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INTRODUCTION CLIMATE CHANGE AND RECHARGE GROUNDWATER FLOW AND TRANSPORT MODELING

Shallow, unconfined aquifers such as the one underlying the island of Martha’s Vineyard, The model is being used in conjunction with air temperature and precipitation data from downscaled We will evaluate the spatial and temporal impacts to the hydrologic system from climate change and
Massachusetts, are vulnerable to the effects of sea-level rise (SLR) and climate change. general circulation models (GCMs) for projected future emissions representing best-case and SLR using a MODFLOW-6 groundwater flow and transport model. Results will inform current and

. . . . . worst-case scenarios. The GCM data are being used to inform a Soil-\Water-Balance (SWB) model S T " . : |
Potential effects of rising sea level include changes in the altitude and depth of the water table, to determine spatially variable, projected recharge through the 21st century. future drinking-water availability and conditions under which management and conservation megasures

freshwater/saltwater interface position, and the volume of stream base flow. Projected increases in air may be needed.
temperature and Changes in preCipitatiOn magnitu de and seasonal distribution may affect the future T s e
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amount and timing of groundwater recharge.  E— N e Model Information:
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Martha's Vineyard by evaluating the hydrologic and water quality response to changing climate * tonelCimate || « 16 layers (thickness 45 — 340
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HYDROGEOLOGIC FRAMEWORK Soil Water Balance (SWB) Model for Spatially-Variable Recharge Future (seasonal/monthly)

e Stresses include municipal pumping and wastewater flow

Hydraulic conductivity distribution from the kriged textural model produced from the classification of over 1600 boreholes
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Recharge, in rior to scenario s!mulatlon§ and analyses, the model will be calibrated to continuous and discrete water levels, streamflow, and observations of the freshwater/salt water interface using
: parameter estimation techniques (PEST)
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The generalized geology that comprises Martha’s Vineyard
can be characterized by:

e A broad, flat outwash plain of coarse-grained Pleistocene glacial deposits 31-12
. . . Mantuch
e A thin terminal moraine beneath the eastern outwash 121-17 e o 440
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* Thrust and end moraines of compact sandy tills over layers of fines along y .L__ | N = =01.% s
the western coastline R e N Soil Water Balance Model .
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e Atleast 600 feet of Cretaceaous and Tertiary coastal-plain sediments
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underlying the surficial units (Delaney, 1980) oty B
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As part of this study, the lithology of over 1,600 boreholes were class;;: : Surficial Geology (1:24:000) Groundwater Mode!
assigned hydraulic conductivity values, and a textural model of the ] Goarse grained gacial | ’;;ivnjgdijjggf i
sediment distribution was developed. 0 2 Miles Thrust moraine « Borehole for textural - 0 2 4 8 Kilometers

1 End moraine deposits model development
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Nantucket Sound
Advantages of SWB:

The hydrologic system underlying Martha’s Vineyard

can be characterized by: ‘ Provides seasonal distribution of recharge Can simulate recharge under different land cover conditions

e A productive, unconfined water-table aquifer in the outwash area WA - Provides spatial distribution of recharge Can use modeled climate data to simulate future recharge
mounded toward the northwest L t«, / ') | under climate change scenarios

* A mix of unconfined, confined, perched, and artesian conditions in S o d‘.’) a concatron
the western moraines @ | IR . -

e Annual precipitation of ~46 in/yr of which less than 50% recharges : ' ' {h&\i '" [ -
the aquifer : SEA-LEVEL RISE AND SHORELINE POSITION

* Transition from freshwater/saltwater (interface) near the center of the 45 Bomra o A s A = e

"""" Inferred margin of western moraine
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e 15-minute water-level data ]
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Island at about 500 feet below land surface
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. . Sea-level rise projections through 2100 at Woods Hole, MA range from gre ey el s e e B e T e
than 2 feet to greater than 6 feet depending on the global climate change _ P
) scenarios (NOAA, 2022). To simulate the effects of sea-level change on thdii
Geophysical Surveys of Depth to Bedrock and Freshwater/Saltwater Interface fresh groundwater system, onshore Light Detection and Ranging (1-m LIDAE
Initial field geophysical surveys of the depth to bedrock (passive seismic method) resulted in identification of the northwest-to-southeast sloping bedroch swfac%nd offshore and CoaS!Za.| pond bathym etries lwere merg ed to determme § Results are preliminary and uncalibrated for display purposes only.
ranging from -500 to -1,125 feet below the North American Vertical Datum of 1988 (NAVD88). Time-Domain Electromagnetic surveys indicated that the |depth fp@iential sea-level positions at 0—6 feet (1-ft increments). The position and
freshwater/saltwater (FW/SW) interface (52472 feet below land surface) varies greatly with distance from shore, proximity to coastal ponds, and geolpgidg seétlggvation of the sea-level surfaces are represented as tim e-varying bounda o
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’ The model will be used to evaluate SLR and climate model predictions on:
R o aymary Example positions of sea-level * General hydrologic budget
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- inundation at 0-6 feet * \Water-table (WT) shape and position
o '*“‘ e Estimates of high-water levels (depth-to-water maps) and groundwater inundation mapping
10, NRY a2 102 e Position of FW/SW interface, especially near supply wells
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