FINAL REPORT
ON
THE EFFECTS OF OFF-ROAD VEHICLES ON
BEACH AND DUNE SYSTEMS
FIRE ISLAND NATIONAL SEASHORE

Contract No. CX-1600-9-0025

Fred J. Anders

Stephen P. Leatherman

NATIONAL PARK SERVICE COOPERATIVE RESEARCH UNIT

Stephen P. Leatherman, Leader

Report No. 50

THE GRADUATE SCHOOL
University of Massachusetts

Amherst, Massachusetts 01003

1981



ABSTRACT

A three-year investigation was undertaken to examine the effects of off-
road vehicles (ORVs) on the beach and dunes of Fire Island National Seashore,
New York. Over 45,000 vehicle trips per year are concentrated in the =zone
seaward of the dune crest along this shoreline. The experimental appyoach was
adopted in order to assess the environmental effects of ORVs. Specially
developed instrumentation was used to measure the direct displacement of sand
by vehicles on a daily basis. Adjacent impacted and unimpacted beaches were
surveyed to examine differential profile changes. Swash and tracer tests were
conducted to determine if swash interaction with vehicle tracks on the beach
face contributed to additional erosion. Two experimental sites were monitored
to evaluate the impacts of vehicles on the foredune vegetation and topography.

The results of the direct displacement studies showed that slope, sand
compaction, and number of passes in the same track, were the principal factors
controlling the measured net downslope displacement of sand. ORV tracks can
lead to some increased mobility of beach sand as shown by the swash and tracer
tests. This increased mobility could lead to accelerated erosion. However,
there are no substantial yearly differences between natural and impacted
beaches, except on and just in front of the dunes. Foredune vegetation
was rapidly destroyed by low level ORV impacts, which resulted in a marked
alteration in the cross-sectional profile of the dune zone. These changes

signal increased dune instability during storm attack.
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Measuring horizontal compaction

with a Torvane.

Figure 4.
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ORV travel along the beach.
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Figure 91. Whalehouse Pt. foredune profiles.
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Vegetation front at Kismet, control.

Figure 128.

i o
-
o
.

.
.

-

L

impact.

on front at Kismet,

i

Vegetat

Figure 129,



LSYH (SYFLIN) ANITASVE DNOIY HONYISIA LSHM
01 s34 (023 |84 0S 0 oL 08 06 001
8

¥ ¥ v v v T ¥ 7 v ) v ¥ v v

T o

fNV d00  OILNVILY

Vegetation front map at Kismet.

g
SUTTeseH — — — — do §
7o) z
™~ Hj
i u
IIS TONINOD LAWSIN e
v
o+
dYW  INONd NOTIWIADIA B
o 8
1 H
L]
] o
o
48 g —
[}
B 5
forg o
a2 9
e
Jezt

40T




w«

176

LSYA (S9ALaW) ANITASYE DNOTY AONVLSIA

00T 06 08 oL

09 0s oy 019 (014 [

INOYA
NOTLYLADHA \
ANOA

T g { ¥ T v g ] T ¥ ¥ ¥

'NYHOO OLINVILY

ALIS LOVAWI  LAWSIN

d¥iW  INO¥A NOILLYLIADHAA

_______ sutfesed — —

LSO

01

<

o~

] <« 3] =]
INTTISVE WONd HEDNYISIA

(SYALEN)

[-<]

Vegetation front map at Kismet.

Figure 131.
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