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Coastal Groundwater Systematics
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Study Location and Sample Collection

Monthly sampling of Pett.
(99-00); quarterly
sampling of ponds (1/02 -
ongoing).

Estuary and salt pond
water and groundwater
(~1-100 L).

Analysis of 223Ra, 224Ra,
226Ra, 228Ra tracers,
dissolved nutrients,
salinity, temp.
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Southern Rhode Island Salt Pond Characteristics*

Location QufaceArea AveDeggth  Ave . WateshedArea  Tidd range
(10° nrr) (m (PPO) (20" nrr) ()
Pettagquamsoutt estuary 189 2.0 15 36 5
Point Ldith 785 18 ) 6.6 45
Potter 135 0.6 27 15 20
Green Hill 155 0.8 19 14 4.6
Niniget 645 13 24 31 14
Winngpaug 19 15 28 11 -
QuonochontaLg 30 1.8 29 12 -
Little Narragansett Bay 97 2.0 - 3.6 -
Grest At Pad - - - -

* Adapted framthe R SG South Share Cdlaboretive.




Estimating Groundwater Input

Groundwater Input:

Recharge Estimate:

J Ra
Racy

FGW —

where |,

Ra,. = Ra,. — Ra,

Ra, xV xrt
‘]Ra = A
E
Ra, x Vg
‘JRa = T
w X AE

Pr=AxZPx®




*°Ra (dpm 100 L)

Radium vs. Salinity

(Y)
S
T




Preliminary Salt Pond Data Using Ra-226
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Seasonal Changes in Groundwater Input:
The Pettaquamscutt Estuary
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Estimating Water Mass Residence Times

and,
. ( 224Raj _( 224Ra J
228Ra 228Raxs
p obs
T, =
/1224
where,

A = “*Radecay constant (d?)
T, = water mass residence time (d)




Radium Tracer Water Mass Ages

**Ra (dpm 100 L)
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River/stream, groundwater and groundwater-derived nutrient
input to Rhode Island coastal systems

Location Rvea/Sream GWIinpit GWTDIN GWDIP TDIN Hux  DIPFux T*
0Ly (OLyr)  (mM) (mivi) (mmol m*yr) ()
Pett. River 183 7.9 36.2 2.62 151 11 8
Pant Ldith 95 20 264 0.40 673 10 -
Potter 0 91 264 0.40 1780 2.7 -
GreenHill 3.3 8.0 264 0.40 1363 2.1 -
Ninigret 2.60 17 264 040 696 11 -
Winngpaug - - - - - - -
LittleNar. Bay - - - - - - -
Grest At Pad - - - - - - -
North Inlet, SC. - 390 77 29 883 333 -
Waouait Bay, MA. - 14 58 - 208 - 94

*T represents weter messresidencetime (days).

Kelly and Moran (2002)




Rl Salt Pond and Groundwater Sampling Sites

Ninigret Pond Quonochontaug Pond Winnapaug Pond

Green Hill Pond Potter Pond Point Judith Pond




*?’Ra (dpm 100 L™

Surface Water - All Ponds
224Ra VS 223Ra
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Groundwater - All Ponds
Average *ZRal***Ra vs. Time
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Summary and Future Directions

Radium isotopes are useful tracers of groundwater supply and
water mass residence times in coastal environments.

Groundwater supply varies seasonally.

Future work directed as seasonal and interannual changes in
supply of groundwater and associated nutrients to salt ponds.

Integrate tracer-based observations of groundwater input with
regional groundwater transport models.




Coastal Groundwater Systematics

- salt water intrusion
- brackish exchange
- subtidal pumping
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