3.4. INDIAN RIVER INLET

3.4,1. History and Stabilization of Indian River Inlet

Indian River Inlet provides the connection between the
waters of the Inland Bays and the Atlantic Ocean. The inlet has a complex history of opening,
migration, shoaling, closure, and re-opening, due to natural forces prior to its stabilization by
jetties in 1938-40. Dredging activities and disposal of dredge spoil material have also modified
the system. The following chronology is compiled from information presented in Thompson and
Dalrymple (1976), Lanan and Dalrymple (1976), and Carey (1979). Recent data on bathymetry
and dredging were provided by DNREC and the U.S. Army Corps of Engineers, Philadelphia
District. A time line depicting.the history of the inlet over the past centuries is shown on Figure
301

The earliest record of an inlet in the Rehoboth Bay/Indian River Bay system is shown in
a 1670 land survey map, in the vicinity of the present Rehoboth Marsh (Scharf, 1888). Carey
(1979) suggests that this inlet had been open (with possible lateral migration) for part or most
of the previous 100 to 200 years, based on her analysis of the subsurface stratigraphy of the
RchobothKMarsh (a relict flood tidal delta). Carey’s data further indicate that the inlet closed
approximately 200-300 years ago (1680-1780), after which much reworking and destruction of
the delta/inlet sediments occurred.

By 1800, the inlet was again open, and migrated northward throughout the 19th century.
The location of the inlet in 1800, 1843, and 1882 is shown on-an 1882 U.S. Army Corps of
Engineers chart of Indian River Inlet, Delaware (Figure 3.12). Between 1800 and 1843, the inlet

migrated approximately 1.25 miles northward, at an average rate of 153 feet/year. From 1843
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to 1882, the inlet continued to migrate nm_*thward at an average annual rate ;)f 68 feet/year, S0
that the inlet was located one-half mile northward of its 1843 position. During the 19th century,
the inlet "rarely ever (contained) more than three feet of water" (Vincent, 1870).

In the early 1800’s, Burton Island was connected to Long Neck by a narrow marsh, which
was ditched by the landowner. These ditches allowed water to flow from Indian River Bay to
Rehoboth Bay. Around 1857, an effort was made to dike all but the main channels; there was
some improvement, but the dikes were destroyed in a storm about 18 months later. During this
time, a flood tidal shoal (the "Bulkhead") formed landward of the inlet, obstructing navigation,
This shoal was first dredged in 1876. In 1883, a 4’ channel was dredged, but by 1884, the
channel shoaled to 2'. Between 1882 and 1912, the channel continued to migrate and shoal,
efforts at dredging the channel and diking the bays continued.

During the late 19th-early 20th century, the opening of two artificial waterways with
connections to the Inland Bays occurred. In 1891, the pilot channel for the Assawoman Canal,
linking Indian River Bay and Little Assawoman Bay, was excavated. In 1913, the Lewes and
Rehoboth Canal was opened. Indian River Inlet closed completely in 1911-12, and again in
1915, 1923, and 1925-28. Attempts were made to re-open the inlet during some of these
closures. In the summer of 1928, after three years of closure, dredging was initiated to create
a channel 60° wide and 4' deep. Several attempts to complete the project failed; work was
stopped in November, 1928 due to lack of funds, and the inlet remained closed through the
following winter. In April, 1929, local concerns sucqeeded in cutting a channel which femained
open, and was subsequently dredged in late 1929 to a width of 60’ and a depth of 8’. However,

the inlet shoaled and closed again in 1931. The State Highway Department used dynamite to
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blast the inlet open in 1931; the inlet closed again in 1933. The State Highway Department
redredged the inlet in 1933, and again in 1937.

On August 26, 1937, a federal project to stabilize Indian River Inlet was approved. The
goals of the project were (1) to increase the salinity of the bays and to decrease stagnation; (2)
to permit a rise and fall of the tide in their bays to increase the effectiveness of mosquito control
measures; and (3) to provide a navigational waterway for commercial purposes. The project
called for widening, deepening, and stabilizing the inlet channel. Dredging was completed in
1938: the channel was generally 200° wide and i5' deep. Construction of two parallel rubble-

mound jetties, 500" apart, was initiated in 1938 and completed in 1940.

3.4.2. Effects of Inlet Stabilization

Changés to the inlet and vicinity have been extensive and rapid in the years following
construction of the jetties:

. The presence of the jetties interrupted the northward flow of sand along the open
ocean coast, resulting in accretion of the beach on the south of the inlet, and erosion of the
shoreline to the north. An analysis by Galgano (1989} of'histori(_: shoreline positions showed that
between 1944 and 1977, the southern shore built seaward approximately 2507, while the northern
shoreline eroded over 300’ during the same time interval, Erosion mitigation has included
periodic beach renourishment using material obtained from dredging the inlet. In 1990, a
permanent sand-bypassing plant using eductors (jet pumps) was constructed to transfer
approximately 100,000 to 110,000 cubic yards of sand per year from the south beach across the

inlet to the north beach (Clausner and others, 1991; 1992).
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. The inlet began to widen rapidly westward of the jetties.” Raney and others (1990)
attribute the flanking to refraction of waves entering the inlet and striking the channel banks
obliquely, and to the formation of eddies due to expansion of the flood currents. In 1938, the
State placed 200’ of rip-rap west of the jetty to prevent flanking. In 1941, steel sheet pile
bulkheads were extended along the widened shoreline to stop bank erosion. In 1963, the
bulkheads were extended westward and the steel sheet pile was reinforced with rip-rap.

. Development and enlargement of the flood tidal delta (inner shoal) occurred
~ following opening and stabilization of the inlet.  The primary source of sediment for
development of the flood tidal delta is material swept into the bay by flood tidal currents. The

sand in the flood tidal shoal is typically medium-to fine-grained, well sorted quartz sand, with

a general decrease in sediment grain size in landward direction. Carey (1979) documested that

previous (pre-inlet stabilization) deposits in the bay consisted of lagoonal muds and silty sands
carried through earlier ephemeral inlets. Rapid development of shoal areas occurred from 1933
throﬁgh 1954. Sand deposition and flood tidal delta growth continued through 1968, due to
ample sediment supply from erosion of inlet banks, and deposition of dredge spoil. After 1968,
sediment supply decreased, due in part to continued dredging and removal of sand from the
system. Perlin and others (1983) calculated that the flood tidal delta accreted 75,000 cubic yards
per year, averaged over an 18-year period.

+ The ebb tidal delta (outer shoal) has also developed and incfeased in volume since
construction of the jetties. Lanan and Dalrymple (1977) calculated that the ebb tidal delta
contained 4,880,000 cubic yards of sand; a subsequent analysis by Collins (1982) indicated that

the shoal contained nearly 6,000,000 cubic yards of sand. Perlin and others (1983) determined

ME 3.8
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that the rate of volumetric increase of the outer shoal has decreased over time, and calculated an

18-year average (1964-1982) accretion rate of 87,000 cubic yards per year.

. Dredging activities have continued after construction of the jetties. Since 1938,
over 5.7 million cubic yards have been dredged from the inlet and vicinity. Spoil material from
most of the early (pre-1970) dredging projects (a total of approximately 2.5 million cubic yards)
was placed in Indian River Bay, west of the inlet and in the Sand Island area (Figure 3.13).
Spoil material from dredging projects in 1957, 1963 (post-1962 storm), and all projects since
1973 (a total of approximately 3.2 million cubic yards) has been placed on the eroding beach
north of the north jetty.

. Erosion of the channel banks and bottom has continued to enlarge the inlet. Figure
3.14 depicts channel cross sections based bathymetric data from 1936-1991, showing progressive
deepening of the inlet along é transect approximately 500" east of the Route One bridge. In 1936
(pre-stabilization), the inlet was aéproximately 270’ wide with a maximum depth of -6" (NGVD).
Completion of the jetties in 1940 stabilized the width of the channel at 500°, but continued
scouring deepened the channel. In 1988, a narrow channel ovef 50’ deep existed near the north
jetty; by 1991, the base of this deep channel continued to widen. Figure 3.15 depicts channel
cross-sections from 1936-1991 between bulkheading along a transect approximately 600" west
of the Route One bridge. In 1936, prior to construction of the bulkheading, the inlet was
approximately 270" wide and a maximum of -6’ deep (NGVD). By 1939, the unstabilized inlet
was over 900" wide, with a maximum depth of 17°. In 1941, steel bulkheads confined the inlet
to a width of 800" at this location. However, the channel continued to scour and deepen;

. Increased width and depth have resulted in an increase in the inlet’s cross-
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Figure 3.14.
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sectional area. Figure 3.16 shows increases in area for the cross-sections depicted in Figures 3.14
and 3.15. The cross-sectional area of the inlet 500’ east of the bridge has increased from
approximately 800 ft* in 1936 to nearly 22,000 ft? in 1991; the cross-sectional area of the channel
600" west of the bridge increased from approximately 900 ft* to over 31,000 ft2 during the same

time period.
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35 ENVIRONMENTAL EVOLUTION AND FUTURE PROJECTIONS

Information about past surficial sediment patterns and environmental changes in the Inland
Bays can be inferred through stratigraphic analysis of sediment core data. Extensive research on
the subsurface stratigraphy of Delaware’s Inland Bays has been conducted and published (Kraft,
1971; Kraft, Biggs, and Halsey, 1973, Kraft and John, 1976; John, 1977; Carey, 1979, Kraft and
others, 1979; McDonald, 1981, Chrzastowski, 1986; Kraft and others, 1988). Geologic cross-
sections based on vertical sedimentary sequences from cores taken in Rehoboth Bay, Indian River
Bay, and the Little Assawpman Bay vicinity show that depositional environments have changed
over recent geologic and historic time, primarily in response to factors such as sediment supply,
inlet dynamics, storm events, antecedent topography, and sea-level rise.

A geologic cross-section of central Rehoboth Bay, extending from the Atlantic Ocean
westward to the Angola Neck area, is shown in Figure 3.17 (Chrzastowski, 1986). The influence
of antecedent topography (Herring Creek paleochannel, and topographic highs beneath Marsh
Island and present coastal barrier) on thickness, distribution, and geometry of overlying units is
illustrated. A geologic cross-section of eastern Indian River Bay, extending from Big Ditch Point
southward to near Walter Point is shown in Figure 3.18 (Chrzastowski, 1986). Indian River Bay
is associated with a single antecedent valley, the Indian River paleochannel.  Studies by
Chrzastowski (1986) suggest that the present Rehoboth and Ihdian River Bays evolved into broad,
open-water areas by marine transgression (sea-level rise) and drowning of the interfluves and
valleys. The four major sedimentary units are tidal stream mud, marsh mud, lagoonal mud, and

flood-tidal delta/barrier sand. Since the earliest transgression into the area at about 11,000 years
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ago, tidal streams and adjacent salt marshes were the dominant depositional environments of
Rehoboth and Indian River Bays, due to the (lateral) restriction of the narrow stream valleys,
resulting in deposition of tidal stream mud and marsh mud. With continued sea-level rise across
paleointerfluves, an open water area developed, with maximum increase in areal transgréssion
occurring 3,000 to 2,000 years ago, and deposition of lagoonal mud and flood-tidal delta/barrier
sand in the eastern section of the bays. |

Chrzastowski (1986) speculates that the future geologic evolution of Rehoboth and Indian
River Bays will be in response to sea-level change, sediment supply and accumulation rate, and
human interaction with these processes, He utilized the information about past trends to develop
a projection for the future configuration of Rehoboth Bay and Indian River Bay, for a sea level
of +10 feet higher than present (Figure 3.19). Sea level may reach this elevation in less than a
century, based on the high-value sea-level rise scenario presented by Hull and Titus (19.86).
Based on current trends in sea-level rise along coastal Delaware (low-value scenario), it may take
as long as 700 to 800 years. The projection presented by Chrzastowski suggests the following
evolutionary changes in the Inland Bays:

. Submergence of all areas with an elevation less than 10" above mean sea level
(including large sections of Long Neck and White Neck);

. Development of peninsulas and islands at knolls or high points, as paleointerfluves
are transgressed;

. Open-water area will advance upstream and laterally from the axes of the tributary

tida! stream valleys;
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. Continued landward (westward) migration of the fringing marshes along the

western shore of the bays;
. Continued shoreline erosion;
. Landward (westward) migration of the coastal barrier located on the eastern margin

of the bays, resulting in filling in of the eastern section of the bays to  create new land areas

in these regions.
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