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OBSERVED CHANGES IN THE SHORELINE PROFILES FROM
: OCTOBER 1978 TO OCTOBER 1979

Robert J. Byrne, John D. Boon III,
Rhonda Waller, and Deborah Blades

Introduction

The five study sites listed in the previous chapter
were surveyed én a monthly basis for a one~year period to
determine whether there were marked differences in the rate
of fastland retreat during the recreatiogal boating season
and during other times of the year. The results presented
in this chapter show few effects are able to be attributéd
torthe recreational boating activity in a2 single season.
The greatest changes were noted after the passage of
Tropical Storm David, which occurred on September 5-6, 1979.
Other changes in the surveyed profiles were also measured
through the year at three of the sites. But only one site
showed any important change in the shore}ine profile during
the boating season.

These shoreline sites could be resurveyed on a
continuing seasonal basis with the landowners' continued
permission to see whether trends appear in the profiles
during successive seasons when boats, wind-waves, and other

factors affect the erosion and transport of sediments.

Methods

At each of the sites., three profiling locations were

selectel with a separation distance of 30 feet. PBach
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profile was estahlished by inserting two reference pipes or
stakes several feet apart on a line perpendicular to the
beach or shoreline. The position of the six reference pipes
was then surveyed with a transit and rod f£rom a fixed bronze
survey marker set in concrete,

When the shoreline profiles were surveyed each gonth,
the ground elevations along each profile were referenced to
that of the benchmark using a precision level and rod. The
rear reference pipe was considered to be the origin for each
profile. The ground elevations were surveyed at 3-foot
intervals, and at all additional intermediate points where a
slope change occurred. At the two sites with bluffs (Sites
B and D) the profiles were extended up the 5luff face from
the rear stakes, and elevations were surveyed at intervals
up to the instrument height.

In order to test the precision of the profiling
technique, roeplications were made at Sites A and B(Figures
4,1, 4.2). Site A was replicated on 11/25/78 with a mean
deviation of 0.020 £t. The maximum deviation was 0.075 ft.
at the step of the foreshore. This difference could repre-
sent a real change in the position and elevation of the step

since about one hour elapsed between successive profiles,

opposite: Figure 4.1 {top} Plot of duplicate surveys at
L Site A on 11/25/78,

Figure 4.2 {(bottom) Plot of duplicate surveys
at Site B on 11/4/78.
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The maximum deviation outside of the step zone was 0.052
ft. The comparative plot is shown in Figure 4.1. Site B
was replicated on 11/4/78 with a mean deviation of 0.016
ft. The maximum deviation was 0.069 ft. which occurred

in the nearshore zone. The mean deviation of elevation

' within the bluff and beach zone was 0.003 ft. with a

maximam deviation of 0,005 ft. The comparative plot is
shown in Figure 4.2 The replications indicate that the
profiling method is precise enough to discriminate
chancas in elevation as small as 0.1 foot. The dates
when prdfiles were acquired at all tﬁe study sites_afe

shown in Table 4.1.

Results
For the year-long period of observations, fastland

retreat was measured at three sites (B.C.D), There were

changes in the shoreline profile amounting to a reduction

in the amount of slunmped material_at the toe of the
blﬁffs at sites B and D. At site D, some bluff retreat
was also measured after Tropical Storﬁ David in early
September, ‘1979, Only at Site C on Broad Creek did
significant fastland retreat occur during the boating
season. .

At all the sites except Site E, there were

variations measured in the beach elevations on the

shoreline profiles from month to month. These variations

were largely restricted to the intertidal zone. Only at

4-4



LA

 DATES- OF PROFILES

'SITE |

Month 2 B C D E
Oct, 1978 29 - 29 29 29
Nov 25 24 25 26 26
Dec 20 20 20 21 21
Jan, 1979 - - - - -
Feb i3 -3 S 37 3 4
Mar 10 11 10 10 11
Apr 16 16 16 17 17
1ay 25° 26" R TI 25 26
June 23 2577 5 T 24 24
July 28 - izg 29 29 29
Aug - 18 18 18 18
Sep 15 15 15 16 16
Oct, 1979 20 20 20 21 21
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Site D was there any significant change in bottom
elevations at points seaward of the low-tide line. A
detailed description of the shore zone response to boat

wakes and wind waves at each site follows.

SITE DESCRIPTIONS

Site A. A vegetated sand spit on the lower
South River, at the entrance to
Harness Creck

This site is located in the region kno&n as Hillsmere
Shores {Figures 4.3, 4.4, 4.5). Thé beach segment chosen
for monitoring is located on a spit which trends nortﬁ-south
along the shoreline. The sediments which form the spi£ were
derived from erosion of aﬁ adjacent bluff which forms a
headland slightly downstream on the South River. This
headland bluff is about 30 feet in elevation, and is
composed of interbedded sand, silt and clay deposits of the
Talbot Formation (Pleistocene Age), with a thin lower
horizon of pebbly sand and gravel exposed {(Glaser, 1976).

- The spit begins about 500 feet upstream from the zone
of active bluff erosion, and is connected to the bluff bv a
sandy terrace of approximately 3 feet elevation which
broadens from tﬁe base of the bluff to a width of about 30
feet upstream at the point of spit attachment. This sandy

terrace is also experiencing retreat due to frontal erosion
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1.5 feet thick is also exposed in the scarp. The shells
have been eroded and carried all along the beach to form a
pavement over the lower foreshore and the immediate
nearshore (Figure 4.6a). The eroding shell bed is composed

solely of the shells of the oyster Crassostrea virginica,

and-it‘apparently represents a shell dump left by earlier
inhabitants of the area.

The spit is densely vegetated with shrubs, grasses, and
small cedar trees. Sand deposits on the shoreline profiles
are very narrow with as little as six feet between the
shoreface and the fringe of the vegetation. The profile
locations are nidway along the length of the spit, with the
center profile situated 200 feet from the point of spit
attachment,

The profile layout consists of three transects spaced
30 feet apart. Typical profiles (October 1978) are shown in
Figure 4.5. In April 1979, the sediments were sampled from
the beach in the upper 1-2 inches of the shoreline profiles
and the textural characteristics of the sediments are shown
in Table 4.2, The offshore zone is represented by samples
taken 69 feet from the profile origins, and Table 4.2 shows
sediments in this portion of the profile are sandy muds. In
contrast, the beach materials represented by the foreshore

samples Nos., 3, 7, and 11 are sand containing up to 20%

Next pages: Figure 4.6a-c Photographic view of the three
profile locations at Site A in October 1978,
May 1979, October 1979.
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¢ravel-size material. The boundary zone between the
predominance 0f sand and mud in the nearshore occurs between
30 ang 50 feet on the profiles. The fastland samples taken
from the erosion scarp show a compositicon of sand with minor
amounts of gravel; but, this scarp is not considered to be
the principal source of the gravels in the beach sediments
at the study site. The enrichment of gravels in the beach is
probably due principally to the erosion of the downstream
biuff, and movement of these materials along the shoreline
onte the spit.

The shoreface of the spit receives boat-wake energy
from boats entering and exiting Harness Creek, and from
boats travelling up and down the South River. Since the
width of Earness Creek is only about 500 feet in the
vicinity of the profile stations, boats entering or leaving
the creek pass relatively close to the shore where the study
Site is located. On the other hand, boats travelliing on the
South River commonly pass at distances greater than 1,000
feet from the study site. The boating characteristics at
this site are discussed in Chapter VI.
The spit also raceives wind waves which approach with

the longest fetches from the east, south, and northwest. The

ind-wave climate at this site is discussed in Appendix B,
and the wind waves and boat wakes are compared in Chapter VII
for their relative importance in causing any changes in the

shoreline profiles.

opposite: Table 4.2 Sediment characteristics at Site A.
The locations of the samples listed in the

table are shown on the profiles in Figure 4.5.
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The fastland boundary at Site A was defined as the edge
of vegetation., Tnis boundary coincides with a pronounced
break in slope formed by the upper foreshore of the beach.
On some sSpring high tides during the year of observation,
the wave uprush would reach the limit of vegetation te form
a scarp. Photogqraphic views of the three vprofiles which are
shown in Pigures 4.6 a,b,c for the months of October 1978,
May 1979, and October 19879, respectively, were selected from
all the monthly photcgraphs to illustrate the conditions at
the beginning and end of the "non-boating season”™ {October
21978 - May 1979), and at the end of the “boating season®
{May 1979 October 1979). The complete monthly photographic
coverage is on file at the Coastal Resources Division of the
Maryland Department of Natural Resocurces.

Profile comparisons betwéen successive months are shown
in Figure 4.7. The envelope of total change is shown in
Pigures 4.8a and b. The combined profile overlay for the
pericd October 1978 - May 1979 {Figure 4.8a) clearly shows
the modulation of beach foreshore elevations from month to
month, and the virtual absence of any change in the
nearshore bottom. The greatest total vertical change within
the envelope was at the upper foreshore adijacent to the
fastland boundary.

The combined profile overlay for the period May-October
1979 (Figure 4.8b) shows that some modulation of foreshore
elevation occurs during the boating season. There was
also measurable retreat of about 0.5 feet in the fastland

coundary on the left and right profiles during the boating
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season, but this is due principally to a fastland retreat
solely in the profiles of 07/28/79 and 063%/15/79. The
changes in the shoreline profiles during this time period
can be reasonably attributed to the influence of the passage
of Tropical Storm David on September 5-6, 1979, During the
passage of David, a storm surge of about 2.5 feet was
generated in the vicinity of the study area along with
strong winds f;om the southeast. Under these conditions, the
entire spit was awash and subijected to wave and current
energy:

It is important to note that during the boating season
{the profile period 05/25/792 to 07/28/79), no retreat of the
fastland occurred at any of the three ?rofile stations. 1In
fact; very little difference in foreshore elevation is
evidenced in the érofiles for those months. In order to
emphasize the changes in the zone of the fastland boundary,
segments of the monthly profiles which were collected
through time are shown "stacked" in Figure 4.7. The
vertical reference lines represent the position of the
fastland boundary {edge of vegetation) in October, 1978.
Aéain, note the abseﬁce of scarp retreat between the May and

July surveys.

Next pages: Figure 4.7 {left) Profile comparisons between
"successive months at Site A.

Figure 4.8a {upper right} Profile overlay for
Site A from QOctober 1978 to May 1979.

Figure 4.8b {lower right)} Profile overlay
for Site A from May 1979 to Octcober 1979.
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The evidence-from the monthly surveys and photographs
indicates there was very little chanqé in the position of |
the fastland boundary during the Qeaf of observations. The
scarp between the edge of the active vegetation and the
beach foreshore varied in elevation and steepness through
the course of the year along with afvariation in the volume
of foreshore sand at the shoreline site. This modulation in
beach sand occurred in response to varying wave conditions
and water levels. The profiles collected during the
"hboating season” on 05/25/79, 06/23/79, and 07/28/29 are
virtually identical. Thus, boat wake activity did nbt cause
measurable monthly changes at Site A during that period.

The fastland retreat which was observed in the survey of
09/15/79 at two of the profiles is attributed to the wave

and water level conditions during Tropical Storm David.

4-20



Site B. A steep bank on the upper South River
near Goose Island.

This site is located near the subdivision known as Glen
Isle {(Figures 4.9, 4.10, 4.11). The beach segment cﬁosen
for.monitorinq is located in a bluff section on the south
shore of the upper South River, about 700 feet downstream
from the mouth of Flat Creek. The sediments on the beach at
the study site are derived principally from the bluff, but
the f:ner—-grained sediments in the nearshore may be derived
princ.pally from the sediment discharge of ?lat Creek. The
bluff has a maximum height of about 30 feet, and a frontal
slope of about 45 degrees, It is composed of semi-
consolidated clayey sands of theAAquia Formation (Eocene
Age) that contain impermeable lenses of sediment cemented
into a sandstone—-type material. As the bluff has eroded,
"these limonitic deposits have fallen onto the beach at the
base on the bluff and form a rubble pavement on the
shoreline profile.

The bluff extends for about 500 feet along the upper
South River shoreline, €rom the mouth of Flat Cfeek to a

marsh which has formed at the mouth of a ravine. There

Next pages: Figure 4.9 (left) Location map showing
Site B,

Figure 4.10 {upper right) 2Aerial view of
Site B.

Figure 4.11 (lower right) Typical profile of
Site B in November 1978,
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Figure 4.9
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are mature trees and shrubs located on the top of the bluff,
and the upper portions ©of the bluff face are covered with a
slumped and hanging ﬁass of soil and roots,

The mean tide range at the site is about 1.0 foot, and
there were no shoreline structures present along the reach
during the period of study.

' sand deposits on shoreline profiles at this site are
narrow, with as 1little as 10 feet between the shoreface and
the toe of the bluff, The profile locations for the study
are located at the downstream end of the bluff, where the
land surface slopes into the ravine, and just before the
‘beach joins with the marsh. The profile layout consists of
three transects spaced 30 feet apart. Typical profiles
(November 1978) are shown in Figure 4.11. In April 1979,
the sediments were sampled £rom the beach in the upper i—2
inches of the shoreline profiles, and the textural
characteristics of the sediments are shown in Table 4.3. The
offshore zone is composed of soft, fine-grained muds which
blend into a relatively firm sandy bottom about 30 feet from
the shoreline. These sands on the beach and in.the
nearshore possess a significant gravel content whiéh
represents the lag deposit left on the shoreline profile as
the bluff recedes. Sediment samples from the bluff are

composed predominantly of sand, but with a significant

Opposite: Table 4.3 Sediment characteristics at Site B.
‘ The locations of the samples listed in the
Table are shown on the profiles in Figure 4.11.
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fine-grained component. As the bluff sediments erode, the
finer-grained sediments are winnowed from the talus deposits
at the base of the bluff by wave action and transported into
deeper water.

The shoreface of the bluff receives boat-wake energy.
mostly from boats travelling the South River at distances
of more ﬁhan 1,000 feet., Some localized boat activity is
generated from a smaller number of bhoats which circle Goose
Island and pass within 100-200 feet of the study site.

The boating characteristics at the site are discussed in
Chapter VI.

The bluff site also receives wind waves which approach
with the longest fétches from the north-northwest. Regional
winds from this direction can generaite appreciable wave
energy which would focus on the éite; but, these winds also
tend to drive water out of the rivers on the western shore
so that the erosive power of the waves tends to be expended
at low levels on the beach and-in the nearshore, rather than
on the toe of the bluff. The wind-wave climate at this site
is discussed in Appendix B, and the wind waves and boat
wakes are compared in Chapter VII for their relative
importance in causing any changes in the shoreline profiles.

The fastland boundary at Site .3 was defined as either
the in-place semi-consolidated sediments forming the bluff,
or the material which slumped from the bluff face. The
reason for considering the slumped material as “fastland“
is that were it not for the removal of this material by wave
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action, the bluff slope would ultimately be reduced and
become stabilized with vegetation. |

The initial condition of the profile sites is shown in
the photographs of October, 1978 (Figure 4.12a). The Right
profile is at a position where the bluff elevation is low and
the semi*cdnsolidated sediments were covered with a soil
horizon. At the Centér profile, the fastland is slumped
material with limonitic fragments at the base, along with a
notch about 0.75 feet deep cut into the sediment. The Left
profile is a near-vertical cut of the native bluff sediments
with a toe of limonitic fragments.

Pigures 4.12b, b, and d show the condition at the ;
profiles in May, August, and October, 1979 respectively.
Profile comparisons between successive months are shown in
Figure 4.13. The envelope of total change is shown in
Figures 4.1l4a and b for the periods October 1978 - May 19579
respectively. The combined profile overlay shows there was
no change in the fastland throughout the entire year at the
Right profile, simply a modulation of the sand elevation in
the beach at the ﬁoe of the bluff. During the period
October 1978 - May 1979; the Left and Center profiles show
an episode of slumping and,reduétion of the slump by wave
action. During the period-May~October, 1979, there was some

further modification of the slumped material at the Center

Next pages: Figure 4.12 a—d. Photographic views of the
three profile locations at Site B in October
1978, May 1979, August 1979, October 1979.
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and Left profiles, and again no change in fastland at the
Right profile.

A different view of the fastland boundary chanqe§ is
provided in Figure 4.13. This figure shows that no change
in the Right profile qccurred throughout the entire year,
while the Center profile showed no change in fastland
until sometime between the February and March 1979 surveys,
when a massive slump oc¢dfred. The slumped material
underwent some reduction by wave action until April-May
_1979,'and then only very minor_modification until the
passage of Tropical Storm pavid in Séptember 1979. The Left
profile shows minor slumpinq_between October-December 1978,
and a massive slump between December 1978 and early February
1979. The slumped ma;efiél was again reduced by,wave
action in February,,uérch,.and April. However between the
late' May and late Augqust surveys in 1979, there was little
modification. Tropical Storm David in September was
accompanied by a substantial reduction of the slumped
material, and Pigure 4.126 shows,thergative bluff material
was again exposed after David.

All the evidence indicates there was little.
modification of the fastland at this site during the boating
season, However, there was significant modification of two
of the three profiié-locations with the passage of Tropical
Storm David. Figure 4.13 shows the approximate level of. the
storm tidal sﬁrée during the David épisode. This site was
appérently not exposed to much high wave action since the
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wind was predominantly from tﬁe southeast and south. Even
30, the shoreline profiles collected afterlDavid show the
slumped material at the Center and Left profiles was
'réduced. The Right profile showed no change.

In summary, it should be noted that very minor changes
occurred during the boating season of 1979. Comparison of
the month-to-month surveys shows fhis was the period of
ledst response in the shore1ine profiles to wave activity.

during the vear of observatiors.

Next pages:  Figure 4.13 (left) Profile comparisons
between successive months at Site B.

Figure 4.14a (upper right) Profile overlay
for Site B from October 1978 tc May 1979.

Figure 4.14b (lower right} Profile overlay
for Site B from May 1979 to October 1379.
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Site C. A brocad, marshy promontory on
Broad Creek off the upper
South River.

This site is located approximately 1200 feet north of
the mouth of Broad Creek (Figure 4.15, 4.16, 4.17). The
shoreline segment chosen for monitoring 1is located on a
promontory at the junction of a north-south shoreline reach
and another trending east-west. The pfomontory is cOmposéd
of a low, marsh—capped, alluvial platforxrm which is
surrounded by hills attaining elevations of_&p to 60 feet
within 500 feet of the study site. This adijacent topography
is sculptured from sandy deposits of the Aguia Formation |
(Bocene Age).

The sediments at the study-site were derived partially
from the erosioﬁ of these adjaceﬁt iandforms, Various
exhumed debris from along the shoreline near the study site
indicates that the site may also be partially compogzd of
.artificial fill. Upstream of the promontory for a distance
of about 100 feet along the shoreline are the remains of a
concrete wall which are columnar in Section, and about
one—-foot-square. These remains no longer provide an
effectiye barrier to shoreline erosion as they lay on the
bottoﬁ of Broad Creek several feet from the fastland at the
study site.

In the area where the profiles were located, the
promontory,forms.a portion o£ the Broad Creek shorqline
about 130 feet in length. The fastland at the study site is
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relatively flat, with an overwash "levee” éresgpt on the
marsh surface (Fidure 4.17). The marsh itself is flooded at

higher tidal stages, and is composed of Spartina patens,

Scifgus, and Distichlis grass species.'

The mean tide range in the aréa is about 1.0 foqt, and
there were no shoreline structures present along the reach
during the period of.study. |

Sand deposits on the shoreline profiles are narrow with
as little as 10 feet between the shoreface and edge of the
marsh. The profile locations are situated on the promontory
along the east side of Broad Creek facing the west. The
profile layout consists of three transects spaced 30 feet
apart. Typical profiles (October, 1978) are shown in Figure'
4.17. 1In April 1979, sediments were sampled from the beach
in the upper 1-2 inches of the shoreline profiles, and the
textural characteristics of the sed@ments are shoéwn in Table
4.4. The sediments in the foreshore, nearshore, and
of fshore (up to 69 feet. from the pfofile origins) are all
predominantly séand size with cmall contributioné of
organicé. The composition of the terrace sediments is shown
in a boring sample M1l. The upper 2-3 inches of the boring
are an organic soil with an abrupt transition below to a

sandy gravel.

Next pages: Flgure 4.15 (left) Location map showing
Site C.

FPigure 4.16 (upper rlqht) Aerial view of
Site C.

Figure 4.17 (lower rlght) Typical profile of
Site C in October 1978.
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The shoreface of the promontory receives boat-wake
energy from boats travelling up and down Broad Creek. The
site is‘downstream from a posted speed-control zone, and
both high-~ and low-speed boat passeé are encouﬁtered. Due
to the relatively narrow width of_the_creek in the area, the
study site is positioned particularly close to boats
generating wake. The boating.characteristics at this site
are disdﬁssea'in Chapter VI.

The site also receives wind wa&es which approach with
the longest fetches from the north. But waves generated by
these northern winds havé to undergo considerable refraction
to approach the study site from directly offshore, so the
wind-wave energy at this site is considered to be small
relative to sites Qith similar fetches on the South River.
The wind~-wave climate at this site is discussed in Appendix
B and the wind wavesfand boat wakes are com?ared in Chapter
VITI for their relative importance in causing any changes in
the shoreline profiles.

Tﬁe initial condition of the profile sites is shown in
the photographs of October, 1978 (Figure 4.18a). The fast-
land boundary,was defined as the edge of fhe marsh vegeta-—
tion capping_the sand and gravel terrace. At all three
profile_locatipns, collapsed patches of ;hé cap marsh were

growing on the 1ntertida1 foreshore of the narrow beach.

Opposite: Table 4.4 Sediment characteristics at Site C.
The locations of the samples listed in the Table
are shown on the profiles in Figure 4.17.

Next pages: Figqure 4.18 a-d Photographic view of the three
profl§e Tocations at Site C in October 1978, May
1979, August 1979, and October 1979.
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The overlays of monthly profiles for the periods
October 1978-May 1979 and May ~ October 1979 are shown in
Figures 4.20a and b. Both the Left and Center profiles
reflect the existence of the slight positive relief on the
terrace due to an overwash deﬁosit formed by wave action
 awashing foreshore sand onto the marsh'éurface du;ing_timeé
of high water. 1In addition,rthe different geometry of  the
profiles near the fastland should be noted. VCoﬁparison of
Figs. 4.20a and b shows a rather dramatic difference in the
fastiand response between'the-boating and non-boating
seasons. During the boating season a pronodnéed retreating
gscarp formed at the Léft profile. At Fhe Center profile the
preexisting scarp continued to retreat. The Right profile
exhibited no fastland reﬁreat throughout the year. The
details of the observed fasﬁland boundary retreat are shown
in Figure 4.19. The Left profile, within 15 feet of the
downstream end of the marsh terrace, had a slight scarp at
-the edge of vegetation which was stable in position until
after the February 1979isurvey. .Between February and May
19793'the edge of vegetation retreated 3.7 feet bqtkwith
only-slight scarp formation. 'By_thg time of the June
survey, a pronounced scarp had formed.. Bf the time of the
survey of 18 August 1979,_the fastland scarp retrgated an
additional 2.6 feet. Finaliy; between 18 Auéust.apﬁ 20
October 1979, an adéitional 0.5 feet of retreat d¢curred}
Thisiloss includes the effects of Tropical Storm David. 1In
total, about 6.8 feet of fastland retreat‘océurred during

the one year period.
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Since materials including bricks and old bulkhead sheeting
were exhumed from this site during the course of the year of
study, it appears that at least part of the site is

constructed of £ill material.

Site D, A bluff on the lower Severn River
at Severnside.

This site is located on the north shore of the Severn
River approximately 4,000 feet southeast of the Route 50-301
Severn River Bridge (Figures 4,21, 4.22 and 4.23), at the
region called Severnside. The shoreline reach in which the
site is situated is about 4,500 feet in length extending
from Brice Point in the southeast to a terminal spit in the
northwest. With the exception of the vicinity of Brice
Point and a ravine drainage, the entire reach is composed of
bluffs as high as 80 feet in.elevation. The bluffs are
composed of semiconsolidatéd ciayey sand (Aquia Formation)
which in places stands at the near vertical.

Trees and shrubs are present on the top of the bluff,
and vines and shrubs cover some potions of the bluff face.
Some fallen trees and driftwood litter the shoreline near
the study site, and the only shore protection structure in
the immediate vicinity is a shért 20-foot, cemenﬁ—block—
rubble groin about 230 feet southeast of the profiles. This
short groin has no influence on the shore behavior at the

profile area.



The mean tide range in the area is about 0.9 feet.

The pfofile monitor sites are at a bluff section about
50 feet in elevation, which intersects the shoreline about
150 feet northwest of the ravine cut. At the base of the
ravine itself there is a low, wave-sculptured terrace. The
profile layout consists of three transects spaced 30 feet
apart. Typical prpfiles (October 1978) are shown in Figure
4,23 which also indicaies thé sites where sediment s§mp1es
were acquifed in April, 1979. ,Sédiments were sampleé from
the beach in the upper 1-2 inches of the shoreline profiles
and textural characteristics of the sediments are shown in
Table 4.5. All the sediments at the study site are
predominantly sand size, but the bluff and talué slopes
contain a significant fraction of silt and clay. These
fine-grained materials get wipnowed out in the sorting
process under.wave,action and are deposited in deeper waters
offshore. As in the case of the bluff at Site B (on the
upper South River near Goose Island), fragments of,limonitic
sandstone~type matetial litter the toe of the bluff on the
shoreline profile. These fragments represent the lag
material from succéssivé slumps of the bluff face which
remain after the sand aﬂd mud are redistributed by wave

action.

Next pages: Figure 4.21 (left) Location Map showing Site D.

Figure 4.22 (upper right) Aerial view of
Site D.

Figure 4.23 (lower right) Typical proflle of
~Site D in October 1978.
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Figure 4.22
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The beach at the study site receives boat-wake
enerqgy from boats travelling up and down the Severn River.
Most of fhe boat tfaffic,paéses at distances greater than

1000 feet from the shoﬁeline, but some localized boat
traffic_does:pass c10ser to the shore and generates wakes
which attack-the shoreline_profile. The boating character-
istics at this site are-discqssed.inVChaptér'VI.

This portion of the Severn River shoreline also
receives wind waves ﬁhich approach with the longest fetches
from the northwest, south, and sogthgast. The wind-wave
climate at this site is discussed in Appendix B and the wind
waves and boat Wakes-aré compared in Chapter VII for their
relative importance in causing any changes in the shoreline
profiles.

As in the case of the other bluff site (Site B}, the
fastlanq.bouhdary was defined as either the consolidated
sediments Qf the bluff or the loose material slumped from
the bluff. The_seqﬁence of photographs shown in Figure 4,24
indicates;that:uhﬁil some time after the July survey
(07/29/79) fhe modifications of the fasﬁland were, in fact,
due to removal of slumped material. Howevetrthe passage of
Tropical Storm David in early September resulted in complete

- removal of the slumped material as well as erosion of the

Opposite: Table 4.5 Sediment characteristics at Site D.
: The locations of the samples listed in the Table
are shown on the profiles in Fiqure 4.23.

Next pages: Figures 4.24 a-d Photographic view of the
three profile locations at Site D in October
1978, May 1979, July 1979, and October 1979.
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consolidated bluff sediments. Thus in Figure 4.24d (October
1979) we see an exposed bluff {Left & Center) with a scarped
terrace of sand in the backshore ratﬁer than slumped
material.

The comparative envelopes of change between the periods
of October 1978-May 1979, and May-October 1979, are shown in
Figures 4.26 a and b, respectively. Note in particular that
the surveys in June, July, and August cluster very close to
the post-Tropical Storm David profiles of September and
October 1979. The profile comparisons between successive
months offer additional illustration that there was little
profile modification during the peak boating season of June,
July and August.

The details of the fastland modifications are shown in
Figure 4.25 where sequential profile segments are displayed.

At least two episodes of slumping occurred at the Left
profile between-the surveys of November 1978 and that of May
1979. Intervening surveys show reduction of the slumped
material. Between the May and June surveys some additional
reduction of slumped material (talus) occurred, but during
the period of June through August the profiles were
virtually identical. While the close similarity in monthly
profile positions on this dynamic shoreline does not
necessarily mean there has been no significant change in the
time between profiles, there is little likelihood that the
slump surface angles would be similar if there had, in fact,
been ‘significant changes between profile dates. Thus, these
profiles are interpreted as showing no significant changes.
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The storm surge'associated with the passage to
Tropical Storm David wés about 2.5 feet, as determined from
strand lines at the sites. This elevation aﬁ Site D, along
with large wave heights (estimated up to 2-3 ft. by local
observers) was sufficient to cause direct attack on the
bluff as well as go reduce the volume of earlier slumped
material. The compara;ive profiles of August and Septémber
1979 (Figure 4.25) show a displacement of the fastland of
2.5 feet, part of.which'ié biuff-faée retreat. These
profiles also shoﬁ that the,sand beach fbllowing David was'
considerably higher in élevation, and both the photographic
. evidence and the'post—David-survey of September show a |
scarped beach backshore. Thus between the first and third
week. of September 1979, Tropical Storm David eroded the
bluff which resulted in.a_pronounced thickening of the beach
- sands, and this, in turn,'was;foliOWed by a reduction in
beach elevation as evidenced by the backshore sand. scarp
shown in Figures 4.244 and 4}24b.

A The profile histories at the Center and Right profiles
exhibit essentially the same patterns of behavior as

previously discussed at the left profile: slumps reduced by

Next pages: Figure 4,25 (léft)EProfile comparisons between
- successlve months at Site D.

Figure 4.26a {upper right) Profile overlay for:
Site D from October 1978 to May 1979. '

Figure 4.26b (lower right) Profile overlay.
for Site D from May 1979 to October 1979.
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ﬁave action during the late fall, winter, and early spring;
relative gquiescence during the peak boating season of'June,
July, and August. The occurrence of Tropical Storm David
with a large storm surge and large waves from the southeast
dominated the profile response. | |

In summary, the observations over the one-year period
demonstrated the role of wind waves in the reduction of the
material eroded from face of the bluffs._bﬁut the most
important effect was a single Storm event, with a large
storm surge and waves that dominated the fastland and shore
zone response over an annual cycle. Finally, it should be
‘noted that the profile modifiéationé duriﬁg thé boating

season, aside from the storm response, were very small

relative to the changes during the non-boating season.



Site E. A pocket marsh near the entrance
of Maynedier Creek.- off of the
upper Severn River.

This site, located near the mouth of Mayhedief Creek
(Figs. 4.27, 4.28, 4.29) is a ravinéémoutﬁ-marsh,
approximately 175 ft. in width‘aaféss-the frontal margin.

The marsh is predominantly clump growths of Spartina

cynosuroides and Sci:gus sb. which are tightly bound by root
mass and soii, and viftually‘“float” on arsubstrate of very
soft organic "mush”. While a "shaky" "firm" footing may be
found oﬂ the clumﬁs, a miéstep leaVeé the'ObServer knee—high
"in the mush". The shoreline on the flanks of the marsh
intersecfs a thin veneer of sahd overlying a plaétic tan
clay which also forms the sxeep,béﬁks with an elevation of
'about_4'feét. Thegnearshore:(and“dffshore}gfrontipg the
marsh itself is a very sqft'substréie varying_between
sandy—silt,ﬁdiéiltyeclay_ 7The,orqéﬁi¢'conteht of samples
'collected3alpng'the shoreline profiléé:is'high'(Table 4.6).
The mean tiderrange-is about 0.8 feet. There are no
shoreline protection strucfures influenqing.therérea.

The marsh receives boat—wake_wavé energy from boats

Next pagés: Figure 4.27 (left) Location map showing Site E.

Figure 4,28 (upper riqht) aAerial view of
Site E.

Flgure 4 29 {(lower right}) Typlcal proflle of
Site B in October 1978
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entering and leaving Maynedier Creek. There is a posted
speed—-control zone in the creek on weekends. Boats
travelling near the study'site commonly pass within'a'few
hundred feeﬁ from the shbreline. The boating character-
istics at this site are discussed ib more detail in
Chapter VI. | -

The'éntrance tb-Maynédier Creek is relatively protected
from heaQy wave acﬁidn by Mathiers Point and the shallow
bathymetry of Round,Baj to the-eaét. Tﬁe limited fetch
within Maynedier,Créék,(ﬁaximumraboﬁtrz,QOO,ftf to the
south) precludes anﬁ significant-winﬁwwave generation within
the area. | )

The wind-wave climate at this site is discussed in
Appendix B, and the wind anes'aﬁd‘boat wakes are compared
}h_Chapter-VII for their relative importance in causing any
changes,in the'shqreline profiles. . |

Three profile stations, 30 feet_apart,'are,éstablished
on the frontal face of the marsh. Typical .profiles (October
1978) are shown in Figure 4.29, Repetiﬁive prefiling and
visual observation between_October»1978—Eebruary_1979

~indicated little or no éhange in the marsh behind the shore.

After February, auxillary profile stakes were emplaced to

Opposite: Table 4,6 Sediment characteristics at Site E.
The location of the samples listed in the Table
are shown on the profiles in Figure 4.29. .

Next pagés: Fiqures 4.30 a-d Photographic view of the
three profile locations at Site E in October
1978, May 1979, August 1979, and October 1979.
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RIGHT
SITE "E" OCT. 1978

Figure 430a
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CENTER
SITE "E" MAY 1979

Figure 430D
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| LEFT
SITE "E" AUG. 1979

Figure 4.30c
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minimize observer disturbance to the marsh system. The edge
gf the marsh vegetation was considered to be the fastland
boundary. The series of photographic observations and the
profile surveys shown below indicate there was no fastland
retreat during thg one year observation period. The
photographic series (0ct6ber 1978; May, August, October
1979) are shown in Figure 4.31 and the prqfile envelopes for
October 1978-to-May 1979, and May-to-October 1979 are shown
in Figure 4.32, The difficulties of surveying in a marsh
composed of isolateqd, irregularly shaped clumps of
vegetation are exemplified in the two sets of profile
overlays. The measuiement of the exact position of the
_fastland edge varied with the tightness of the measuring. .
tape, and the precision of the rodman s;aying "on line™.
The tape tightness necessarily varied with the height and
density of vegetation while straying off line could result
ih missing the edge df a marsh clump. This is best
illustrated in Figure 4.30c (Left) where it is to be noted
that the tape_passés just to the side of a marsh segment.
Positioning the tapé slightly different would result in the
inclusion of‘the marsh_segmént in the prqfile. Ih the Left
profile sequencé of Figure 4.31 ﬁhis was the case in the
surveys of February and October 1979.

| In summary, the monthly photogﬁaphy provides

unambiguous decumentation that there was no measurable



retreat of the marsh edge on the Left profile. The profile

sequencde in Figuré 4.31 for the Center and Right profiles

demonstrate that there was no change at these two profiles

either.

Next pages:

Figure 4.31 {(left) Profile comparisons between

successive months at Site E.

Figure 4.32a (upper right) Profile overlay for

Site E from October 1978 to May 1979.

Figure 4-32b (lower right) Profile overlay for

Site E from May 1979 to October 1979.
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