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Vargas Plan: Engineering \\:t, _
for Resilience

Recovery, stabilization, and coastal development of
the Metropolitan Litoral following the landslide.
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THE CHALLENGE &

COMMITMENT: Mobilization
in the Face of Disaster

The 1999 mudslide demanded a complete
rethinking of the geomorphological interaction

between the mountain range and the Caribbean

Sea.

Our immediate mobilization, in joint effort with
the Single Area Authority (Autoridad Unica de
Area), established the critical foundation for
recovery through highly complex maritime
engineering solutions.

Technical and Human Commitmen: Beyond
rebuilding physical infrastructure, the primary
objective was guaranteeing the permanent stability
of Vargas and long-term community safety.
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MASTER PLAN: EMERGENCY TO SUSTAINABILITY

| |
Immediate Studies & Execution &
Regulation & Control | Conceptual Design | Management
|
Elaboration of standards, Development of : Deployment of field
specifications, and conceptual coastal works surveys, final coastal
technical procedures to I # - studies, along with I # | engineering designs,
direct immediate preliminary designs for technical inspection
emergency operations beach resorts, marinas, assistance, and
and ensure structural | and fishing ports across comprehensive planning
integrity. affected sectors. and control
| : management.




STRATEGIC DIAGNOSIS: DISASTER DYNAMICS

Diagnostic Matrix

|

Sediment Diagnosis of sedimentary processes occurring within La Salina
Alteration basin/pool.

|
‘ Comprehensive diagnosis of physical impacts on the coastline
outfal d th h of the T Creek
Vulnerability and the mouth of the Tacagua Cree

Surplus Material
Management

Engineering studies and projects designed to define and construct
granular material disposal zones, sourced directly from riverbed

clearance operations between the catchments of Mamo and Camurl

Grande Creeks.
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TACTICAL SUPPLY: THE ENGINE OF REMEDIATION

The feasibility of coastal remediation mega-projects relied heavily
on an flawless geological supply chain.
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Exhaustive Material Identification Strategic Quarry Selection
Updated and validated material extraction sites capable of Definitive selection of optimal quarry sites to guarantee an
withstanding the extreme hydrodynamic of marine uninterrupted supply of heavy armor stone (riprap).
structures. Essential for constructing stable breakwaters, groins, and coastal

defenses throughout the Central Littoral.



MARITIME ENGINEERING:

SHIELDING THE
ECONOMIC HEART

Focus: Port of La Guaira

The reorganization of the Port of La
Guaira was imperative to restore the
state's logistical operations.

- Development of the Master Report
on port reorganization.

Design and execution of the
comprehensive land reclamation (fills)
and breakwater plan to stabilize port
infrastructure against altered post-event
bathymetry.
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TERRITORIAL RECOVERY: GROINS & BEACHES

Camuri Chico

Maritime engineering project for comprehensive
beach improvements and training groins.

Palmar Oeste

Preliminary design for sediment retention groin and maritime
engineering project for Beaches C and D.

Punta de Mulatos y Mamo

Groin projects specifically engineered to stabilize land reclaimed
from the sea and protect recreational facilities.

Tanaguarenas

Detailed engineering design for the protective groin and breakwater structure.



RISK MANAGEMENT: FLUVIAL ENERGY

A

Protecting the new coastal profile required controlling the destructive energy of runoff coming down
the steep cordillera slopes. Stabilizing the Central Littoral required precise interventions in fluvial
arteries, transforming erratic channels into controlled discharge systems to permanently mitigate

future debris flow risks.




Base Canalization Projects

Curucuti River: Training groins
engineering project.

Tacagua Creek: Training groins
engineering project.

Cerro Grande River: Outfall rock-
armored channel design (2003).

Vargas Plan 2005
(Risk Management)

Guanape River: Construction of

protective riprap breakwater & discharge
groins.

Mass Outfall Discharge Systems:
Construction of discharge groins at
critical outfalls: Camuri Grande, Mamo,
Cerro Grande, and Osorio Rivers.




TECHNICAL PRECISION: RADIOGRAPHY

No coastal or fluvial stabilization project
of this magnitude is feasible without an

absolute mathematical understanding of
the new terrain and seabed geometry.
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ﬂxhaustive fleld measurem
* | (' campaigns and ultra-high-
=% ‘ resolution topobathymetric
| = | / | surveys were conducted,
/ 2 H mapping underwater and
/ terrestrial scars left by the

debris flow to guide every
l breakwater and groin desig

S —————

ent '

3



COMPREHENSIVE TOPO-BATHYMETRIC COVERAGE

PORT OF LA

MAMO LA ZORRA
SECTOR
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Reconstruction projects and maritime works were engineered and executed for key}gw _
fishing ports. | : ==

L 1. La Sab?na L/L | 2. Naiguaté _ J L: 3. La Zorra J
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SPECIAL PROJECTS: INFRASTRUCTURE & SANITATION

ENVIRONMENTAL SANITATION ROADWAY RESTORATION
o Project: Submarine Outfall for the Macuto I o Project: Rehabilitation of the Caruao River
wastewater pumping station, ensuring roadway margin, securing critical overland
sanitary management and coastal connectivity and road stabillity.

ecological preservation.

Impact: Ensuring critical land connectivity
and stabilizing roadways against fluvial
dynamics.

Impact: Ensuring proper sanitary
management and ecological preservation of

the Macuto coastline.



THE ENGINEERING BEHIND RESILIENCE

" //,’—\‘\n s g
Defen%\\
// Accurate Data Systems  \\
Topobathymetric Mass canalization, -\
surveys, impact breakwaters, |
(( studies, quarry § _—  —_|groins, risk control. ))
evaluation.
| by TOTAL |
\ \ RESILIENCE /
\ / |
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\\ Reactivation /
-\ Port of La Guaira, 7
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The success of Vargas' recovery lay not in isolated projects, but in the absolute
integration of these three dimensions. We harnessed the force of the mountains and
stabilized the ocean boundary to return a future to the Central Coast."




INCOSTAS NOUEL GROUP

Transforming Natural Adversity-in to Enduring Stability
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