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resulting in & relatiee sea level change in pans of the North Atantic. Investigatons madeled
several seenarios for the sastern seabaard of the United States and demonsirated that if these
currents ane weakened relative sea kevel rise could Increase between 0.15 - 0.21 m along the
sagtern eaboard, which weuld be superimpeosed upon the glokal sea level rise [Yin, &t al,

ST

During the 207 Century, relative sea level in southern New England rose at a long-term rate of
about 2.6 = 3 mmfyear {e.g., Fig. 200 or sppronimately 0.3 m [one foot] , and this represented
an almost theee-fold acceleration of the rate that the region had experienced for many
centuries [Donnelly, 2004; Fig. 21),
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A Geomorphological Analysis of the Monomoy Barrier System

FIGLRE 21

The global companent of the southerm New England W"C-Iﬂhﬁrrlhﬂﬂm leved rise of 0.3 m
is chose to the 0,18 m “low” IPCC estimate (IPCC, 2007) for the 21% Century, Therefore, under
this scenario, we would expect 21 Century changes at Manomay 1o follow the general
patterns observed over the past century as follows:

During the 2™ and 3™ decades (2010-2030), South Beach overwashes more frequently
producing washover fans on its inner [western] side; Seuth Beach sediment moves southeard
alang the South Menomoy outer shore; Monomoy Paint grows southwardfsouthwestwarnd. n
the 4™ amd 5" decades (2030-2050, South Beach overwashes thaughowt its length; washaver
shoaks reach Muorris Island ending Outermost Harbor navigation; a re=curved spit, or hook,
develops on southwestern side of Monomoy Point, sweeping northward. In the 37 quarter-
century (3050-2075), shoals from former South Beach end all “inside™ navigation and finalky
connect Merris Island to South Monomoy; the Mononioy Point hook abmast joing the westen
share of South Monomoy. During the final quaner-century {2075-2100), Monomoy exists as
peninsula for most of peried, but thing south of Marris Island by close of century; Manomioy
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Paint extends southwestward onto nearby section of Handkerchief Shoal; and an enclosed
pond forms on western shore of South Monomey inside former re-curved spit,

This scenaria for the 21" Century assumas that the major forcing factors for the periad will be
smilar to those of the recent past, but this assumption would not be valid IF global sea levels
rite 3 half-meter or meter or mone by century-ond. The magnitude of relative soa lesel rise in
that eventuality would significantly modify a number of factors affecting the evolution
Monormy, such as regional wawe climate, Mantucket Sound tides, and the elevation of the
ground water table.

in such a case, the resulting increase in water depths over inner- and outer continental shell
shaalks, inzluding Gesrga’s Bank, could increase scaan wave enargy reaching Nauset Baach and
heonomoy suffickently to markedly Increase southward net sediment transport — perhaps o the
axtent that Chatham upland sauth of Minister's Paint bacomes directly sxpased to wave action
[Ghese, ot al,, 2004), In such a case, the large amount of sediment made avallable between the
coast and upper shareface (10 m depth) could be sufficient 10 maintsin a permanent barrier
connection between Maorris Bsland and Sowth Monomaoy,

A marked increase in Nanbuckel Sound water depths could increase tidal range and currents in

the eastern sound, inoreasing the woour of Pollock Rip Channel = an erosional trough (Uchupi, g1
al, 1996] = thereby adding to the bulk of Handkerchief Shoal. This, in turn, coupled with an
imcreased supphy of sediment from the nerth, could enhance the sputhwestern grawth of

Monomoy Palnt,

A large and rapid relathee sea level rise would be accompanied by a sémilar rise In the South
Momonoy water Lable, Mooding kow-lying areas and enlarging existing ponds and wetlands.

Prevalling southwesterly wind waves coupled with higher sea levels could markedly increase
enosion of sound-side Monomoy, natrowing the peninsula, A1 the sarme time, higher sea levels
and reduced sediment supply could be expected to deepen Menomay Flats.

a7

1-28 Monomoy National Wildlife Refuge



A Geomorphological Analysis of the Monomoy Barrier System

In sumnmary, while the IPOC “low” global sea level rise projection might be expected to produce
patterns of change over the 217 Cantury that are basically similar to those of the recent past,
patterns acoompanying the much higher sea level rise projections would be strikingly different,
Ag stated abowve, thare is 3 genaral consensus in the sarth science community that global sea
level rise rates are Increasing and will continue to increase during the 21% Century, but there Is
much uneertainly regarding the magnitede of that increase within the ranges disousted.
Accordingly, it seems reasonable to assume that the patterns of coastal change at Monomoy
during the a* Century will foliow the general trends of those experienced over the recent past,
but at an soceleraled pace.

I DREDGING

Bottoem sediment dredging In the vicindty of Monomoy ralses question with respect to the
petential negathe and pasithve iImpacts af this activity an the Sampctuary. Dredging in the ragian
Is not uncomman, The entrance channel to Stage Harbor, which lies north and west of Morris
Iiland, it a federally maintained waterway and regularly dredged. In addition, the Town af
Chatham dredges to malntain safe navigation of s waters for both commerclal (especially
fishing] and private vessels. Past hislory has shown these operations to be benign with respect
to lecal enviranmental impacts on water quality (e, turbddity, nutrients, loains), but the need
For suitable sites for dredge spoil deposition has been recognized, and the possibility of
depasiling such sediment within the Sanctuany has been discussed_

Such biological questions as effects of dredging activities on benthic Infauna are beyond the
ssape of this repart, but patential mpacts on the physical arviranment can be addressed
within the contewt of its findings. Ghven the history of high-enengy sediment transport at North
hionamay and Monomay Flats, the sddition of suitably-sized sediment thene would not appear
to prisent difficulties. Since the potentlal sediment volumes invehaed would be small in
comparison o those contributed annually by natural processes, the major impact would be 1o
shightly increase the rate of growth of the barrier comples.
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Hevwewer, the suggestion of using Stage Harbor dredge spoil to create an islet, similar to
“Minimey”, that weuld provide a sultabls environment for beach nesting birds raises pevaral
concerns, First, although a northerly location en Monomoy Flats would be prefermed for
acanomie reasons, it could have negative iImpacts an nearky navigation charnels, Sscond, there
Is ther question of the lifespan of such an kslet, Unlike Mindmoy, which developed slowly a5 2
P tidal shoal aser an extended period under natural conditions, & single, quickly deposited
Isbet woukd soon be reworked by waves and tides, and lacking a extended source of addithanal
sediment, could be transformed 1o an inter-lidal shoal soomer than enpected,

A possible alternative plan could letate a Stage Harbor dredge spod deposition site immediately
adj@cent o the western shore of North Monomay. While not providing the advantages of a
separate klet, such 3 deposit would increass the bird nasting area and could be could ba
designed to be compatible In form with the exdsting wave-dominated shoreline,

B. FUTURE RESEARCH

Coashal Change Monltering. Historkcal data discussed in this report conffirm carller suggestions
that evalution of the Monomoy barrier system i closely linked to that of the Nauset Beach

barrier system. Since Lhe formation in 1987 of a new tidal inlet {row known as “South Inbet”)
opposite Chatham Light, the Town of Chatham hag been reconding annual changes in Nauset
Beach using high-resolution vertical serial photography. It would be prudent for the Sanctuarny
te partner with Chatham in this effort, thereby by sxtending the annual coverage ta include all
of Monomay. Interpretation of the resulting time series of photographic images would provide
irvaluahle puidance for Sanctuary management decision-making,

Bathyrmetric Analysis. The historical bathymetric data depicted on the H-sheets of the LS,

Coast Survey and its successor agendies can be an important source of Information for assessing
large-scale and long term coastal change in response 1o natural processes and hurman actiity.
When used appropriately, comparisons of H-shesls prepared a1 different paints in time can
yield important insights into changes in regional sediment transport systems, estimates of
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