a result of urban, port, mineral
extraction and tourist developments; the disappearance or decrease of wetlands (swamps, mangrove, and

* Caso M, Pisanty I y Ezcurra E (Compiladores). 2004. Environmental Diagnostic of the Gulf of Mexico.
SEMARNAT, INE, Instituto de Ecologia, Harte Research Institute for Gulf of Mexico Studies.
> Regional Action Program for the Yucatan Peninsula, SEMARNAT, 2006

For example there are over 1,794 hotels with 71,254 rooms (22 % of the national total) in the coastal resorts of
Mexico. In the US, it is estimated that the Gulf of Mexico supports a tourist industry worth over $20 billion
annually. In 2001, more than three million marine recreational participants took more than 22.8 million trips and
caught a total of 163 million fish in an area that provides a breeding ground for about 75% of the migratory
waterfowl traversing the United States.
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“petenes”) due to changes in land use or by sedimentation as a result of alterations of the watershed.

Of further concern to habitat modification and pollution are marine transport and port activities. The Gulf
of Mexico is one of the world's most concentrated ocean shipping areas. More than 75 % of Mexico's
shipping and cruise traffic currently moves through the Gulf ports. Seven of the United States top 10 ports
and two of the world’s top seven ports (as measured by tonnage or cargo value) are located in the Gulf of
Mexico.

While habitat degradation is currently more severe in developing countries, some of the most extensive
habitat modification has previously occurred in developed countries. The Midwestern US states have
drained the equivalent of 14.1 million ha of wetlands in the Mississippi River Basin over the past 200
years. Furthermore, from 1990 to 2000, the Gulf Coast region of the US experienced a loss of over 3,100
ha of estuarine wetlands with a projected long-term average decadal coastal wetlands loss rate of 2.5%.

The Gulf of Mexico provides critical feeding, spawning, and nursery habitats for a rich assemblage of
fish, wildlife, and plant species. Gulf wetlands provide essential habitat for shorebirds, colonial nesting
birds, and migratory waterfowl. The Gulf is also home to an incredible array of indigenous flora and
fauna, including endangered species such as sea turtles, the Gulf sturgeon, the Perdido Key beach mouse,
the manatee, the white-topped pitcher plant, and the red-cockaded woodpecker. Gulf Coast estuaries
support submerged aquatic vegetation communities that stabilize shorelines from erosion, reduce non-
point source loadings, improve water clarity, and provide wildlife habitat. Estuaries in the Gulf of Mexico
are among the most productive natural systems, producing more food per hectare than highly productive
farmland.

Two noteworthy habitats that are at particular risk are the seagrass and mangrove ecosystems. These are
widely recognized as some of the most productive benthic habitats in estuarine, coastal and nearshore
waters of the Gulf of Mexico. Seagrass meadows provide food for wintering waterfowl and important
spawning and foraging habitat for several species of commercially important finfish and shellfish.
Physical structure provided by seagrasses affords juveniles refuge from predation and allows for
attachment of epiphytes and benthic organisms. Seagrass communities also support several endangered
and threatened species, including some sea turtles and manatees. Changes in seagrass distribution can
reflect the health of a water body, and losses of seagrasses may signal water-quality problems in coastal
waters. Losses of seagrasses in the northern Gulf of Mexico over the last five decades have been
extensive -from 20% to 100% for most estuaries, with only a few areas experiencing natural increases or
showing signs of restoration and recovery. The coverage of mangrove forests on the coasts of Mexico has
been affected considerably in recent decades. According to data from the FAO, in the last 30 years
Mexico has lost more than half of its mangrove coverage on both coasts. Mexican figures provided by
SEMARNAT, indicate that the annual rate of loss of mangroves in the Gulf of Mexico and Caribbean
region is 2.8%. Considering these rates and trends, by the year 2025 50% of actual calculated surface
could be lost’. In the US, mangrove forests are concentrated in Florida where they are generally protected,
although there was much habitat conversion in past decades and current human development landward of
mangroves is now a threat.

Overfishing of shared, migratory and connected fish stocks

The commercial fishing industry represents an important economic resource for the countries of the Gulf
of Mexico LME. In Mexico, 45% of shrimp catch, 90% of oysters, and 50% of domestic fish are
harvested from the Gulf. The commercial fishery harvest from the Gulf of Mexico represents almost 22%
of the national total landings in Mexico and 20% of the US total (with an estimated annual value of more

7 Environmental Management in Mexico, SEMARNAT 2006
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than $1 billion).

Many stocks in the Gulf of Mexico are over fished, or are at (or close to) their maximum yield. Capture
yields of the majority of key fisheries resources have also shown a marked decrease over time.
Consequently, between 1999 and 2003, fishery production decreased by 12 % in Mexico. Furthermore US
commercial catches in the Gulf of Mexico, which were valued at $2 billion in 1994, had reduced to about
$1 billion by 2003 (landings remained relatively stable, but ex-vessel prices declined dramatically).

In US coastal waters, the most valuable species in the Gulf of Mexico are brown shrimp (Penaeus
aztecus), white shrimp (Penaeus setiferus), pink shrimp (Penaeus duorarum), oysters (Crassostrea
virginica), menhaden (Brevoortia patronus), and blue crab (Callinectes sapidus). The fish stocks are
impacted by excessive recreational and commercial fishing pressure, and several fisheries have reached
their harvesting limits or are overfished. While overfishing is considered the primary cause of the sharp
decline observed in the shrimp catch in Mexico, pollution and freshwater runoff during heavy rainfall
years have stressed shrimp development and contributed to a decline in the harvest. In Mexican coastal
waters, most fisheries resources are under management schemes, with the most impacted fisheries being
pink and white shrimp, red snapper (Lutjanus campechanus), and red grouper (Epinephelus morio).
Consequently, in the Campeche area, declines in pink shrimp have resulted in fisheries focusing on other,
less valuable species, such as finfish and octopus. Commercial catches in the USA portion of the Gulf of
Mexico LME were valued at $2 billion in 1994 were down to about $1 billion in 2003 (Figure 2).

The primary causes of overfishing include an overcapitalized fishing industry and a lack of enforcement
of policies and regulations. The depletion of fish stocks and lack of sustainable yields from fisheries in
Mexico and the United States are problems requiring immediate remedial action. This is particularly
important for stocks shared between two or more countries, or stocks that are migratory or connected via
egg or larval transport.

Intensive fishing is the primary force driving biomass changes in the Gulf of Mexico LME. However, this
change is aggravated by two other significant factors. Firstly, over 90% of Gulf Coast commercial and
recreational species spend some part of their life cycle in estuarine wetlands, which are currently heavily
stressed by human activities (see Section above). Secondly, whilst overfishing is considered the primary
cause of the sharp decline observed in the shrimp catch, pollution and freshwater runoff during heavy
rainfall years have stressed shrimp development and contributed to a decline in the harvest.
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Climate change and system variability

Demands on coastal and marine resources in the GoM are rapidly increasing, and as coastal areas
develop, the vulnerability of human settlements to hurricanes, storm surges, and flooding events also
increases. The GoM LME is an important distributor of heat, and this heat distribution is strongly
influenced by changes in global climate. Sea-level rise is projected to accelerate, with dramatic impacts in
those regions where subsidence and erosion problems already exist. Climate change may also affect the
frequency and intensity of extreme events such as hurricanes.

Scientific investigations indicates that Mexico has a remarkable vulnerability to changes that are likely to
occur during the present century, including risks related to natural disasters such as hurricanes, cyclones,
and storms, and to issues critical to sustainable development including public health, food productivity,
energy security, water availability, ecosystem integrity and their capacity to provide services and goods,
as well as security for human settlements and large manmade infrastructures. The Mexican littoral states
in the Gulf of Mexico are the most likely to be directly impacted by climate change as a result of sea level
rise. Climate change could compromise most of the environmental goods and services provided by natural
ecosystems and may result in significant risks for human beings. The impacts of Katrina on New Orleans
are a sobering reminder of this. In addition there will be a higher risk of forest fires, desertification,
carbon release to the atmosphere and biodiversity loss, particularly species with limited capacity to
migrate. There is also likely to be a reduction of appropriate zones to produce primarily food production
and modifications to agriculture, cattle, forestry, and fisheries production.

The elevation of sea level and modification of coastal ecosystems such as mangroves and wetlands, will
also bring changes to the distribution and availability of fisheries resources, especially those most
sensitive to temperature variations and those associated with oceanic currents. The intensity of hurricanes,
storms and other oscillatory phenomena are also likely to increase in number and force, and in this
context the Gulf of Mexico is expected to be affected.

INSTITUTIONAL, SECTORAL AND POLICY CONTEXT

Long-term planning for the LME should be based on the identification of emerging environmental issues
and problems, as well as the identification of critical areas for the long-term economic, social and
environmental sustainability of the Gulf. Science must be applied to determine the unknowns and to
define the management parameters for the LME, as well as common goals that will contribute to the
coherence and effectiveness of policies and strategies. Policy and institutional frameworks need to be
strengthened in order to provide the requisite enabling environment for new management approaches.

Bi-national and Regional Institutional Arrangements and Legal Considerations

Although bi-national frameworks for cooperation exist at various levels, ranging from NAFTA to
technical cooperation agreements, there is no overarching framework that provides for structured and
integrated cooperation and coordination on the basis of ecosystem-based management approaches.
Additionally, both countries have an array of policies and strategies relevant to the sustainable
management of the Gulf of Mexico resources, but these are not harmonized. Therefore one of the
principal objectives of the GoM LME project is to harmonize these policies into a coherent mosaic that
will support ecosystem based management and the recovery of depleted fish stocks, the reduction of
coastal pollution and the restoration of damaged habitats. The transition towards the ecosystem-based
management of the GoM LME will depend on a greater convergence of policy tools including long-term,
joint programs and actions, a clearer distribution of competencies at all three levels of government in each
country, and a robust monitoring and evaluation program.
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Both countries have signed a suite of multilateral international laws, treaties and agreements. In addition
to that, there are important bi-national cooperation agreements upon which this project will build:

e United States-Mexico Fisheries Cooperation Program (MEXUS-Gulf)

e US-Mexican bilateral fisheries talks

e Memorandum of Understanding between the Agriculture Department of the United States
and SEMARNAT.

e Joint contingency plan between Mexico and the United States regarding pollution of the
environment by discharges of hydrocarbons or other hazardous materials.

e Agreements within the Commission for Environmental Cooperation of the North American
Free Trade Agreement (NAFTA)

e Treaty on Maritime Boundaries between the United States of Mexico and the United States
of America (Caribbean Sea and Pacific Ocean) 4 May 1978

e Agreement between the Government of the United States of America and the Government
of the United States of Mexico on maritime search and rescue

e Treaty between the Government of the United States of America and the Government of
the United States of Mexico on the Delimitation of the Continental Shelf in the Western
Gulf of Mexico beyond 200 Nautical Miles, 9 June 2000.

Also noteworthy is the Gulf of Mexico Alliance, the a result of a shared vision for a healthy and resilient
Gulf of Mexico coast, in which the Gulf states of Alabama, Florida, Louisiana, Mississippi, and Texas,
supported by thirteen federal agencies, participate. In 2004, the Alliance developed the Governors' Action
Plan for Healthy and Resilient Coasts, which was released at the State of the Gulf of Mexico Summit on
March 28, 2006. The five U.S. Gulf States are working through the Gulf of Mexico States Accord to
facilitate involvement of the six Mexican states in the Alliance. The Accord of the States of the Gulf of
Mexico was signed in the city of Campeche, Mexico on May 13, 1995 by the representatives of the eleven
states of the United States and Mexico that share the Gulf of Mexico region. The Accord brings together
public officials, entrepreneurs, investors, scientists and educators from the eleven states in a collaborative
effort aimed at enhancing the welfare and the quality of life of the citizens of their respective
communities, and, as a result, benefiting the Gulf of Mexico region as a whole. It is hoped that the
Alliance will work to become a model for regional and international collaboration.

The policy framework for the GoM LME for both countries shares some similarities stemming from the
fact that both are federal states, although the range of institutions with relevant mandates varies. Both
Mexico and the US have national policies for ocean governance applied through a number of different
instruments. In Mexico, actors include state and municipal governments, State Secretaries for the
Environment, Tourism and Agriculture, legislative commissions, municipal committees, watershed and
coastal councils, fisheries commissions, research centers, protected areas management units and land-
management plans. In the US, direct policy actors in the GoM include Federal agencies (including
Departments of Commerce and Interior and the Environmental Protection Agency), State governments
and multi-state consortia (including the Gulf of Mexico Fishery Management Council and the Gulf States
Marine Fisheries Commission), and instruments and exercises such as the Southeast Data Assessment and
Review and the Coastal Condition Report.
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Policy and Institutional Context in Mexico

Mexico’s environmental policy is committed to sustainable development as embodied in the Physical
Land Use Planning (LUP) and the General Law of Ecological Equilibrium and Environmental Protection
(Ley General del Equilibrio Ecologico y Proteccion al Ambiente). The LUP is an environmental policy
and planning instrument with the objective of promoting the preservation and sustainable use of natural
resources while protecting the natural environment. These and a number of other policies and instruments
provide the framework for the sustainable use, management, and protection of both terrestrial and marine
areas and their natural resources.

Of particular importance is the National Environmental Policy for the Sustainable Development of
Oceans and Coasts (NEPSDOC), which establishes public policy guidelines and strategies in an effort to
reinforce integrated management of the coastal zone through structural reform, effective inter-institutional
coordination, and wide ranging public participation. This policy represents a mainstreaming of effort
between SEMARNAT and other secretariats and federal institutions responsible for the different national
economic sectors. This requires joint participation and responsibility from the authorities of the three
levels of government, as well as from all the social sectors directly involved in the use and appropriation
of the coastal zone and its resources. These efforts also seek to guarantee effective access to justice on
environmental matters; apply integrated management approaches to watersheds and coasts; recognize the
economic and social value of natural resources and environmental services; and provide a framework for
economic development and improved quality of life for the inhabitants based on a better knowledge of the
oceans and coasts.

The National Strategy for Ecological Use Planning of Oceans and Coasts of 2007 sets out the Federal
Government’s goals towards oceans and coasts. It provides the overall strategic framework for the
conservation of oceans and coasts and includes guidelines to strengthen public policies to ensure efficient
management of coastal and marine natural resources based on ecosystem management approach,
including scientific knowledge and broad public participation. Thus, it strives to reach consensus among
sectors and governmental levels, to generate regional strategies, execute local actions and enhance
regional and local capacities as well as to reach consensus in transboundary shared marine ecosystems.

The National Strategy is setting in place key tools to further enhance the effectiveness and reach of these
new policy regimes. A major development is the creation of the permanent Inter-ministerial Commission
for the Integrated Management of Oceans and Coasts (CIMIOC). This approach represents a paradigm
shift from a short-term, sectoral perspective to a long-term integrated management regime that recognizes
the interconnections between biological systems and economic and social systems. The CIMIOC will
generate a framework that will ensure close coordination and communication between the different
economic sectors and spheres of government, in order to develop integrated management actions based on
the ecosystem approach. The CIMIOC will guide the design, development and maintenance of a system
of decisions and actions at different government levels, based on a continuous planning process with the
participation of the population and economic agents with interests in coastal and marine resources.

Coastal and ocean management at the regional and sub-regional and local levels is evolving in Mexico.
For instance, the Agreement for the Coordination of the Regional Marine Ecological Zoning Plan for the
Gulf of Mexico and Caribbean Sea brings together federal and local governments to improve coastal zone
management in this region. The Agreement was signed by the six Gulf States (Tamaulipas, Veracruz,
Tabasco, Campeche, Yucatan, and Quintana Roo) and 11 federal entities and this process has formally
installed its Executive and Technical Steering Committee where government and society at large is
widely participating.
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The current environmental policy framework includes domestic legislation (laws, regulations, norms, and
codes), international treaties and agreements, and bilateral cooperation agreements. Responsibility for the
management of coastal areas and the ocean lies with federal, state, and municipal agencies. SEMARNAT
is the principal government agency responsible for the environment, and is constituted by five
decentralized entities: the National Water Commission (CONAGUA), the National Commission for
Protected Areas (CONANP), the Mexican Institute of Water Technology (IMTA), the General Federal
Attorney Agency for Environmental Protection (PROFEPA), and the National Institute of Ecology (INE).
Other federal agencies with responsibility for the environment (including coastal and marine areas and
natural living resources) include the Secretary of Agriculture, Livestock Production, Rural Development,
Fisheries and Food (SAGARPA).

At present, the federal agency responsible for fisheries management, monitoring, and enforcement is the
National Commission of Aquaculture and Fisheries. The highest ranking and more specific instrument of
Mexican fisheries legislation is the Federal Fisheries Law, the objective of which is to promote the
conservation, preservation and rational use of fisheries resources and establish the basis for their adequate
development and management. Stemming from this general law is the Fisheries Regulation, prepared by
the Executive on the basis of the general guidelines given in Federal Law. A recently implemented
instrument in Mexican fisheries management is the National Fisheries Chart elaborated by the National
Fisheries Institute and published as an Official Decree in 2000. This chart, which can be updated
regularly, defines levels of fishing effort applicable to species and groups of species in specific areas and
provides guidelines, strategies, and provisions for conservation, protection, restoration, and management
of aquatic resources that could affect their habitats. There are also specific policies and programs for the
protection of specific resources, for example, those relating to marine mammals, tunas and dolphins, and
marine turtles. Also of relevance to coastal and marine living resources are the Law of National Waters
and its Regulation and the establishment of marine protected areas.

Policy and Institutional Context in the United States

Within Federal waters, the U.S. has sovereign rights for the purpose of exploring, exploiting, conserving,
and managing the living and nonliving natural resources of the seabed and subsoil and the surface and
subsurface of the waters. The Federal government also has jurisdiction over the establishment and use of
artificial structures, islands, and installations that have economic purposes, and the protection and
preservation of the ocean environment. Associated with these authorities is the Federal government’s
responsibility to ensure that ocean activities are managed for the benefit of the public. Activities towards
these ends are closely coordinated with individual State governments.

The management of offshore activities by Federal agencies is a mixed picture. A variety of agencies are
involved, the main ones being the Departments of Commerce (which encompasses NOAA), Defense,
Interior, and Transportation, the Environmental Protection Agency (EPA), and the Marine Mammal
Commission. Some activities, such as fishing (under NOAA) or offshore oil and gas development (under
Interior), are governed according to well-developed regulatory regimes established in accordance with
specific legislative mandates while others, such as marine bioprospecting, are essentially unmanaged in
federal waters. Other new and emerging ocean uses, such as offshore aquaculture or wind energy, are
subject to regulation by a number of authorities executing varying responsibilities, but are not managed
by any comprehensive federal law. There are efforts underway to develop a coordinated offshore
management regime, as recommended by the US Commission on Ocean Policy. Established in 2004 the
Commission presented its final report “An Ocean Blueprint for the 21st Century”. The report contained
212 recommendations aimed at realizing a far-reaching and comprehensive ocean policy, and emphasized
the role of ecosystem-based management in the attainment of that goal. In response, the President
established a permanent Committee on Ocean Policy with a subsequent Ocean Action Plan designed to
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implement the Commission’s recommendations. The Committee consists of the Secretaries of 11 cabinet-
level departments as well as the heads of numerous other Federal agencies to provide for coordination of
ocean-related matters “in an integrated and effective manner and to facilitate coordination and
consultation at all government levels as well as the private sector, foreign governments, and international
organizations.”

For the purposes of this project, the lead agency is NOAA, specifically the National Marine Fisheries
Service (NMFS), and the main legislative driver is the Magnuson-Stevens Fishery Conservation and
Management Act Reauthorization (MSAR) of 2007. In essence, MSAR confirmed the need for
established national standards for fishery conservation and management in U.S. waters and strengthened
the role of science in determining allowable catches for managed species. The MSAR extended eight
Regional Fishery Management Councils composed of state and federal officials and fishing industry
representatives that prepare and amend fishery management plans for certain fisheries (including
transboundary fisheries) requiring conservation and management. The MSAR also requires that fishery
management plans identify essential fish habitat and protection and conservation measures for each
managed species. In 1996, the Sustainable Fisheries Act amended the original Magnuson-Stevens Fishery
Conservation and Management Act of 1976 to require NMFS to undertake a number of science,
management, and conservation actions to prevent overfishing, rebuild overfished stocks, protect essential
fish habitat, minimize bycatch, enhance research, and improve monitoring.

There are several Federal-State cooperative initiatives to achieve these desired outcomes, including the
MSAR-extended Gulf of Mexico Fishery Management Council, the Gulf States Fisheries Management
Commission (which coordinates activities of State fishery agencies), and the newly-formed Gulf of
Mexico Alliance (a partnership of the states of Alabama, Florida, Louisiana, Mississippi and Texas, and
thirteen Federal agencies which goal is to increase regional collaboration).

Socioeconomic Considerations

The Gulf of Mexico LME is a major asset to Mexico and the U.S. in terms of fisheries, tourism,
agriculture, oil, infrastructure, trade and shipping. Commercial and recreational fishing, and seafood
processing are an important component of the LME’s economy. The infrastructure for oil and gas
production in the Gulf of Mexico (oil refineries, petrochemical and gas processing plants, supply and
service bases for offshore oil and gas production units, platform construction yards and pipeline yards) are
concentrated in the coastal US and Mexico. The Gulf of Mexico LME contains major shipping lanes, and
the volume and value of shipping has increased in the region. Port facilities contribute to important
sources of employment.

Infrastructure Development and Coastal tourism: Coastal environments are strongly affected by the
development of activities that are frequently incompatible with each other. Most of the current and
potential threats to marine biodiversity happen in the coastal area and they are directly related to human
demographic trends. Nearly 70 % of the USA population lives in coastal, or within 60 km of it; in Mexico
only around 16 % of the population lives on the coast, but the coastal population is growing much faster
than the total population at a rate of 2.8%. The rapid development of certain economic activities such as
the oil industry, energy generation, tourism, agricultural development and marine transport have resulted
in poorly planned growth in coastal and urban areas along the Gulf of Mexico coast.

Tourism is a significant sector for the U.S. and Mexican economies along the Gulf Coast. Around 40
million people visit the Gulf Coast on both countries annually. The 22% of the national hotel room
capacity in Mexico is situated in the Gulf Coast. The Gulf Coast is one of the major recreational regions
of the United States, especially for sport fishing and beach-related activities. The recreational fishing
economy alone supports an expansive network of motels and sport and bait shops, as well as boat
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building, boat charters and gear manufacturing; the total economic impact is estimated at USD 17 billion
annually.

Marine Transport and Ports: The Gulf of Mexico is one of the world's most concentrated ocean shipping
areas. Cargo received and shipped through Texas ports in 1990 totaled more than 335 million tons, of
which 321 million tons was handled by thirteen major ports. More than 75 % of Mexico's shipping and
cruise traffic currently moves through the Gulf ports. This is an increase of nearly 13 % over the previous
five years. The Mississippi River system transports over 312 million tons of cargo per year between its
upper reaches in Minnesota and its lower parts into the Gulf of Mexico®. Seven of the top 10 ports in the
U.S. and two of the world’s top seven ports (as measured by tonnage or cargo value) are located in the
GoM.

Oil and gas: The infrastructure for oil and gas production in the Gulf of Mexico is the most developed in
the world and includes oil refineries, petrochemical and gas processing plants, supply and service bases
for offshore oil and gas production units, platform construction yards, pipeline yards, and other industry-
related installations. The Gulf produces 72% of the U.S. offshore petroleum production and 85% of the
Mexican crude petroleum (an average of 1.5 million barrels of crude oil per day). 90% of the natural gas
production of Mexico originates in the Gulf of Mexico and its coastal plain. In addition, the Gulf oil and
gas industry supports an enormous complement of land-based companies and facilities including chemical
production, oil field equipment dealers, cement suppliers, drilling tool and equipment suppliers, helicopter
services, caterers, and divers; platform fabrication yards and shipyards. Texas and Louisiana in the U.S.
and Veracruz, Tabasco and Campeche in Mexico are home to most of these companies and facilities.

Agriculture and forestry: Agriculture is another mainstay of the Gulf coastal region. The total value of
this sector on the U.S. Gulf Coast was nearly USD 28 billion in 1997. In addition to the strong
agricultural sector in the five US Gulf states (e.g. total tonnage of Florida’s citrus production is almost
33% higher than that of all the rest of the fruit produced in the entire United States), the agricultural
production of the corn belt states along the Mississippi River also contribute significantly to nutrient and
pollutant loads in the GoM. In Mexico, the Gulf and Caribbean region accounts for about 21% of total
Mexican national meat production, yet also contains more than 65% of Mexican coastal plain forest
reserves.

STAKEHOLDER ANALYSIS

Stakeholder involvement has been recognized as an integral part of the development phase of the GoM
LME project, and will continue to be emphasized during the implementation of this project. In this regard,
the project (Project Development Phase) commissioned a preliminary Stakeholder Assessment’, in order
to identify the key stakeholders at national, regional, and international levels; describe ongoing
initiatives/projects/programs that are relevant to the project’s objectives and outcomes; assess their roles
and responsibilities; and assess their capacity to carry out their potential roles in transboundary fisheries
governance at national and regional levels. The full Stakeholder Assessment, contained in Appendix B,
outlines the Stakeholder Involvement Plan requirements.

¥ U.S. Waterway Transportation System — Transportation Facts, USACE, December 2005

° The current Stakeholder Assessment did not have the benefit of direct consultation with stakeholders, and it is
recommended that in the full-sized project, extensive consultations with stakeholders be conducted right at the start,
in order to refine the list of key stakeholders, identify more clearly their respective roles, and develop a concrete
stakeholder engagement plan.

23



Stakeholders were organized into four broad categories: (i) Resource users; (ii) Institutions and
organizations at national level grouped according to principal functions (e.g. policy and decision-
making/management; research/academic; non-governmental organization) by country; (iii) Institutions
and organizations at regional level; and (iv) institutions and organizations at the international level.
Identification of local level stakeholders was not undertaken.

The large number and great diversity of stakeholders identified in the GoM LME, at all levels, present a
challenge for this project and for a holistic approach to the governance of the LME in general. However,
this situation also presents valuable opportunities for enriching and enhancing the project through
engaging the key stakeholders in the project, as well as for ensuring the sustainability of project outcomes
in the post-project period. A key finding of the Stakeholder Assessment was that key stakeholders in the
GoM LME project should be included as active participants or in other appropriate role in order to ensure
the effectiveness of project implementation and to improve the sense of ownership of the project.

Consequently, this project aims to have a highly participatory approach with regard to stakeholders. From
the inception of the project and throughout its life, wide consultation and extensive participatory
workshops will be encouraged. The project is designed to ensure the active participation of the following
stakeholder groups:

Respective Governments of the two participating countries, at federal, state, and local levels;
Private sector, including oil and gas, tourism, fisheries, and port industry;

GoM coastal cities;

River basin management authorities;

Local communities and populations in the respective areas;

Scientific community;

Representatives of civil society, represented by NGOs and other groups of interest (religious
groups, professional associations, syndicates, etc.); and

e Representatives of the donor community represented by the implementing agencies and other
international cooperation organizations.

Often, industry is reluctant to be involved in environmental projects because environmental improvement
is seen as contradictory and incompatible with production and economic activity. As a result, failure to
engage with this key sector can result in poor implementation of the project through the SAP and NAPs.
Therefore engagement with the private sector is considered to be a key process during the execution of
the Full Project.

This wide participation of stakeholders will ensure that they not only understand and support the SAP, but
also will ensure their commitment to its implementation. The stakeholder participation plan for the GoM
LME Program indicates how the various stakeholders will be involved and at what stages. In order to
attain sustainability, the activities are designed to address interests of large groups of stakeholders, and a
significant portion of the budget is designed for this task.

During the proposed Full Project, it will be necessary to strengthen and or create specific consultative
mechanisms for the GoM/LME such as the Consejo Consultivo Regional sobre el Desarrollo Sustentable
(Consultative Regional Council on Sustainable Development) in Mexico, and the public hearings and
public testimony sessions employed for the Gulf fisheries management councils in the US. These
mechanisms will allow decision makers to identify and define the most effective, socially inclusive and
viable alternatives to address the issues surrounding the GoM LME’s management. Full stakeholder
participation will also help to limit top-down processes of ocean governance decision-making, and will
contribute to the transition from participatory planning to participatory management.
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BASELINE ANALYSIS
National Programming Context

The Mexico and the U.S. have very different social, economic and political conditions. However, in both
countries, economic development has often taken place largely at the expense of the living marine
resources and the environment. The absence of adequate ecological and economic evaluation of habitats
and the goods and services they provide has resulted in development decisions being made on the basis of
short-term economic gains. This has been a significant barrier to implementing a more ecosystem-based
and-sustainable mode of development.

However, numerous actions are taking place at the national and regional levels to address the
environmental problems that have occurred over the last decade. Although fragmented to varying degrees,
they provide for considerable baseline information and activities. Furthermore, both the U.S. and Mexico
have national research institutes and academic institutions that have a long history of undertaking
oceanographic, fisheries, ecological and, pollution assessments in the region and care will be taken to
work with these institutions in order to make best use of their comparative advantage where appropriate.

In Mexico, the National Fisheries Institute (INP/SEMARNAP, now CONAPESCA) has laboratories in
the Gulf and recently has been able to assess the status of the main marine fisheries (Sustainability and
Responsible Fisheries, Assessment and Management). It has also moved into a more integrated
environmental and institutional arrangement. One of the products of this activity is a publication on the
federal register of the National Fisheries