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Offshore Aquifers
The news of possibly vast reserves of groundwater trapped under continental shelves only 

heightens the need for improved overall governance of resource extraction and utilization. 
Our past exploitation of global underground water reserves is mute testimony

streams and rivers, or runoff. Usually lying close to 
the surface, recharging aquifers are more accessible 
and thus more vulnerable to over-use and pollution 
— ask any Superfund lawyer. 

Non-recharging, or confined, aquifers generally 
lie deep beneath the surface, and their porous rocks 
are cordoned by impermeable layers such as sedi-
mentary limestone or dolomite rock. Occasionally, 
the water in confined aquifers became trapped as 
tectonic plates shifted, especially during the Plio-
cene Age, allowing them to remain undiscovered 
until recent technology permitted deep drilling. 
These so-called fossil aquifers have sheltered their 
liquid treasure for thousands to millions of years 
and are especially valuable because they contain 
pristine water that requires little to no treatment 
before use. Interestingly, the presence of fossil wa-
ters is confirmed by testing for the absence of ra-
dioactive elements that spread to all surface waters 
after detonation of the first atomic bombs in the 
1940s. 

Any extraction (or abstraction, in water jargon) 
from a confined aquifer is akin to mining a non-
renewable resource, so exploitation should be gov-
erned with care and prudence. Unfortunately, fos-
sil aquifers that have been discovered to date have 
been subjected to such intense extraction that their 
reserves are expected to be exhausted within the 
next few decades. 

As water tables in many areas around the world 
are retreating to ever-greater depths due to over-

Many of us have heard that there is a 
global water crisis looming in the 
near future, but the facts support-
ing that concern may be murky in 
our minds. Are too many demands 

being placed on already over-stressed supplies? Is 
our water too polluted? Are we truly running out of 
fresh water? The answer to all of these questions is 
“Yes,” which should be a troubling response, since 
land-based species like humans cannot live long 
without potable water. In the United States, safe 
drinking water has flowed freely from the taps for 
so long that we have assumed its eternal availabil-
ity. Recent droughts in the Midwest and California 
have ushered water scarcity into the headlines, and 
the reaction has been to seek more sources. Similar 
shortages are showing up around the world, with 
the same reaction to find more water. Where can 
additional resources be obtained? 

Surface waters, such as rivers, lakes, and wet-
lands, provide water for domestic, industrial, ag-
ricultural, and ecosystem needs. However, fresh 
water lying in underground aquifers exceeds the 
volume of potable surface water by many times. 
Contrary to common beliefs, groundwater does not 
lie in pristine underground lakes but rather flows 
within and among porous rocks. Aquifers are nor-
mally characterized as either recharging or non-re-
charging. Recharging aquifers, as the name implies, 
enjoy a permeable relationship with the surface that 
allows water reserves to be replenished by rainwater, 
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extraction, predictions of newly discovered offshore 
aquifers containing vast quantities of brackish or 
slightly saline but treatable fresh water have been 
proffered. In particular, in late 2013 a group of 
scientists announced that numerous fossil aquifers 
may be lying under continental shelves around the 
world. The global press immediately reacted, issu-
ing gleeful announcements that the water crisis had 
been resolved, an event that presumably would al-
low us to continue utilizing the resource without 
significant limitations and without much regard for 
the needs of future generations.

 

Among the topics being discussed as a 
result of the recent debates over global 
shortages and possible new reserves is 
the interesting question of how water 
arrived on our planet in the first place. 

Under the prevailing theory, wa-
ter came to the Earth during its 
formation via collisions with ice-
bearing asteroids. Comets were 
also suspected of being water-
bearers to the young Earth, but 
isotope tests conducted by the 
European Space Agency’s Rosetta 
spacecraft last year disproved 
that theory by showing that the 
chemical composition of wa-
ter on comets differs from the 
chemical composition of water 
on Earth. Also recently, a group 
of scientists has postulated that 
hydrogen and oxygen stored in 
the Earth’s mantle could com-
bine into water under certain conditions, providing 
a significant boost to planetary reserves. But unless 
Earth meets with another celestial traveler carrying 
frozen water crystals or we crack the nut on sub-
surface H2O formation and abstraction, the quan-
tity of water on the planet will not increase. Many 
outside the water profession may not realize that 
the amount of fresh water on and in our planet is 
therefore basically finite.

The vast bulk of water on the Earth — ninety-
seven percent— circulates around the globe in our 
oceans and seas, unusable for domestic or agricul-
tural purposes without undergoing expensive desal-
ination treatment. Of the remaining three percent, 
slightly more than two-thirds is frozen in glaciers 
and ice caps, and is thus not accessible for our 

needs. The fresh water flowing through rivers, lakes, 
and wetlands constitutes a very small percentage of 
surface water — far less than 1 percent. However, 
a volume perhaps a hundred times greater than the 
amount of fresh water on the surface lies in ground-
water aquifers, largely out of sight and difficult to 
measure accurately or regulate effectively in the 
public interest. 

The human population has now surpassed seven 
billion persons, each one needing water to quench 
thirst, support food production, and provide for 
hygiene. Almost a billion people, called the bot-
tom billion, currently have physical scarcity of fresh 
water, due to a combination of drought, overuse, 
and pollution, and that number is expected to 
double in ten years. Projections indicate that by 
2030 there will be a 40 percent shortfall between 
water demand and water availability, largely due to 
increasing need for agricultural production to feed 

our burgeoning population. Be-
cause of its volume, groundwater 
is being sought more urgently in 
order to meet current and future 
needs. For this reason, predic-
tions of offshore seabed aquifers 
were greeted with great enthusi-
asm.  

Should supplementary wa-
ter reserves be found to exist in 
undersea aquifers, then scholars, 
politicians, and diplomats will 
have to determine which legal 
regime(s) should guide access to 
and utilization of an unexpected 
cache of a vital resource — sur-
face water treaties, groundwater 

practices, marine law, or a hybrid of all of them. 
Additional complications will naturally arise where 
offshore aquifers straddle the marine territories of 
more than one nation. Regardless, considering the 
dire predicament that has resulted from our current 
philosophies and methods of water use, the discov-
ery of potential new resources should be seen as an 
opportunity to make a fresh start in our attitudes 
toward and usage of the most critical of resources.  
A new, more thoughtful approach to water gover-
nance would provide for the future instead of focus-
ing only on the present.  Due to a lack of a conduit 
to the land surface and unlike recharging aquifers,  
confined fossil aquifers and offshore aquifers do not 
serve ecosystems, so their use can be planned with-
out concern for effects on other species.

Should undersea aquifers 
be found, then scholars, 

politicians, and diplomats 
will have to determine 
which legal regime(s) 
should guide access to 
and utilization of an 

unexpected cache of a vital 
resource



M AY / J U N E  2 0 1 5  |  29Copyright © 2015, Environmental Law Institute®, Washington, D.C. www.eli.org. 
Reprinted by permission from The Environmental Forum®, May/June 2015

Offshore aquifers have a different gestation pro-
cess from land-based fossil aquifers. The Earth has 
experienced several glacial periods, during which 
fresh water on the planet was concentrated in ice 
caps and glaciers. Since much of the existing water 
supply was frozen and thus trapped on land, sea 
levels were much lower, revealing more surface area 
than we now see. During the last glacial maximum, 
which was about 20,000 years ago, the seas were 
over 400 feet below current levels, allowing humans 
to migrate from Asia into the Americas on the Sibe-
rian land bridge. Continental shelves were exposed 
to the elements, allowing them to accumulate wa-
ter through rain and runoff. Scientists theorize that, 
when melting glaciers caused seas to rise and lands 
to shift, vast stores of water were trapped in conti-
nental shelves and now await discovery, treatment, 
and utilization. 

Accessing the water in offshore aquifers will not 
be simple. Since the aquifers are 
located away from shorelines and 
under seawater, techniques simi-
lar to those developed for off-
shore oil and gas exploration and 
extraction will doubtless have 
to be employed, using knowl-
edge gained from the more than 
5,000 offshore platforms off the 
coast of the U.S. alone. Plat-
forms supporting large, com-
plex operations would have to 
be constructed and may include 
a mix of bottom-founded drill-
ing rigs, floating platforms, and 
deep-water mobile units. All of 
these operations would have im-
pacts on ocean flora and fauna, including physical 
disruptions to the seabed, water pollution from the 
petroleum products used to lubricate the machin-
ery, and air pollution from diesel-powered opera-
tions. Since they are enclosed units, fossil aquifers 
are extremely sensitive to contamination, so any 
drilling for exploration or abstraction will have to 
be carefully conducted to preserve the water quality. 

Next, the water would have to be transported to 
shore, either through pipelines installed from the 
drill site or through tankers filled at the site of ab-
straction. Assuming that the presence of water is 
confirmed and demand for the resource supports 
the effort and cost of abstraction and transport, 
treatment facilities will have to be available to ren-
der the water suitable for domestic, agricultural, or 

industrial use. Expected brackish water would have 
to undergo a series of treatments, such as filtration, 
chemical processing, and perhaps desalination. 
Logically, the treatment facilities would be located 
close to shore, producing their own environmental 
impacts, and the means for transporting the water 
to its ultimate destinations — tankers, pipelines, 
aqueducts, etc. — would have to be designed and 
implemented, creating additional environmental 
impacts. 

Prior patterns for utilization of land-based 
fossil aquifers have consistently led to 
over-abstraction and should provide cau-
tionary examples to guide future prac-
tices. Since the water in fossil aquifers 

such as the Ogallala Aquifer in the United States, 
the Nubian Sandstone Aquifer System in north-

ern Africa, and the North China 
Plain Aquifer is pristine enough 
for domestic and agricultural use 
without treatment, city man-
agers and farmers have tapped 
them to support immediate and 
ever-increasing demands. The 
reserves in the four aquifers of 
the Nubian system, which were 
confined 13,000 to 38,000 years 
ago, are estimated by the Libyan 
government to last for 4,625 
years, but other sources estimate 
that the aquifers will be unpro-
ductive in 60–100 years at cur-
rent rates of abstraction. Esti-
mates are even more dire for the 

productive lives of both the Ogallala Aquifer, whose 
discovery turned the Dust Bowl into the Farm Belt, 
and the North China Plain Aquifer, which likewise 
irrigates China’s breadbasket. As a result of over-
use, water levels have been dropping precipitously 
in these and other newly discovered fossil aquifers. 
If crops feeding millions of people can no longer 
be produced in the next few decades due to lack of 
water, one must wonder how nutritional needs will 
be met, and whether civil unrest will arise. 

The Ogallala and North China Plain fossil aqui-
fers are within the borders of a single country, 
meaning that, under generally accepted practices, 
domestic laws govern them. The Nubian system lies 
under Libya, Egypt, Chad, and Sudan, making it 
a transboundary resource. These four nations have 

Prior patterns for 
utilization of land- 
based fossil aquifers  
have consistently led  
to over-abstraction  
and should provide 

cautionary examples  
to guide future 

 practices
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established a joint authority with a goal of find-
ing common policies to address development and 
utilization. Meanwhile, Libya’s Great Man-made 
River Project continues to withdraw millions of cu-
bic meters from the aquifer daily in an attempt to 
achieve agricultural self-sufficiency for the nation. 
Other transboundary fossil aquifers include the 
Continental Interclaire Aquifer underlying Libya, 
Algeria, and Tunisia and the Qa-Disi Aquifer under 
Jordan and Saudi Arabia. In each case, the resource 
is being mined profligately, resulting in lower water 
tables and salt water intrusion from adjoining seas.  
Unsustainable abstraction with no regard for future 
generations should probably not serve as a model 
for utilization of offshore aquifers.

 Legal regimes for land-based fossil aquifers fol-
low rules and practices developed for land-based 
resources, giving a state full sovereignty from the 
land surfaces within its borders down to the depths 
accessible by existing technology. 
Utilization of resources crossing 
one or more boundaries either 
benefits the most rapid developer 
or is governed by some sort of 
sharing agreement between the 
states. 

Some practices and norms for 
surface water have appeared often 
enough in agreements, treaties, 
conventions, and jurisprudence 
to have become characterized as 
international customary water 
law, whose principal tenets reflect 
attempts to resolve the traditional 
conflict between upstream states 
and downstream states. The ac-
cepted principle of equitable and reasonable use 
seems to favor upstream states, because those states 
will often argue that any of their planned uses are 
equitable and reasonable in light of national re-
quirements. On the other hand, the equally accept-
ed principle of “no significant harm,” which is akin 
to the precautionary principle, would seem to sup-
port the position of downstream states that need 
water in sufficient quantity and of sufficient quality 
to serve their own needs. Other principles, such as 
prior notice of actions that could affect the water-
way and an exchange of scientific data, have also 
found their way into the lexicon of international 
customary water law. 

Aquifers that recharge through a connection to 
the surface often belong to a river basin system. 

Therefore, the international customary water law 
pertaining to surface water systems has been ex-
tended to recharging aquifers; uses must be equita-
ble and reasonable, and no significant harm should 
be allowed to occur to the aquifer or its waters. Ex-
cept for the rare instances of multi-state agreements 
like the Nubian joint authority, fossil aquifers fall 
outside of bilateral and multilateral frameworks.

Offshore aquifers are not land-based, so an argu-
ment could be made that principles governing sea-
based resources should apply to them. Legal princi-
ples for marine resources have evolved according to 
customary practices as well. For centuries, a nation 
controlled the sea as far as a cannon ball could be 
shot, which was generally agreed to be about three 
nautical miles. In the 20th century, President Harry 
Truman declared that the United States has sover-
eign rights to the resources in its continental shelf, 
which included substantial oil and gas deposits. A 

few years later Chile and Peru 
assumed sovereignty over all 
seabeds that were two hundred 
miles from their shores, and 
that practice rapidly became a 
norm that was adopted by all 
coastal nations and was codi-
fied in the 1982 UN Conven-
tion on the Law of the Sea. In  
UNCLOS, nations have full 
sovereignty within their 12-mile 
territorial sea, as well as sover-
eign rights over the resources 
that lie in the seabeds within two 
hundred miles of their shores, an 
area that is called the Exclusive 
Economic Zone. Thus oil, gas, 

and minerals within a state’s EEZ all belong to that 
state, for it to access and utilize as it desires.

 

While oil, gas, and minerals fall within 
the jurisdictional rules of the EEZ, 
water is much more critical to life, 
and perhaps is deserving of its own 
regime. Within UNCLOS exists a 

mechanism that could serve as a guide for a new 
system. Much of the ocean bottom lies outside of 
the two hundred mile EEZ, and the UNCLOS ne-
gotiators agreed that any resources existing beyond 
the EEZs would be treated as “the common heri-
tage of mankind” and shared for the benefit of all 
nations. UNCLOS created an International Seabed 

Some practices for surface 
water have appeared often 

enough in agreements, 
treaties, conventions, and 

jurisprudence to have 
become characterized as 
international customary 

water law
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Authority to make decisions about allocation of the 
resources in what it called “the Area.” As of August 
2013, 165 countries and the European Union have 
adopted UNCLOS, although the United States, 
which brokered its key principles during the ne-
gotiations mostly to secure sovereign rights to sea 
lanes for naval ships, remains a very visible non-
party. 

Other UN-generated scholarship supports the 
approach of treating water as a unique and pre-
cious resource. In 2003 the UN International 
Law Committee undertook the task of designing 
a model treaty that would address shared natural 
resources such as oil, gas, and fossil water. However, 
in 2007, the visionary Special Rapporteur Chusei 
Yamada officially recommended that the work on 
transboundary fossil aquifers proceed separately, 
reasoning that “water is the life-supporting resource 
for mankind and there exists no 
alternative resource. While oil 
and natural gas are important 
resources, they are not essential 
for life and there are various al-
ternative resources.” Thus, oil 
and gas were dropped from the 
scope of the model treaty, and 
drafting of the UN Draft Aqui-
fer Articles proceeded, with re-
chargeable aquifers added to the 
scope as well. Unfortunately, 
although the UN adopted the 
Draft Aquifer Articles without 
vote in 2008, the articles have 
not received much attention or 
acceptance. Further, the nations 
involved in the negotiations expressed concern that 
the water in aquifers not be viewed as a common 
heritage of mankind, desiring to retain whatever 
sovereignty they may have over the resource.

In spite of past practices and attitudes toward 
groundwater resources, we can hope that a more 
altruistic approach will be taken with respect to off-
shore aquifers, whose waters have not yet begun to 
fulfill any demand. The UNCLOS provisions re-
garding shared resources could provide a starting 
point, with the offshore aquifers being shared by 
the nations of the world. Not every nation has the 
technological or financial ability to access, extract, 
treat, and transport the water in the aquifers, and 
those nations without such abilities may be the 
ones most in need. A body similar to the Interna-
tional Seabed Authority could be established, with 

nations determining as a group how and when the 
water resources should be used. Priority should be 
given to nations with the most need, and those na-
tions with a role in abstracting, treating or trans-
porting the water should be compensated, either 
financially or through trade concessions. 

The presence of new sources of water must 
not be seen as a license to continue with 
business as usual. Rather, given the finite 
nature of the freshwater reserves, their 
utilization should be carefully considered, 

with great weight being given to the needs of future 
generations. Indeed, perhaps the offshore aquifers, 
once their existence has been confirmed, should be 
left untouched for awhile, while our species adopts 
better habits of conservation and management with 

respect to the water resources we 
currently have.

Due to the confined structure 
of fossil aquifers, every abstrac-
tion is unsustainable. Should 
predictions of vast offshore 
aquifers of semi-fresh water be 
proven to be true, and should 
technical, financial, and dip-
lomatic barriers to abstraction 
and utilization be overcome, 
then humanity would be given 
a rare opportunity to revise its 
attitudes and behavior toward a 
precious commodity. 

Since water is vital to all land-
based life forms, then perhaps 

the old notions of sovereignty should be revisited. 
Rather than ownership of water following national 
boundaries and territorial seas, a new regime might 
be constructed whereby the reserves would be 
viewed as a common asset belonging to all peoples. 
Under this new regime, decisions regarding the tim-
ing, volume, and allocation of withdrawals would 
be made not by one nation alone but by the com-
munity of humankind. Having the water remain 
in place during what may be protracted negotia-
tions could be the greatest gift to our children. By 
allowing concern for the human species as a whole 
to overcome parochial interests, nations might use 
the fresh start provided by offshore aquifers to take 
a prudent, measured, and communal approach to 
what may be among the last water reserves on the 
planet. TEF

An argument could be made 
that principles governing 

sea-based resources should 
apply to offshore aquifers. 

Legal principles for marine 
resources have evolved 

according to customary 
practices


