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1. INTRODUCTION 

The Marina Park Master Plan is a proposed project to improve the physical and visual 
access to Newport Bay by providing new and expanded park and beach facilities, 
recreational boating facilities, and a new Community Center.  The proposed Marina Park is a 
nine-acre site located on the Bay side of Newport Peninsula north of Balboa Boulevard 
between 18th and 15th Street in Newport Beach, California.  Figure 1 shows the location of 
the proposed park in Newport Bay, as well as some pictures of the existing facilities in the 
vicinity of the project location. 

As described in the master plan, amenities of the proposed Marina Park include picnic 
tables, restroom, showers, play areas, tennis courts, benches, Girl Scout House, public 
beach and water access, parking, short-term visiting vessel marina, public dock and Sailing 
Center, and improved boat launch areas.  Figure 2 shows an architectural rendering of the 
proposed Marina Park Master Plan.   

Everest International Consultants, Inc. (Everest) was contacted by Mr. Randy Mason of the 
URS|Cash Associates to conduct a coastal engineering study to analyze the wave loadings 
on the docks within the proposed marina, as well as the water quality and sedimentation 
issues.  The Scope of Work for the coastal engineering study includes: 

1. Conduct a site visit to observe existing conditions. 

2. Obtain and review prior data/information related to the project. 

3. Perform wind wave and ship wake analyses and corresponding wave loading 
calculations for the docks, boats, and piles within the proposed marina basin. 

4. Perform hydrodynamic and water quality modeling to evaluate potential water quality 
issues within the proposed marina basin and make recommendation on ways to 
improve water quality. 

5. Review existing sedimentation issues at the project site and potential sedimentation 
issues at the proposed marina basin. 

6. Prepare a summary report to summarize the purpose, methods and results for this 
coastal engineering study. 

The results of the wave and wave loading analyses are presented in Section 2 of this report.  
Sections 3 and 4 summarize the approach and results for the water quality and 
sedimentation analyses, respectively.  A summary of the findings of this study is provided in 
Section 5. 
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Figure 2. Proposed Marina Park Master Plan 
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2. WAVE LOADING ANALYSES 

2.1 OVERVIEW 

The purpose of the wave loading analyses is to estimate the horizontal wave induced forces 
and moments (where applicable) on the boats, docks, and piles of the proposed Marina Park.  
A wave analysis was first conducted to estimate the wind wave and ship wake conditions at 
the proposed marina.  The wind wave analyses utilized local wind data compiled from Balboa 
Pier to estimate the operational wind conditions while long term wind data compiled from 
John Wayne Airport were used to estimate the extreme wind conditions.  Ship waves were 
estimated based on typical boats and operating conditions at the project location.  Wave 
loadings on boats, docks and piles due to the larger of the wind waves and ship waves were 
then calculated using different methods and tide elevations. 

2.2 WAVE ANALYSIS 

Marina Park is well sheltered by land and far away from the Newport Harbor entrance so no 
significant ocean swell is expected to penetrate to this location.  Hence, the design wave 
conditions for the proposed marina are governed by local wind waves or ship wakes 
generated by passing ships. 

Wind Waves 

Analysis of wind waves starts with understanding the local wind patterns.  Wind data are 
available from the nearby Balboa Pier for July, 2004 through April, 2008 (MesoWest 2008) 
and were used to develop the operational wave conditions at the site.  A longer wind record 
is needed for the development of the extreme wind conditions for determining the design 
wave loadings. Nearby John Wayne Airport has 46 years of wind data ending in May, 2008 
(WeatherUnderground 2008), which were used for establishing the extreme wind conditions.  
Figure 3 shows the location of these two wind data sources relative to the project site. 

Figure 4 shows the operational wind rose developed based on the wind data from Balboa 
Pier.  It shows that the majority of the winds come from the southwest quadrant with speeds 
of less than 10 knots.  However, higher winds usually come from the north-northeast. As 
illustrated in the insert of Figure 4, for winds greater than 15 knots, approximately 45% come 
from the north-northeast with 5% exceeding 22 knots. Since at Marina Park, the operational 
winds come from land and blow offshore (to the northeast), the operational wind waves at 
Marina Park would be created inside the marina basin and on the order of only a few inches 
in height. 

  



 
Figure 3.  Wind Data Sources Including Balboa Pier and John Wayne Airport 
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Figure 4. Wind Rose for Balboa Pier: Operational Winds and Winds Greater than 15 
Knots (insert) 
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An extremal analysis was performed based on the 46-year data record collected at John 
Wayne Airport.  The results are summarized in Table 1 below.  The return period is defined 
as the average time interval between successive occurrences of an event being equaled or 
exceeded.  For example, a wind speed with a 100-year return period can be expected to be 
exceeded, on average, once every 100 years. 

Table 1. Extreme Wind Speeds at John Wayne Airport 

RETURN PERIOD (YR) 2-MINUTE WIND SPEED (KNOT) 

2 31.7 

5 42.4 

10 50.5 

25 61.2 

50 69.3 

100 77.4 

 

A common, conservative approach to estimate the extreme wind waves is to apply the 
fastest wind over the longest fetch leading to the project site, with the necessary adjustment 
of the wind duration appropriate for the fetch distance.  The extreme wind wave heights at 
Marina Park were estimated with this approach and the results are summarized in Table 2.  
In the table, Hmo is the energy based significant wave height and Tp is the peak wave period. 

Table 2. Extreme Wind Waves at Marina Park 

RETURN PERIOD (YR) HMO (FT) TP (SEC) 

50 2.1 2.7 

100 2.4 2.8 

 

Ship Wakes 

Ship wakes are vessel generated waves which propagate away from the sailing line of the 
vessel.  Figure 5 shows a picture of ship wakes generated by a recreational boat.  The 
probable ship wake at Marina Park would be governed by the types and dimensions of ships 
likely to pass by the docks; as well as how fast they are traveling and their distance from the 
docks.  Hence, a range of vessel types and sizes were used in estimating ship wakes at 
Marina Park.  The dimensions of the vessels were estimated from aerial photographs of 
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Newport Harbor.  The speed limit in Newport Harbor is 5 miles per hour (4.4 knot), but for 
this analysis it was assumed that, at times, some vessels may exceed the legal limit.  Table 3 
summarizes the vessel properties and conditions, calculation methods, and resulting wave 
conditions at Marina Park.  The table shows the maximum wave height, Hmax, and the 
associated wave period, T, at Marina Park. 

 

Figure 5. Ship Wake from a Recreational Boat 
 

Table 3. Ship Wake Input, Calculation Method, and Resulted Wave Conditions 

SCENARIO DESCRIPTION BOAT LENGTH 
(FT) 

SPEED 
(KNOT) METHOD HMAX 

(FT) 
T 

(SEC) 

Sportboat - planning 20 20 Bhowmik 0.3 n/a 

Sportboat - subcritical 20 8 Kriebel 1.9 2.4 

Superyacht - posted speed limit 120 4.4 Kriebel 0.1 1.2 

Superyacht - speeding 120 8 Kriebel 1.7 2.4 

Superyacht - speeding, deep water 120 8 Kriebel 0.9 2.2 

Superyacht - posted speed limit 120 4.4 Gates Herbich 0.8 1.2 

Superyacht - speeding 120 8 Gates Herbich 1.8 2.4 

Superyacht - speeding, deep water 120 8 Gates Herbich 1.8 2.2 

n/a - no wave period can be calculated for planning boats. 
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As shown in Table 3, even with the largest boats in Newport Harbor exceeding the posted 
speed limit, the resulting wave heights and periods at Marina Park are still smaller than those 
of the extreme wind waves shown in Table 2.  Hence, wind waves are the controlling wave 
conditions in calculating the wave loading at the docks and piles in Marina Park. 

2.3 WAVE LOADING 

The purpose of the wave loading analyses was to estimate the horizontal wave induced 
forces and moments (where applicable) on the docks, boats and piles at the proposed 
Marina Park basin.  Each structure (boat, dock, or pile) requires a different calculation 
method and hence is discussed separately below. 

As mentioned earlier, extreme wind waves are higher than ship wakes and hence would be 
used in calculating the wave loadings.  For rigid structures it is common to use a design 
wave height equal to the highest 1% of the waves, which is calculated as 1.67 times the 
significant wave height.  The marina basin depth was assumed to be -12 feet, MLLW (Mason 
2008), and wave loadings are evaluated for two tide elevations - Mean Higher High Water 
(MHHW) and the Mean Lower Low Water (MLLW).   

Docks 

Wave forces on the vertical side of a dock were estimated using three different methods.  
The wave forces estimated based on each of the three methods are of the same order but 
slightly different.  As expected, all the three methods show that the wave forces increase with 
the design wave heights (i.e. wave force is higher for the 100-year condition compared to the 
50-year condition).  However, the methods are not consistent in the effect of tide elevations 
on the wave forces.  One method shows that the wave force is slightly higher for MHHW tide 
compared with MLLW tide, while another method shows the opposite.  Each of these 
methods has different assumptions so one method is no better than the others.  Instead of 
simply picking the largest wave force for each return period as a recommended conservative 
design wave force for each tide elevation, one recommended design wave force is estimated 
as the combined average of the top results irrespective of tide elevation, i.e. there is only one 
recommended design wave force for each return period.  The recommended wave force per 
unit length of dock for the 50 and 100-year wind wave is shown in Table 4. 
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Table 4. Wave Forces on Docks 

RETURN PERIOD (YR) WAVE FORCE PER UNIT LENGTH OF DOCK (LB/FT) 

50 217 

100 241 

 

An example application of this force is provided.  For a 40-ft long section of dock, the 100-
year, maximum horizontal wave force would be 9,640 lbs (40 ft x 241 lb/ft).  This force should 
be applied at the elevation of the dock connection to the pile for calculating the moment on 
the pile. 

Boats 

Horizontal wave forces on vertical sides of the boats were calculated assuming the boat draft 
was 6 feet with 4 feet of freeboard running the entire length of the boat.  Table 5 summarizes 
the resulting wave forces in pounds per linear foot (lb/ft) of boat face parallel to the wave 
crest.  

Table 5. Wave Forces on Boats 

RETURN PERIOD WATER LEVEL WAVE FORCE PER UNIT LENGTH OF BOAT (LB/FT)

50-Year 
MLLW 508 

MHHW 487 

100-Year 
MLLW 608 

MHHW 558 

 

An example application of this force is provided.  For a 40-ft long boat, the 100-Year, 
maximum horizontal wave force during a MLLW tide would be 24,320 lbs (40 ft x 608 lb/ft).   

The forces on boats are not necessarily additive to forces on docks since there is a phase 
difference between wave impacts on the two.  This concept about the wave phase 
differences is illustrated in Figure 6.  As the 100-year wave passes the boat and dock, while 
the wave is at its crest at the dock (exerting maximum horizontal force), the wave motion is 
down on the channel side of the boat (exerting minimum horizontal force). 
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Figure 6. Phase Lag in a Cross Section of Wave Passing a Docked Boat 
 

Piles 

Nonlinear wave theory was used to calculate wave forces and moments with forces given in 
pounds per exposed pile above the un-scoured mud line.  Figure 7 shows the wave forces 
and wave moments calculated for concrete piles with diameters ranging from 14 to 24 
inches.  Forces are the maximum possible combination of inertial and drag forces for a single 
vertical pile.   

The wave forces and moments were calculated for a range of pile diameters so that the 
marina engineer can choose the most appropriate results for their purposes.  The marina 
engineer has indicated that 16-inch diameter piles may be preferred on the most exposed 
docks closest to the channel (Mason 2008).  The wave forces and moments on 16-inch 
diameter piles can be easily read from Figure 7 and the results are summarized in Table 6. 

CHANNEL MARINA 
BASIN SIDE 
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(a) Wave-Induced Force 

 

(b) Wave-Induced Moments 

Figure 7. Wave-Induced Forces and Moments on Piles 
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Table 6. Wave Forces and Moments on 16” Pile 

RETURN PERIOD 
(YR) WATER LEVEL WAVE FORCE ON 

16” PILE (LB) 
MOMENT ON 16” 

PILE  (LB-FT) 

50 
MLLW 297 3,073 

MHHW 269 4,174 

100 
MLLW 360 3,753 

MHHW 330 5,239 
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3. WATER QUALITY ANALYSES 

3.1 OVERVIEW 

Water quality within the proposed marina basin depends on the tidal flushing capabilities or 
how fast “old” water in the basin is mixed with “new” water from the bay.  Poor circulation and 
flushing can create stagnant water where pollutants could build up to undesirable levels and 
impact recreational or biological resources. 

Water quality analyses were conducted to estimate the potential impact of the proposed 
marina on water quality in the immediate vicinity of the proposed marina basin and adjacent 
waterway.  The impact of the proposed marina basin on water quality was evaluated based 
on the U.S. Environmental Protection Agency (EPA) guidelines for marina flushing 
management measures (EPA 1993).  These EPA guidelines were specified to minimize 
nonpoint source pollution in coastal waters.  Although there is no specific guideline for 
marina basins in Southern California, EPA guidelines for southeastern and northwestern 
United States suggest adequate tidal flushing to maintain water quality requires flushing 
reductions (the amount of a conservative substance that is flushed from the basin) ranging 
from 70% to 90% over a 24-hour period.  In other words, the average concentration of a 
conservative pollutant within the marina should be reduced by 70% to 90% within 24 hours 
due to tidal flushing.   

A hydrodynamic and water quality model was used for this study to evaluate the tidal flushing 
capabilities of the proposed marina basin.  The model was used to simulate the reduction of 
a hypothetical conservative pollutant within the basin due to tidal flushing.  The predicted 
flushing reduction was compared to the EPA guidelines, 

3.2 WATER QUALITY MODELING 

The two-dimensional (2D) hydrodynamic model RMA2 was used to simulate tidal elevations 
and circulation (currents) within Newport Bay.  The tidal circulation results from RMA2 were 
then used to drive the water quality model RMA4 to simulate the dispersion of a conservative 
pollutant representing the flushing capability of the proposed marina basin.   

The flushing analysis was conducted for two cases as follows:  

• Case 1 – Proposed Marina Park with Existing Groin 
• Case 2 – Proposed Marina Park without Existing Groin 

The numerical model grids for Case 1 and 2 are shown in Figures 8 and 9, respectively.  
Both figures show the overall grid of Newport Bay as well as a close-up of the proposed  
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project area where the grid has a higher resolution.  Bathymetry data used in setting up the 
model grids were based on a composite of several data sources including: Upper Newport 
Bay survey data conducted by USACE in 2003, Lower Newport Bay survey data conducted 
by USACE in 2006, City of Newport Beach 1976 dredging plan for Newport Island Channels, 
proposed marina basin design depths, and National Oceanic and Atmospheric Administration 
(NOAA) navigation chart for Newport Bay. 

Tide conditions used to determine the tidal circulation using RMA2 were based on the mean 
tide range for Newport Bay as shown in Figure 10.  These tidal datums are from the NOAA 
Newport Bay Entrance (Station 9410580) bench marks for the 1983 – 2001 tidal epoch.  The 
mean diurnal tide range represents the long-term average tidal conditions near the proposed 
project site.  The tidal flushing simulation using RMA4 started with an initial unit 
concentration of a conservative pollutant tracer within the proposed marina basin.  For 
comparison purposes between Cases 1 and 2, the initial concentration was placed between 
the proposed and existing groins.   

The initial concentration and resulting flushing reductions for Case 1 and Case 2 are shown 
in Figure 11.  An initial unit concentration (shown in red) of a conservative pollutant was 
placed between the proposed and existing groins.  The flushing reductions are shown as a 
spatial distribution of the percent reduction of the initial concentration after one tidal cycle 
(24-hours).  For the color scale, red indicates no reduction in concentration, while dark blue 
indicates 100% reduction in concentration.  Based on the EPA guideline (70% to 90% 
flushing reduction) the blue colors indicate areas with adequate flushing while red to green 
areas indicate poor tidal flushing. 

The flushing reduction for Case 1 with both the proposed and existing groins in place show 
that there is adequate tidal flushing at less than about one-quarter of the way into the basin 
while there is minimum flushing reduction (shown in red) farther into the basin.   Poor tidal 
flushing conditions exist in the majority of the basin as well as portions on the east side of the 
proposed groin.  Overall, the flushing reductions for Case 1 show an average reduction 
throughout the marina basin of 43% over 24-hours. 

Removal of the existing groin under Case 2 improves the tidal flushing as higher flushing 
reductions are seen within the basin and east of the proposed groin.  However, the average 
flushing reduction for Case 2 is only 48% over 24-hours, which does not meet the EPA 
guideline.   

Flushing reductions within the proposed marina basin can be improved by using mechanical 
devices to enhance the movement and mixing of water within the basin.  The use of 
mechanical devices to improve water circulation has been evaluated in the past for different 
areas in Newport Bay with poor circulation.  The mechanical devices that have been 
evaluated include the use of mechanical pumps, and propeller-type devices (e.g. In-Streem,  
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and Oloids).  Both the In-Streem and Oloid have been tested in Newport Bay and were 
demonstrated to be very effective in enhancing water circulation in areas with poor tidal 
flushing. 

Additional flushing analyses were conducted with the use of four Oloids placed inside the 
marina basin to illustrate the potential improvement in tidal flushing that can be achieved at 
Marina Park.  The placement of the Oloids for this example and the resulting flushing 
reduction is shown in Figure 12.  As shown in the figure, the four Oloids were positioned at 
the ends of the floating docks in a clockwise direction within the basin.  The spatial 
distribution of the flushing reduction shows a dramatic improvement in tidal flushing within 
the basin.  The average flushing reductions in 24 hours reach 80% and 89% for Case 1 and 
Case 2, respectively.  The circulation enhancement example shows that it is feasible to 
mitigate poor tidal flushing of the proposed marina basin by using mechanical flow 
enhancement devices such that the EPA guidelines for adequate flushing can be met.  The 
Oloids were chosen just for demonstration so other mechanical devices could be used to 
achieve similar improvement.  Implementation of mechanical flow enhancement devices 
would require further evaluation for the optimal numbers and placement locations within the 
basin. 
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4. SEDIMENTATION ANALYSES 

4.1 OVERVIEW 

The Marina Park marina basin has a proposed groin to keep sediment moving along the 
existing beach area (west of the proposed groin) from migrating into the proposed marina 
basin. This proposed groin is the same length as an existing groin for the American Legion 
Post 291 marina just east of the proposed marina basin.  Since the proposed groin is 
expected to provide similar protection for the proposed marina as the existing groin for the 
American Legion marina, the sedimentation conditions at the American Legion marina were 
first reviewed to provide an estimate of the potential sedimentation condition for the proposed 
marina.  In addition, the hydrodynamic model described in the last section was used to 
establish the potential trajectory of sediment movement.  This analysis was used to 
determine whether suspended sediment located on the west side of the proposed groin 
would be transported by tidal currents into the proposed marina basin.  

4.2 SEDIMENT DEPOSITION AT EXISTING MARINA 

The existing marina adjacent to the proposed Marina Park is called American Legion Post 
291.  It was originally constructed between 1958 and 1959.  The marina was last dredged in 
1986 and 1988 when a total of 365 cubic yards of sediment were removed from near the 
west and east groins (Miller, 2008).  Since this last dredging there has been some shoaling 
throughout the marina, with a special area of concern being at the guest dock, near the 
existing groin.  Most boats docked at the guest dock, shown in the left photo of Figure 13 
currently become grounded at low tides.  At other locations in the marina, deep keel sailboats 
also become grounded at low tides (Geensen, 2008). 

Based on observations during site visits and pictures of the area (Figure 13), the existing 
groin serves the function of stopping most sediment transport but does not completely block 
sediment transport into the existing marina basin.  While there is insufficient data to estimate 
sedimentation rates, it is safe to say that there is a long-term sedimentation problem in the 
existing marina basin.  Since the proposed groin is expected to perform similar to the existing 
groin, there is a potential that some sedimentation, especially immediately east and adjacent 
of the groin, will occur over time.   
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Figure 13. Marina Neighboring Proposed Marina Park Location: American Legion 
Post 291 

4.3 PARTICLE TRACKING ANALYSIS 

A particle tracking analysis was conducted to evaluate if sediments from the beach area west 
of the proposed groin were mobilized/suspended (e.g. by boat activities), whether these 
suspended sediments would have the potential of impacting the proposed and existing 
marinas.  The particle tracking analysis utilizes the RMA2 simulated tidal circulation results 
based on mean tide conditions (Section 3) to track the movement of the suspended 
sediments (clays and sands) released at six locations west of the proposed groin.   Particle 
tracking simulations was conducted for the two marina layouts discussed earlier - Case 1 
(with both proposed and existing groins in place) and Case 2 (with only the proposed groin in 
place). 

Since the movement of the particles will depend on when the sediments were mobilized (e.g. 
during high or low tide), particle tracking simulations were conducted with the sediments 
released at different times (release times) of the tidal cycle – MHHW, peak ebb tide, and 
MLLW.  Particle tracking results for the clay-sized particles for Case 1 are shown in Figures 
14 to 16 for release times at MHHW, peak ebb tide, and MLLW, respectively.  In each figure, 
each of the six panels shows the particle trajectory released at one of the six released 
locations for a one-week simulation period.  The settling velocity of clay particles is very 
small and the particles remain in suspension throughout the one week simulation.  As shown 
in the figures, sediment transport for clay-sized particles for all three release times shows the 
east-to-west movement reflecting the tidal oscillation, eastward during the ebb tide and 
westward during the flood tide, with the net sediment transport to the east.  The clay particle 
tracking results indicate the groins are pretty effective in preventing the suspended 
sediments from migrating into both the proposed and existing marina basins.   

American Legion 
Post 291 

Marina Park 
Project Site 



Figure 14.  Case 1: Particle Tracking for Clay Particle Release at MHHW
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Figure 15.  Case 1: Particle Tracking for Clay Particle Release at Peak Ebb
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Figure 16.  Case 1: Particle Tracking for Clay Particle Release at MLLW
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The particle tracking results for sand particles are shown in Figure 17.  In the figure, each 
panel shows the results for all six release locations at MHHW, peak ebb tide, and MLLW.  
The sand particles settled within an hour after release so the sand settled within a short 
distance from the release location.  Particles between clay and sand would be expected to 
follow and settle somewhere along the paths for the clay particles. 

Particle tracking results for the clay particles for Case 2 are shown in Figures 18 to 20.  The 
results show that the proposed groin would be effective in preventing the clay particles from 
migrating into the proposed marina basin.  However, with the removal of the existing groin, 
some of the clay particles would migrate into the existing marina basin.  For sand particles 
which settle in less than an hour, the particle tracking results as shown in Figure 21 are 
almost identical as the results for Case 1.  The sand particles settled within a short distance 
from the release locations. 

 

  



R l P k EbbR l t MHHW R l t MLLWRelease at Peak EbbRelease at MHHW Release at MLLW

Figure 17.  Case 1: Particle Tracking for Sand Particles
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Figure 18.  Case 2: Particle Tracking for Clay Particle Release at MHHW
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Figure 19.  Case 2: Particle Tracking for Clay Particle Release at Peak Ebb 
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Figure 20.  Case 2: Particle Tracking for Clay Particle Release at MLLW
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R l P k EbbR l t MHHW R l t MLLWRelease at Peak EbbRelease at MHHW Release at MLLW

Figure 21.  Case 2: Particle Tracking for Sand Particles
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5. SUMMARY OF FINDINGS 

This report presents the methods and findings of a coastal engineering study conducted for 
the proposed Marina Park boat basin in Newport Beach.  The coastal engineering study 
evaluates the wind and ship waves at the marina basin and the corresponding wave loading 
on boats, docks and piles, as well as the potential water quality and sedimentation conditions 
of the marina basin. 

5.1 WAVE LOADINGS 

Operational wind winds at the basin were found to produce very small waves at the basin 
because most of the time, winds would be blowing across land before reaching the basin.  
Wind data at the nearby John Wayne Airport was analyzed to produce the extreme wind 
wave conditions (e.g. the 50- and 100-year return period winds) at the site.  Ship waves 
generated by typical vessels passing the site were also analyzed and found to be smaller 
than the extreme wind waves.  Hence, the wave loadings on the docks, boats, and piles were 
calculated based on the calculated extreme wind waves at the basin.  Table 7 below 
provides a brief summary of the wave loadings at the proposed marina basin. 

Table 7. Summary of Wave Forces 

RETURN 
PERIOD 

(YR) 
WATER 
LEVEL 

WAVE FORCE 
ON DOCK 
(LB/FT) 

WAVE FORCE 
ON BOAT 
(LB/FT) 

WAVE FORCE 
ON 16” PILE 

(LB) 

MOMENT ON 
16” PILE      
(LB-FT) 

50 
MLLW 

217 
508 297 3,073 

MHHW 487 269 4,174 

100 
MLLW 

214 
608 360 3,753 

MHHW 558 330 5,239 

 

5.2 WATER QUALITY 

The water quality analyses evaluated the tidal flushing capabilities of the proposed marina 
basin with two different layouts - Case 1 (with both the proposed and existing groins) and 
Case 2 (with only the proposed groin).  The results indicate that tidal flushing for both cases 
are rather poor and the flushing capabilities are well below the EPA guidelines which suggest 
adequate tidal flushing to maintain water quality of marina basins requires flushing reductions 
(the amount of a conservative substance that is flushed from the basin) ranging from 70% to 
90% over a 24-hour period.  Even though removing the existing groin (Case 2) provides 
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slight improvement in tidal flushing over Case 1, the improvement is not enough to provide 
good water quality for the proposed marina basin. 

It is recommended to use mechanical devices to improve tidal flushing of the proposed 
marina basin.  As an example, addition water quality modeling was conducted to illustrate the 
improvement of tidal flushing that can be achieved with the use four Oloids.  Figure 22 
compares the flushing reductions with and without the use of Oloids for both Case 1 and 
Case 2.  As illustrated in the figure, the use of four Oloids can substantially improve flushing 
for both cases and meet the EPA guideline for marina basin.   

This circulation enhancement example shows that it is feasible to mitigate poor flushing of 
the proposed marina basin by using mechanical flow enhancement devices.  The Oloids 
were chosen just for demonstration and other mechanical devices can also be used to 
achieve similar improvements.  Implementation of mechanical flow enhancement devices 
would require further evaluation for the optimal numbers and placement locations within the 
basin. 

5.3 SEDIMENTATION ANALYSES 

Observations of existing sediment deposition conditions indicate a slow, but long-term 
sedimentation problem in the neighboring marina basin (American Legion Post 291).  Since 
the proposed groin is expected to provide similar protection as the existing groin for the 
American Legion marina, similar long-term sedimentation is likely to happen at the proposed 
marina basin.  The particle tracking analysis results are consistent with these observations 
showing there is a net sediment transport to the east along Newport Channel, bringing 
sediment from the beach west of the groin towards the entrance of the marina basin.  In 
addition, the particle tracking results shows the proposed groin is effective in preventing fine 
sediments from migrating into the proposed marina, but the existing groin would still be 
important in preventing some fine sediment from migrating into the existing marina even with 
the proposed groin in place.  

  



Average Flushing Reduction 43% Average Flushing Reduction 48%

Case 2 – Proposed Groin OnlyCase1 – Proposed and Existing Groins

Average Flushing Reduction 89%Average Flushing Reduction 80%

Figure 22.  Comparison of Flushing Reductions

Case 2 with Circulation EnhancementCase1 with Circulation Enhancement
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5.4 PROPOSED AND EXISTING GROINS 

The Marina Park marina basin has a proposed groin to keep sediment moving along the 
existing beach area (west of the proposed groin) from migrating into the proposed marina 
basin.  This proposed groin has the same length as an existing groin for the American Legion 
Post 291 marina just east of the proposed marina.   The results of the sedimentation analysis 
indicate that the proposed groin would serve the purpose of preventing most of the sediment 
from the beach to migrate into the new marina basin.  In addition, the sedimentation analysis 
results also indicate that the proposed groin would likely to prevent most of the sediments 
from migrating into the existing American Legion Post 291 marina.  On the other hand, the 
water quality modeling results indicate that removing the existing groin could only slightly 
improve water circulation (hence water quality) of the proposed marina.  Hence, from the 
standpoints of sedimentation and water quality, there is no compelling reason for either 
keeping or removing the existing groin.   
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