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s of suitable littoral material was hydraulically

ed into a berm configuration in water depths ranging
.5 ft to -30 ft MLLW (Note: All elevations and/or
hs cited herein are in feet referred to Mean Lower
water (MLLW)). These depths are both within and

ide the day-to-day surf zone. The purpose of the
toring plan was to determine the fate of the

sposal berm by providing a quantitative and

itative description of the movement of disposal

rial in the cross-shoxe and alongshore directions.
material was obtained as the result of the Lower

ita Ana River flood control channel expansion project.
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Abstract
The project gite is located in the City of Newport

ach, California, USA. The shoreline immediately
ward of the disposal area is a mixed use area of
reation and residential development. Coastal
ctures in the project area include three shore
rpendicuiar jetties at the mouth of the Santa Ana

r, and a field of eight groins. The disposal site
selected to confine the material between the river
uth system and the groin field.

In 1992, approximately 1,276,000 cubic ya
littoral material was hydraulically placed into
configuration in nearshore water depths at Newp
Beach, California, USA. A monitoring program ¢
included directional wave measurements, beach anc
bathymetric profiles, surficial sediment sawmpli
controlled aerial photography. Analysis of the
bathymetric profiles collectively indicate the .
experiencing a shoreward-directed dispersal; the
evidence suggesting offshore or alongshore direc her Plitoring
movement . Sediment physical characteristics and '
size distribution indicating the berm effects
seabed are discussed. Recently proposed model
stable/active categorization and migration rat
examined. Surfing at the gite was gignificant
enhanced; the berm created breaking wave condi
never before experienced at this location.

Plan

- The monitoring program conducted during the period
91 - May 95 included directional wave measurements,
ich and bathymetric profileeg, surficial sediment
bling, and controlled aerial photography of the

0ject area (Fig 1).

- The nearshore directional wave climate was

Phitored by installation of a S, slope array wave
o0rding instrument during the period 3/92 - present.
Slope array was placed offshore of Huntington Beach
Proximately 1.5 miles northwegt of the project site at
iWater depth of 33 ft.

Introduction

This paper describes a nearshore disposal
monitoring project at Newport Beach, California,
The nearshore placement activity was conducted
the period Jan-Nov 1992. Approximately 1,276,0
f The 24 beach and bathymetric profile lines were
Stablished as follows: 8 lines placed throughout the
“0ln fjeld system; 11 higher spatial resclution lines
Eaced at 300 ft intervals over the disposal area; 1
;h@ placed over the Santa Ana River delta; 3 lines
Paceq st even intervals; 1 line (control) placed

1
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approximately 1.5 miles northwest of the project ar
The control line is not expected to be influenced b
movements of the nearshore disposal material, and a
as an indicator for seasonal or gross shoreline
movements. Profiles were measured from a fixed po
the backshore to depths of greater than -40 ft. P
survey dates were: 12/91 pre-construction; 5/92 1lstg
interim; 7/92 2nd interim; 11/92 1lst post-construct
3/93 2nd post-construction; 5/93 3rd post-construct
1/94 4th post-construction; 11/94 5th post-constru
and 5/95 6th post-construction.

formed a significant clearly distinguishable feature on
the local seabed relative to the pre-project profile.

Fig 2 illustrates a time series of the cross-shore
digtribution of berm material at Line 19 (located at the
gﬁjposal area northwestern boundary). Fig 2 indicates
?ﬂw berm is distributed along the profile approximately
etween depths of -2 ft and -32 ft. The berm toe
appears located at the -32 ft contour; the berm
indicates a relatively sharp relief on the seaward side
and is diffused gradually towards shallower water. The
rm maximum vertical relief (e.g. “centroid”) appears

Sediment samples were obtained by surficial g ?hcated 5EWA TPt RISEC 32908

gampling techniques along 6 profile lines (Line 1,
5, Line 9, Line 14, Line 19, Line 24) at 8 elevati
cvorresponding:te +6,ft, w0 ft;, -6 f£, -12 ft, -18EH
e £220, CEalandl-3.6%EEn

Fig 3 1s a time series comparison of the profile
differences developed by subtraction of the pre-project
ofile from the post-construction profiles. Inspection
Fig 3 clearly illustrates the berm cross-shore
ehavior. The berm centroid is located 1900 ft from the
urvey baseline, or about 1200 ft from the beach. The
erm had a maximum vertical relief of 14.5 ft from the
-project seabed, diminighing successively to 11.5 f¢t,
20 ft, 8.5 ft, and finally diminishing to 8.0 ft by the
8ixth survey episode (31 months). Thus, the berm

tical relief appears to diminish rapidly initially,
¥ith the deflation rate decreasing over time. Close
Wspection of Fig 2 indicates as the berm crest erodes,
ig Crest material is sheared off in the landwazrd
fTection. The survey data indicates there is
Slgnificant accretion of material throughout the region
.tween the berm and the foreshore. This landward
“Iected movement is particularly indicated by the
fcretion of material in a bar formation as indicated in
@§'5/93 survey episode. Further inspection of Fig 3
Mdicates the berm centroid location is stationary, and
i*_migratory as the berm erodes. There is no

Ldlcation the berm migrates as a solitary feature:;
ration is measured as a function of the crest

thrial dispersal. This observation is relevant to the
®llowing discussion of berm migration rate.

Controlled aerial photography flown over the
project area included: 12/91, 6/92, 11/92, 12/92,/ 8
and 5/93.

Wave Climate Degcription

Directional wave measurements indicate a multi
directional, seasonally dependent, sea/swell clima
experienced at the project site. The nearshore s
array recorded 6905 observations during the measu
period. The sample histogram of wave heights inc
maximum measured wave of 10.6 ft; the mean, mode,
standard deviation are given as 2.7 ft, 2.5 ft and
ft respectively. The sample histogram of spectral
period indicates double peaks at T=7 sec and T=15
In southern California this is typically associate
sea and swell respectively (not withstanding the
respective classical definitions dependent on the
of origin). The combined sea/swell climate was as
a priori; a double peaked distribution of wave cl
was expected.

Profile Comparison

There is no evidence in the data to suggest

of
. ; ; ; i _fShOre or alongshore directed movement of the berm
profiles indicates the nearshore disposal materiat terial . Analysis of all measured profiles indicates
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;raction is located on the upper portions of the profile
shile the fine grained fraction is dispersed towards
deeper water. The berm material is coarser than the
sre-project seabed and appears to be maintaining its
sition on the seabed.

no signal within the resolution of the survey dat
substantiates seaward berm movement. There is 1i
no indication of significant alongshore movement o
berm. Due to the prevailing wave climate, net se
transport is a priori expected to be in the o
southeasterly direction. Analysis of the profile
closest to the disposal area southeastern boundar
8 within the groin field) indicates no signal to
substantiate southeasterly alongshore movement.
Likewise, there is no significant indication of
migration in the northwesterly direction. This is
unambiguously no movement across the northwesterl
control line. The profile closet to the northwes
poundary exhibits some accretionary signal, howew
that wae determined to be remnant storm flow mate:
from the Santa Ana River.

! Fig 6 illustrates a cross-shore time series
comparison of percent fines at Line 19. The data

-learly shows the percent fines is significantly higher
in water depths greater than -24 ft. Ovexr time the
rcent fines remain legs than or approximately equal to
he pre-project seabed condition.

rm Categorization

Hands & Allison (1991) present a empirically baged

thod to categorize stable or active nearshore berms.

he method calculates the long-term distribution of
wave-induced, near-bed velocities as an appropriate
iterion to discriminate between stable and active
ehavior. Used conjunctively with the Hallermeier
opocsed inner and outer limits of profile zonation, the
thod succegsfully discriminates between stable and
tive berms in the “buffer” zone bounded by the inner
d outer limits.

Sediment. Physical Characteristics and Distribution

The sediment characteristics of the nearshore
disposal material are known from pre-project 24
geotechnical analyses. The material was approxim
83% sand and 17% fines (defined as passing the #
std sieve), with a di; median diameter of approxima
0.27 mm which is classified as fine sand under the

Unified Soils Classification.
The results of the present analysis, shown in Fig

7, delineates the regions.of berm stability or activity
sed on the wave-induced near-bed velocities. The berm
in the present analysis is classified as stable,
particularly at the 75-395 percentile which Hands &

lison describe as possessing the best correlation with
nedian diameter of 0.09 mm. Fig 4 indicates a we "iim ?ehaV}or.‘ Itlis worth noting that the present berm
behaved coarsening of the grain size distribution heOClty discribution: crogses:the: boundary: delineating
between the 1st, 2nd, and 5th survey episodes. & stable-active regions, and also tends to converge
5th survey episode (11/94) the sediment ‘achieveds Wa?ds ghe active classification near the 99%9-percentile
coarsest distribution, a poorly graded fine sand, E“zi;:?tlng a tendency for berm movement during extreme
fines, with a ds, median diameter of 0.22 mm. T E x

appears to be a rebound of the grain size distrib
at the 6th survey episode.

Fig 4 illustrates a time series comparison ©
sediment grain size distribution along a selecte
profile (Line 19) and depth (-24 f&) . The: presiis
(12/91) sediment distribution is a poorly graded
sand material, approximately 17% fines, with a dso

A The results using the Hallermeier profile zonation
iﬂdts, shown in Fig 8, indicate the bexm falls in the
%'Uffer” zone. Hands & Allison further showed that
.k?mm stable in the buffer zone were less than 50% below
e outer limit, while active berms were more than 50%

Fig 5 illustrates a cross-shore time sgeries uif
comparison of d;, median diameters at Line 195 ks
is fairly well behaved and indicates the coarsest
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above the outer limit. Thus, with this methodology the
Newport Beach berm gains an active classification. Thig
directly contradicts the previously determined stable
clagsification based on near-bed velocities. However,
it ghould be noted that the berm could be considered
weakly active based on it’s relative position as
slightly greater than the 50% outer limit within the
buffer zone.

Berm Migration Rate

Douglass (1995) proposed a model for landward
migration rate estimation of nearshore sand berms. The
model is formulated on the assumption that net shoreward
sediment transport is due primarily to the velocity
asymmetry characteristics of finite amplitude waves.
The model parameters can be egtimated using a joint
probability density function (height-period, direction
is assumed onshore) of site-specific wave climate data,
The “expected value” of berm migration rate can be
egtimated as a function of depth.

The results estimate the berm migration rate to be
approxXimately 100 ft/yr (Fig 9). Douglass provides no
guidelines for chooging a depth from the functional
relationship te use for berm migration estimation. AR
observation made during this analysis indicates that the
results are critically dependent on the depth chosen.
The depth used in the current study is the depth at the
berm center of mass. However, this depth no longer
existg after berm placement. Since the method ig based
on the velocity asymmetry of finite amplitude waves, the
depth used should be the depth at the berm crest. ThiS
appears to be an inherent inconsistency, yet still the
model appears to produce regultg that are in reasonable
agreement with observed values and are the correct ordet
of magnitude. The decaying semi-logarithmic function
of depth appears intuitively correct. However, with
decreasing depths at the shore, the model expected value
approaches unrealistically high values. The model also
assumes landward migration only and does not congider
offshore movement.
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The nearsghore berm disposal project temporarily
significantly enhanced conditions for the recreational
sport of surfing. This study photographically recorded
preaking waves never before experienced at this
jocaticn. The pre-project wave-breaking condition
pypically consisted of long crested gwell waves
propagating over straight and parallel contours with
yave breaking occurring relatively close to shore.
Typical pre-project surfing can be described as beach-
break resulting in short, fast spilling/plunging “lefts”
and “rights”.

The hydraulic placement techniques employed by the
construction contractox resulted in a series of small
rounds constructed throughout the disposal area
footprint. These disposal mounds were dispersed cross-
shore throughout the nearshore zone, from near the
typical breaker line to upwards of 1,200 feet offshore.
Refraction effects focused the wave energy directly onto
the individual mounds, which were effectively a severe
perturbation to the straight and parallel bathymetric
tontours, tending to scatter the local wave field (Photo
ll. The result was many wave "peaks" throughout the
learshore zone. Due to the extremely sharp relief of
the mounds, waves tended to shoal extremely quick,
lcreasing the local wave steepness, and creating a very
‘fast", "hollow" surfing wave (Photo 2). The surf
lasted throughout the period of nearshore disposal, and
sveral months thereafter. The surf was best at lower
‘ldal levels with longer period swell.

~

Lnclusions

| In 1992, approximately 1,276,000 cubic yards of
dttoral material was hydraulically placed into a
Barshore berm configuration at Newport Beach,
;Mifornia, USA. The monitoring program established
‘iIcluded directional wave measurements, beach and
Athymetrsc profiles, surficial sediment sampling, and
?werlled aerial photography.
:miCate the berm i1s eroding by undergoing dispersal of
e Crest material shoreward. The berm base appears

Rathymetry measurements
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stable. There is no evidence suggesting either offshorﬁ
or alongshore movement of the berm material. Sediment
physical chavacterigtics indicate the coarser sedimentg
are remaining within the active littoral gystem, while
the berm is not adversely affecting the percentage of
fines. Results using recently proposed models for bepp
stable/active categorization and migration rate are
mixed. The berm gained both a stable and active
clasgification. A calculated migration rate of 100
ft/yr appears correct in order of magnitude, but some
question remains on functional application based on
selection of appropriate water depth. Surfing at the
site wag significantly improved. Berm influence on the
local wave field created shoaling and breaking
caonditions never before experienced at this location.
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Figure 7.

Figure 8.

Figure 9.
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