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Figure 1. A proposed canal route for the Interoceanic Canal through Nicaragua. The canal would extend from the Pacific
coast up the Rio Brito valley, over the continental divide, and down the Rio Las Lajas valley to Lake Nicaragua (also known
as Lake Cocibolca). It would continue through the lake to south of the San Miguelito wetlands in the eastern side of the lake.
From there, it would move up the Tule River valley and over the Caribbean highlands through the Cerro Silva and Indio
Maiz nature reserves, ending in the Caribbean near the mouth of the Punta Gorda River (ERM 2015). Lake Nicaragua is
very shallow, with an average water depth of approximately 9 meters (m), but the canal cross-section would have minimal
depths ranging from 26.9 m to 29.0 m and minimum bottom widths ranging from 230 to 280 m. Construction would require
extensive dredging and disposal or storage of large amounts of sediments and diminish water quality in the lake (ERM
2015). A comparison of the Nicaragua canal with the new sizes of the expanded Suez and Panama canals is provided.

A large reservoir (Lake Atlanta) would be constructed to provide fresh water for operating the locks in the eastern section,
flooding much of the Punta Gorda watershed. Illustration: Catalina Solano (used with permission).
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ecosystems and 18,800 ha of tropical rainforest in the
Mesoamerican Biological Corridor, as well as the displace-
ment of over 30,000 people.

The no-bid concession was granted without an environ-
mental assessment, public consultation, or consent from
the autonomous indigenous peoples affected by the project.
In November 2015, the Nicaraguan government issued an
environmental permit to begin construction of the canal
project after receiving an environmental and social impact
assessment (ESIA) prepared in 18 months by Environmental
Resources Management (ERM), an international consult-
ing firm contracted by HKND. The Academy of Sciences of
Nicaragua organized an international workshop to evaluate
the ESIA report (ERM 2015) and to recommend additional
steps needed to bring the ESIA process into conformity with
the guidelines issued by the United Nations Conference
on Environment and Development (UNCED 1992), the
International Association for Impact Assessment (IAIA
1999), and the Equator Principles Financial Institutions
(EPFI 2013).

The workshop participants raised serious concerns about
the ESIAs insufficient data and analyses of the projects
impacts on freshwater, terrestrial, coastal, and marine habi-
tats, as well as on biological and human communities. The
panel is particularly concerned about the risk of immedi-
ate and irreversible impacts from canal construction and
operation on Lake Nicaragua. This lake is the country’s main
freshwater reservoir, and it is a unique ecosystem and an
essential habitat for endemic cichlid fishes (Muschick et al.
2011) and numerous other species. The canal area is home
to many protected species, including 20 terrestrial mam-
mals, 53 bird species, 16 reptiles and amphibians, and 8 fish
species—all subject to direct impact by the canal (table 1).
Nicaragua’s Pacific and Caribbean coasts also include coral
reefs and endangered marine life (Guzman et al. 2008).
These biologically diverse ecosystems provide important
economic benefits, such as drinking water, food, ecotourism,
and transportation, all of which will be affected by dredging,
resuspension of sediments, increased salinity, and possible
ballast-water leakage or discharge and man-made barriers
in Lake Nicaragua and adjacent rivers (Huete-Pérez et al.
2015). The canal would traverse an area of documented
seismic and volcanic activity (e.g., Funk et al. 2009). The
region is also frequently exposed to extreme events, such as
prolonged droughts, wildfires, hurricanes, tropical storms,
and landslides (e.g., Leiva and Shankar 2001, Holt-Giménez
2002, Granzow de la Cerda et al. 2012). Intense rainfall and
seismic activity along newly formed, steeply sloping terrain
increase landslides and soil erosion (Devoli et al. 2007).
These events also would increase the need for continued
dredging to operate the canal.

The expert panel assembled by the Academy of Sciences
of Nicaragua consolidated its discussions around five gen-
eral topics: water and sediments, biodiversity, natural haz-
ards and risks, social and economic implications, and
international standards.
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Water and sediments

Lake Nicaragua (also known as Lake Cocibolca) is the
largest lake in Central America and the twentieth largest
globally, covering 8144 square kilometers (km? Schwoerbel
1987). Overall, 60% of the lake has less than 9 m of depth,
37% is between 9 m and 15 m, and only 3% of its area is more
than 15 m deep (INFONAC 1972). The current water qual-
ity of Lake Nicaragua makes it sufficient for drinking water
and irrigation (CIRA 2007, 2012). Its productivity is classi-
fied as between mesotrophic and eutrophic (CIRA 2012).
Currently, some communities, such as Juigalpa and San Juan
del Sur, receive their drinking water (after treatment) from
the lake. Other water projects for municipal urban areas
(e.g., Granada and Cardenas) are in the planning process.
Even though many communities depend on rivers and Lake
Nicaragua for irrigation and municipal water supplies, the
canal concession allows water to be diverted from any river
for canal operation. The impact of construction and con-
sequent release of nutrients and other contaminants into
the water may significantly lower water quality and add to
municipal water-treatment costs. Lower water quality would
affect future use and may also result in irreversible loss of
species with potential economic consequences for fisheries
production.

Water balance. The regional water balance strongly affects
the water level within Lake Nicaragua, discharge in the San
Juan River, and the ability to control salinization and the
effects of soil erosion and nutrient loading to the lake. The
canal would divert most of the discharge from the Punta
Gorda River, which presently flows to the Caribbean, into
Lake Nicaragua. The ESIA claims this would be sufficient
for operating the Pacific and Caribbean locks. However, dis-
charge in the Punta Gorda River was not measured by ERM
and was simply estimated on the basis of extrapolation from
other rivers. Tributary inputs to Lake Nicaragua used for
lake circulation and salinity modeling were also extrapolated
from a single discharge record on one tributary to the lake.
A large reservoir on the canal route (Lake Atlanta; figure 1)
and another, separate hydropower or storage reservoir will
further alter the regional water balance. The large surface
areas of the reservoirs will increase evaporative losses, espe-
cially during dry El Nino years. Combined with water with-
drawal from Lake Nicaragua for lock operation, this could
affect the water quantity and quality of the lake and could
also limit the ability to maintain minimum ecological flows
in the Punta Gorda River downstream from Lake Atlanta.
Without an accurate estimate of river discharge in the Punta
Gorda River and for the main tributaries to Lake Nicaragua,
it is impossible to predict whether the diverted flow will be
sufficient for lock operation and for minimizing long-term
salinization of Lake Nicaragua. Furthermore, although cli-
mate change was considered in the ESIA, the water-balance
analysis focused only on results from one model through
2070. It is also unclear how changes in temperature and
precipitation were translated to changes in runoff and
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Table 1a. The mammal (20) species with protected status found in the canal zone (ERM 2015, volume 12).

Scientific Name

Common Name

Level of Protection

Tamandua mexicana
Panthera onca
Choloepus hoffmanni
Bradypus variegatus
Cebus capucinus
Alouatta palliata
Ateles geoffroyi
Agouti paca
Dasyprocta punctata
Potos flavus

Nasua narica

Puma concolor
Leopardus pardalis
Leopardus wiedii
Puma yaguarondi
Dasypus novemcintus
Odocoileus virginiana
Tapirus bairdii
Tayassu pecari

Trichechus manatus

Northern Tamandua (anteater)

Jaguar

Hoffmann’s two-toed sloth

Brown-throated three-toed sloth

White-faced monkey
Mantled howler monkey
Geoffroy’s spider monkey
Lowland paca

Central American Agouti
Kinkajou

White-nosed coati
Puma

Ocelot

Margay

Jaguarunid

Nine-banded armadillo
White-tailed deer
Baird’s tapir
White-lipped peccary

West Indian Manatee

International
International
International
International
International
International
International
National

National

International
International
International
International
International
International
National

National

International
National

International

Table 1b. The bird (53) species with protected status found in the canal zone (ERM 2015, volume 12).

Scientific Name

Common Name

Level of Protection

Dendrocynga autumnalis
Cairina moschata
Ortalis vetula
Crypturellus soui
Tinamus major
Pteroglossur torquatus
Ramphastos sulfuratus
Ara ambiguus

Ara macao

Amazona albifrons
Amazona auropalliata
Amazona autumnalis
Pionus senilis
Amazona farinosa
Aratinga finschi
Aratinga nana
Aratinga canicularis
Brotogeris jugularis
Laterallus albigularis
Aramides cajanea
Platalea ajaja
Burhinus bistriatus
Thalasseus elegans
Ardea alba

Ardea herodias

Mesembrinbis cayennensis

Black-bellied whistling duck
Muscovy duck

Plain chachalaca

Little tinamou

Great tinamou

Collared aracari
Keel-billed toucan

Great green macaw
Scarlet macaw
White-fronted amazon
Yellow-naped amazon
Red-lored amazon
White-crowned parrot
Mearly amazon

Finsch’s parakeet
Olive-throated parakeet
Orange-fronted parakeet
Orange-chinned parakeet
White-throated crake
Gray-necked wood rail
Roseate spoonbill
Double-striped thick-knee
Elegant tern

Great egret

Great blue heron

Green ibis

National

National

National

National

National

International
International
International
International
International
International
International
International
International
International
International
International
International
National

National

International
International
International
International
International

International
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Table 1b. (Continued).

Scientific Name

Common Name

Level of Protection

Sarcoramphus papa
Pandion haliaetus
Accipiter superciliosus
Leptodon cayanensis
Elanoides forficatus
Ictinia plumbea
Geranospiza caerulescens
Buteo magnirostris
Buteo platypterus

Buteo nitidus

Buteo swainsoni

Buteo albicaudatus
Parabuteo unicinctus
Busarellus nigricolis
Elanus leucurus
Chondrohierax uncinatus
Caracara cheriway
Herpetotheres cachinnas
Falco rufigularis

Falco sparverrius

Falco peregrinus
Porphyrio martinicus
Gallinula chloropus
Aphanotriccus capitalis
Turdus grayi

Quiscalus nicaraguensis

Icterus galbula

King vulture
Osprey

Tiny hawk
Gray-headed kite
Swallow-tailed kite
Plumbeous kite
Crane hawk
Roadside hawk
Broad-winged hawk
Gray-lined hawk
Swainson’s hawk
White-tailed hawk
Harris hawk
Black-collared hawk
White-tailed hawk
Hook-billed kite
Crested caracara
Laughing falcon
Bat falcon
American kestrel
Peregrine falcon
Purple gallinule
Common moorhen
Tawny-chested flycatcher
Clay-colored thrush
Nicaraguan grackle

Baltimore oriole

International
International
International
International
International
International
International
International
International
International
International
International
International
International
International
International
International
International
International
International
International
International
International
International
National

International

National

Table 1c. The amphibian (3) species with protected status found in the canal zone (ERM 2015, volume 12).

Scientific Name

Common Name

Level of Protection

Agalychnis callidryas
Dendrobates auratus

QOophaga pumilio

Red-eyed tree frog

Green-and-black poison frog

Strawberry poison frog

National
National, International

National, International

Table 1d. The reptile (13) species with protected status found in the canal zone (ERM 2015, volume 12).

Scientific Name

Common Name

Level of Protection

Chelonia mydas

Iguana iguana
Ctenosaura smilis
Basiliscus plumifrons
Basiliscus vittatus
Lepidochelys olivacea
Crocodylus acutus
Caiman crocodilus
Kinosternon scorpioides
Rhinoclemmys annulata
Rhinoclemmys funerea
Boa constrictor

Lampropeltis triangulum

Green sea turtle
Green iguana

Black iguana
Double-crested basilisk
Brown basilisk

Olive Ridley sea turtle
American crocodile
Spectacled caiman
Scorpion mud turtle
Brown wood turtle
Black river turtle
Common boa

Milk snake

National, International
National
National
National
National
International
International
National
National
National
National
National

National
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