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EXPLANATION

GENERAL DIRECTION OF
GROUND-WATER FLOW

LINE OF EQUAL WATER-TABLE
ELEVATION, IN FEET ABOVE NGVD,
CONTOUR INTERVAL IS 5 FEET

LINE OF CONCEPTUALIZED
CROSS SECTION (SHOWN BELOW)
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History of Submarine Groundwater Discharge
and the Subterranean Estuary in Ocean Sciences
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Subterranean Estuary Studies at Waquoit Bay
(1999-present)
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Groundwater as a Source of Mercury to the Ocean

The Mercury Cycle

Mercury (Hg) cycles from Earth to atmosphere to oceans and back to
Earth. In the ocean, mercury is converted to monomethyl mercury
(MMHg), a neurotoxin that moves up the food chain and becomes
highly concentrated in tuna, swordfish, and other fish that people eat.
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_  Groundwater fills
| ,bay w1th mercury

- I WHOI researchers
~ track a new path for

. hrgh levels of pollutron )

/in Wagquoit Bay.”

" By MARY ANN' BRAGG
STAFF WRITER g
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~In a unique approach, the -
research focuses on tofal mer- .

cury rather than the more bio-
logically -dangerous form of

- fhe heavy metal called methyl o
mercury, which accumulatesin -
- fish, according to Woods Hole .

. e nlharmeiot Aot 1k ovsnbbs

. mercury
- Waquoit Bay. o
The research was pubhshed"_-'--_
- in the online version of the ..
"]ournal Enwronmental

Ky ground-'-~' -
o water is produx:ing hlgh levels -
.. - of ‘mercury in Wagquoit Bay, -
. aeccording to research released
yesterday by the Woods Hole - -

;_and researcher Sharon Bone P

~ “Until we look at that frac-

" tion of the mercury, and how. B
- that’s cycling within the. bay,-__ o

" we really don’t know if there’s

~cause for concern” Charette -
- said of the potential for methyl - -
contarmnatron 'in.__' x

ence and Technology.

According to the federal
" “Centers for Disease Control =~
and Prevention, the human
nervous. system is sensitive to
~ all forms of mercury and expo- -
“-sure to the toxic metal cgnlead .

to permanent brain damage. .-
Charette said the Waquo_rt_
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Beyond Waquoit Bay




" Florida Everglades
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Guam (Northern Mariana Islands)
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Tumon Bay, Guam




Fukushima Daichi Nuclear Power Plant




Groundwater contamination at Fukushima

Excess water from cooling system
transfered to storage tanks
Temporary storage tanks l

. Heactor building
1 | Turbine building

l Steel wall
T v Sr \ _ {under construction)

Tank leak l

Naturg| Radium (Ra) Isotopes -
> -

Groundwater flow

Source: Reuters




Greenland Ice Sheet




Nitrogen Management on Cape Cod
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. Freshwatg%o enters the ocean through groundwater-
fed rivers or submarlne groundwater discharge

eutrophication f estuarles

* Subterranean estuaries can act as filter for groundwater-derived
chemical inputs to the marine environment







SUBWATERSHEDS:
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TABLE 2. Nitrogen contributions (kg N yr=!) by precipitation
and septic systems, and N loading to water table and hence to
estuaries.

Subwatersheds

uashet Sage Lot
Childs River iver ond

Calculated DIN conc (M) 160 3.6 6.2
Measured DIN conc (M) in

well point samples

(geometric mean) 132.7 4.2 15.1

* Assuming that seepage plus stream How equals recharge.




