COASTAL PROCESSES STUDY FOR THE
LILLIAN PARK : BEACH HABITAT AND
SHORELINE PROTECTION
FINAL TECHNICAL REPORT

September 2021

Engineering/Environmental Services for a Coastal
Processes Study for the Lillian Park Beach Habitat
and Shoreline Protection Project

Contents
1.

Introduction .......................................................................................................................................... 3
1.1.
1.2.
1.3.
1.4.

2.

Existing Conditions – Data Collection ................................................................................................... 5
2.1.
2.2.
2.3.
2.4.

3.

Overview ....................................................................................................................................... 7
Water Surface Elevation ............................................................................................................... 8
Winds ............................................................................................................................................ 8
Waves ............................................................................................................................................ 9
Currents......................................................................................................................................... 9
Shoreline Change ........................................................................................................................ 11
Sediment Transport .................................................................................................................... 12

3.7.1.

Alognshore Transport Patterns ........................................................................................... 12

3.7.2.

Cross‐shore Distribution of Sediment Transport ................................................................ 14

3.7.3.

Additional Analysis .............................................................................................................. 16

Alternatives Development .................................................................................................................. 18
4.1.
4.2.
4.3.
4.4.
4.5.

5.

Survey Data ................................................................................................................................... 5
Geotechnical Data ......................................................................................................................... 5
Environmental Data ...................................................................................................................... 6
Coastal Data .................................................................................................................................. 7

Coastal Process Analysis ....................................................................................................................... 7
3.1.
3.2.
3.3.
3.4.
3.5.
3.6.
3.7.

4.

Background and History ................................................................................................................ 3
Statement of Problem/Concern .................................................................................................... 4
Project Goals ................................................................................................................................. 4
Approach and Methodology ......................................................................................................... 4

Alternative Layout 1: Breakwater Structure with Encroaching Beach Area ............................... 20
Alternative Layout 2: Minimally Encroaching Breakwater and Beach Area ............................... 20
Alternative Layout 3: Minimally Encroaching Divided Breakwater and Beach Area .................. 21
Alternative Breakwater Structures ............................................................................................. 22
Estimates of Probable Cost ......................................................................................................... 24

4.5.1.

Alternative 1 Conceptual Construction Cost....................................................................... 25

4.5.2.

Alternative 2 Conceptual Construction Cost....................................................................... 26

4.5.3.

Alternative 3 Conceptual Construction Cost....................................................................... 27

Summary and Conclusions .................................................................................................................. 27
5.1.
5.2.
5.3.

Summary ..................................................................................................................................... 27
Conclusion ................................................................................................................................... 28
Next Steps ................................................................................................................................... 29

Page | 1

Engineering/Environmental Services for a Coastal
Processes Study for the Lillian Park Beach Habitat
and Shoreline Protection Project

Annexes:
Annex 1: Data Collection Memorandum
Annex 2: Existing Conditions Coastal Engineering and Habitat Process Analysis and Alternative
Development Memorandum
Annex 3: Coastal Engineering Analysis Report
Annex 4: Geometrical Concept Drawings

Tables:
Table 1 ‐ WSE (Storm Tide) AEP Results ........................................................................................................ 8
Table 2 ‐ Construction Cost Comparison .................................................................................................... 24
Table 3 ‐ Alternative 1 Estimated Construction Costs ................................................................................ 25
Table 4 ‐ Alternative 2 Estimated Construction Costs ................................................................................ 26
Table 5 ‐ Alternative 3 Estimated Construction Cost .................................................................................. 27
Table 6 ‐ Alternative Comparison Matrix .................................................................................................... 29

Figures:
Figure 1 ‐ Project Site .................................................................................................................................... 3
Figure 2 ‐ Project Site Boat Ramp with Sediment Deposition (8/16/2015) .................................................. 4
Figure 3 ‐ Potential Wetland Area ................................................................................................................ 6
Figure 4 ‐ Lillian Park Wind Roses (Wind Speed Units: Knots) ...................................................................... 8
Figure 5 ‐ Typical Nearshore Waves (15kn wind speed coming from the south) ......................................... 9
Figure 6 ‐ 2D Hydrodynamic Model Domain............................................................................................... 10
Figure 7 ‐ Flow pattern due to tides, winds, and waves during flood tide conditions (incoming tide) ...... 11
Figure 8 ‐ Shoreline Change Rate (2004 ‐ 2020) (positive (negative) represents accretion (erosion)) ...... 11
Figure 9 ‐ Longshore Sediment Transport Patterns (2013 ‐ 2015) ............................................................. 13
Figure 10 ‐ Computational transects used in the cross‐shore distribution of sediment transport analysis
and bathymetric data (2021) ...................................................................................................................... 14
Figure 11 ‐ Sediment transport with WSE at MLLW for conditions that drive transport north to south for
transects 1 and 2. ........................................................................................................................................ 15
Figure 12 ‐ Sediment transport with WSE at MLLW for conditions that drive transport south to north for
transects 2 and 3. ........................................................................................................................................ 15
Figure 13 ‐ Transport from north (extreme low water) 2011 ramp and cumulative net transport along
transect. ...................................................................................................................................................... 16
Figure 14 ‐ Transport from south (extreme low water) 2011 ramp and cumulative net transport along
transect. ...................................................................................................................................................... 16
Figure 15 ‐ Varying Morphologic Response along Groin Field South of the Site ........................................ 17
Figure 16 ‐ Project Site Brightened Photos ................................................................................................. 18
Figure 17 ‐ Proposed Design Concept ......................................................................................................... 19
Figure 18 ‐ Alternative 1 ............................................................................................................................. 20
Figure 19 ‐ Alternative 2 ............................................................................................................................. 21
Figure 20 ‐ Alternative 3 ............................................................................................................................. 22
Figure 21 ‐ Rubble Mound Rock Breakwater .............................................................................................. 23
Figure 22 ‐ Sheetpile Wall Breakwater Structure ....................................................................................... 23
Page | 2

Engineering/Environmental Services for a Coastal
Processes Study for the Lillian Park Beach Habitat
and Shoreline Protection Project

1. Introduction
1.1. Background and History
The project site is located in Baldwin County, Alabama along Perdido Bay. The Lillian Park Beach and
Boat Launch were constructed to facilitate greater public access to and enjoyment of the natural
resources of the Perdido River watershed and the Gulf of Mexico. The sand beach shoreline and coastal
habitat are a preferred feature for recreational use. Erosion of adjacent bay shoreline due to wave
energy, loss and reduction of the nearshore habitat and degradation of the littoral habitat are occurring
at this location. Additionally, sedimentation is occurring in the boat ramp, hindering water access.
The Coastal Processes Study for the Lillian Park Beach Habitat and Shoreline Protection Project
evaluates the existing conditions and associated coastal processes. By establishing the existing
conditions related to wave action, sediment deposition, erosion, and degradation of littoral
environments, conceptual alternative solutions can be developed, evaluated, and selected to provide a
sustainable shoreline and boat ramp. As a result, the primary objectives of the study are:
1. Improving boat access and protection from high‐energy waves,
2. Minimize the overall operations and maintenance of the park facility due to sand deposition in
unwanted areas such as the boat ramp,
3. Provide suitable public access for boats, fisherman, and enthusiasts to the natural resource.
The project work tasks include the collection and evaluation of existing data, analysis of coastal
processes, and development of conceptual alternatives to meet the project goals.

Figure 1 ‐ Project Site
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1.2. Statement of Problem/Concern
This site is currently experiencing negative impacts due to sedimentation and unattenuated high‐energy
wave action. As a result, the public boat launch at Lillian Park is subject to open wave action in rapid
succession, excessive sand deposition shoaling, and floating debris buildup on the ramp itself.
Consequently, the operation and maintenance of the facility has become onerous.

Figure 2 ‐ Project Site Boat Ramp with Sediment Deposition (8/16/2015)

1.3. Project Goals
The objectives of this report are to summarize the coastal processes and provide an understanding of
the natural coastal processes at the project site, and to develop a set of alternative solutions to meet
the project goals.
Project Goals include:
1.
2.
3.
4.
5.

Reduce overall maintenance costs due to sand and debris buildup on the ramp
Reduce safety risks at the public boat launch from unattenuated wave action
Create a stable sand beach shoreline and minimize erosion and habitat loss
Create a more stable and useable public beach
Protect adjacent properties from beach erosion, if possible

1.4. Approach and Methodology
This study evaluated the wind‐wave climate and the related longshore sand transport potential in
conjunction with a review of historic geomorphological indicators for transport direction. The evaluation
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results in technical criteria information required to select the most appropriate designs for shoreline
resilience. The overall project alternatives consider various recreational, accessibility, operational, and
maintenance activity concerns. Capital, maintenance, and operational costs are also an important factor
for consideration.

2. Existing Conditions – Data Collection
During the development of the scope of work for this project, collection of the following sets of data was
acquired:
1. Bathymetric survey Perdido Bay, near the project vicinity.
2. Limited geotechnical data collection to incorporate and confirm results related to existing
known soil parameters from historical projects within the general project vicinity.
3. Review and identification of environmentally sensitive areas which may influence the alternative
development.
4. Existing coastal processes data to develop a database of physical data and available knowledge
relevant to the project shoreline that will be used as the basis for the coastal engineering
analysis and design.
A detailed summary of the data collection effort is provided as Annex 1.

2.1. Survey Data
•

Hydro Engineering Solutions, a division of Hydro, LLC (Hydro) was the selected subconsultant for
the hydrographic survey data collection. Hydro performed a bathymetric survey of multiple
transects within the vicinity of the Lillian Park Boat Launch and the US Highway 98 Bridge to
determine the existing bay bottom elevations. The data collected and Summary Survey Report
provided by Hydro is located in Appendix A of Annex 1. Elevations vary from approximately +6’
NAVD88 at the shoreline to ‐16’NAVD88 near the US Hwy 98 Bridge. Nearshore of the project
site the bay bottom elevation varies from 0.0’ to ‐4.0’ NADV88.

2.2. Geotechnical Data
Geotechnical Engineering‐Testing, Inc. (GET) was the selected subconsultant for the geotechnical data
collection. The geotechnical information included twelve (12) grab samples from points around the site
vicinity, analysis of the characteristics, composition, and size of the materials. Existing geotechnical data
from the completed US Highway 98 Bridge project including soil borings and other publicly available
data sources were evaluated where applicable. The data collected, testing results, and geotechnical
summary report is located in Appendix B of Annex 1.
The results of the geotechnical data collection and analysis indicated that most of the site soils consist of
loose sands or soft clays. These soil types generally provide low bearing capacities for pile supported
structures but may still be acceptable for the light loads anticipated for wooden pier and dock
structures.
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2.3. Environmental Data
Barry A. Vittor & Associates, Inc. (BVA) was selected as the subconsultant to perform review of the
environmental impacts and/or considerations to the natural environment found at the project site. BVA
conducted an environmental resource and regulatory evaluation of the potential improvements to
Lillian Park including a submerged aquatic vegetation survey, wetland assessment, and endangered
species act assessment. A summary of the information collected on environmental resources is provided
as Appendix C of Annex 1.
The wetland conditions assessment identified two (2) wetland areas (north and south) within the
property boundaries. One wetland area extends roughly 400 feet along the northern property line
beginning at Perdido Bay. The other wetland area is located along nearly the entire extent of the
southern property line. The shoreline portion of the northern wetland inland is characterized as an
emergent tidal marsh dominated by common cane in a zone about 10 feet wide. Away from the
shoreline, the northern wetland consists of forested habitat. The southern wetland is entirely forested.

Figure 3 ‐ Potential Wetland Area

The results of the submerged aquatic vegetation (SAV) survey conducted at the site indicates that no
SAVs exist at the project site.
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The endangered species act assessment indicates that critical habitat has been designated for some
threatened and endangered species within the region, but no critical habitat is located within the
project area.

2.4. Coastal Data
Existing coastal data was collected to develop a project database of physical data and available
knowledge relevant to the project shoreline that will be used as the basis for the coastal engineering
analysis. A compilation of the existing information on coastal processes including data on winds, waves,
tides, currents, sediment budgets, sediment characteristics, and relative sea level rise is provided as
Appendix D of Annex 1.

3. Coastal Process Analysis
Waves, winds, water levels, shoreline morphology, and sediment transport analysis are required to
evaluate the existing conditions. Both typical and extreme event statistics for winds, waves, and water
levels were developed using relevant information derived from Federal databases, including National
Oceanic and Atmospheric Administration (NOAA) and Federal Emergency Management Agency (FEMA).
The following project tasks have been completed to assess existing conditions and develop alternative
solutions.
1. Boat launch maintenance records provided by Baldwin County were reviewed.
2. The maintenance records indicate frequent cleaning of deposit sand along the boat ramp and
adjacent areas. On average, maintenance occurs most frequently within the summer months
(June through August).
3. The findings show that sedimentation occurs along the south boat launch ramp and bulkhead
immediately south of the boat ramp.
4. These deposition trends support the idea that sediment transport from south of the project
facility is the main driver of site morphology.
A detailed summary of the existing coastal process analysis is provided as Annex 3.

3.1. Overview
Coastal processes acting on the project site were analyzed for both typical and storm conditions. The
site is characterized by relatively mild conditions interspersed with higher energy fronts and extreme
tropical events. The higher energy fronts are thought to drive the majority of the system’s morphology
and extreme tropical events causing dramatic morphological response that are dependent on the
orientation of storm impact.
The boat ramp is exposed to waves from the northeast and southern quadrants, with more waves more
frequently impacting the shoreline coming from the southern direction. Waves impacting from the
southern quadrant are more likely to control the wave conditions at the boat ramp thus impacting
navigation while waves from the northeast drive substantial sediment transport due to shoreline
orientation.

Page | 7

Engineering/Environmental Services for a Coastal
Processes Study for the Lillian Park Beach Habitat
and Shoreline Protection Project

Sediment transport coming from immediately north and south of the boat ramp pushes sediment
towards the boat ramp. The project site was found to be a convergence node/sediment sink. The
majority of the sediment transport occurs in the nearshore.

3.2. Water Surface Elevation
Tidal datums and water levels were collected from NOAA 8729840 Pensacola gaging station (NOAA,
2021) for 10‐yr and 25‐yr return period conditions. FEMA FIS model results were utilized for return
periods higher than the 50‐year. A Joint Probably Method with Optimal Sampling (JPM‐OS) analysis was
utilized for higher return years. Water Surface elevation results are summarized below.

Table 1 ‐ WSE (Storm Tide) AEP Results

Return Period (Yr)

Storm Tide (Ft, MSL)

10

3.8

25

4.9

50

7.0

100

10.4

3.3. Winds
A wind rose was developed using historical NOAA Pensacola station wind data to describe the wind
characteristics at Lillian Park. These illustrate the frequency of occurrence of wind events in various
directions for various time periods.

Figure 4 ‐ Lillian Park Wind Roses (Wind Speed Units: Knots)
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The wind roses indicate persistent winds with a large percent of occurrence originating from the north.
Such wind speeds are associated with strong winter cold front storms that pass through the area. The
highest wind speeds are observed from the south, which are associated with summer months and along
the longest fetch to the site.

3.4. Waves
Nearshore wave modeling was conducted to develop an understanding of the typical nearshore wave
climate, which is a significant driver of sediment transport. Wave modeling was conducted to transform
waves from offshore to the subject project shoreline using the SWAN model (Delft University of
Technology, 2012), which is a 2‐D, spectral (phase‐averaged) wave generation and transformation
model.
For typical daily conditions, with winds coming from the south, the wave model results for significant
wave height and direction are shown below.

Project Site

Figure 5 ‐ Typical Nearshore Waves (15kn wind speed coming from the south)

3.5. Currents
To assess surface water circulation patterns, a high‐resolution hydrodynamic model was developed
using site‐specific flow conditions at the site in the 2‐D hydrodynamic model Mike 21, Flexible Mesh
(DHI, 2020).
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Project Site

Figure 6 ‐ 2D Hydrodynamic Model Domain

Current velocities in the adjacent bay and project area nearshore reach up to 0.5 ft/s and the flow,
speeds, and direction of the currents are highly affected by the winds. During winter months, the net
current flows from north are due to the seasonal predominate northerly winds and larger river flows.
During summer months, the net current flows from the south are due to the seasonal southerly winds
and low water river flows. Overall, current speed resulting from typical wind patterns do not exceed
approximately 0.5 ft/s, which is a relatively slow current speed.
As water flow reaches the boat ramp, the velocity drops due to ground elevations that are deeper than
the adjacent nearshore elevations causing deposition of sediments.
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Figure 7 ‐ Flow pattern due to tides, winds, and waves during flood tide conditions (incoming tide)

3.6. Shoreline Change
A shoreline change analysis was conducted utilizing aerial imagery from 2004 to 2020 to develop an
understanding of the shoreline morphology. The shoreline change rate determined is shown in the
figure below. The shoreline change rate appears to range between ‐1.5 ft/yr and 0.5 ft/yr near the
project site.

Project Site

Figure 8 ‐ Shoreline Change Rate (2004 ‐ 2020) (positive (negative) represents accretion (erosion))
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3.7. Sediment Transport
3.7.1. Alognshore Transport Patterns
The wave‐driven longshore sediment transport potential along the western bay shoreline was calculated
using the typical (daily) wave conditions developed at the project site. The wave forcing methodology to
drive sediment transport utilizes CERC equation (USACE, 2002). This approach was conducted to provide
a reasonable estimate of sediment transport potential and realistic morphologic processes at the project
site.
The evaluation of wave driven longshore sediment transport potential between 2013 and 2015 shows
the patterns of overall, summer, and winter longshore transport potential. The transport patterns
indicate a convergent nodal point located south of the project site where the transport coming from the
north of the project site is directed toward the south, and conversely, the transport coming from the
south of the project site is directed toward the north. A convergence node in sediment transport leads
to a sink of sediment resulting in accretion at the project site.
The seasonality of the longshore sediment transport was evaluated and, as shown on the figure below,
the convergence node is maintained during the winter months. During summer, the transport from the
north to the south is reduced while the transport from the south to the north is maintained, leading to
amplified accretion at Lillian Park.
On Figure 8, The net longshore sediment transport potential going to the north (south) is shown in red
(blue), the gross longshore sediment transport potential is shown in black .
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Project Site

Figure 9 ‐ Longshore Sediment Transport Patterns (2013 ‐ 2015)
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3.7.2. Cross‐shore Distribution of Sediment Transport
To evaluate the extents of the sediment transport influence perpendicular to the project shoreline, the
cross‐shore distribution associated with winds and currents were calculated for the same periods
discussed in Section 3.7.1.
Due to the bathymetry and geometry of the project site, more wave breaking is expected at lower water
levels, leading to a wider extent of sediment transport across the shoreline and adding more sediment
to the boat ramp.
Therefore, sediment transport was computed when the water level was at Mean Lower Low Water
(MLLW), which occurs nearly daily, and for a water level of ‐1.34 ft NAVD88, which is approximately the
lowest annual water level observed in the record and is expected to occur a few times a year.
The cumulative transport north and south of the boat ramp extends further seaward than at the
transport at the boat ramp due to shallower depths that induce wave breaking. The cumulative
transport at the boat ramp spans a short distance offshore due to the boat ramp maintenance activities
that keep the sediment off of the ramp and allow for the lower bottom depth. Most of the transport
occurs within approximately 75 ft of the shoreline.
Comparison of the bay bottom elevations shown in Figure 9 indicate that the bottom elevation of the
boat ramp itself compared to the bottom elevation of the adjacent transects appears that at least 2 ft of
deposition have occurred on the adjacent transects in the over a 10 year period since construction. This
deposition provides a source of sediment immediately adjacent to the boat ramp, and drives the
sedimentation on the boat ramp itself.

Figure 10 ‐ Computational transects used in the cross‐shore distribution of sediment transport analysis and bathymetric data
(2021)
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Cross-shore distribution of sediment transport results are shown in the figures below. These provide an
indication of offshore extents of proposed alternatives and structures.

Figure 11 ‐ Sediment transport with WSE at MLLW for conditions that drive transport north to south for transects 1 and 2.

Figure 12 ‐ Sediment transport with WSE at MLLW for conditions that drive transport south to north for transects 2 and 3.

Page | 15

Engineering/Environmental Services for a Coastal
Processes Study for the Lillian Park Beach Habitat
and Shoreline Protection Project

Figure 13 ‐ Transport from north (extreme low water) 2011 ramp and cumulative net transport along transect.

Figure 14 ‐ Transport from south (extreme low water) 2011 ramp and cumulative net transport along transect.

3.7.3. Additional Analysis
The shoreline south of Lillian Park has been stabilized with shore‐normal groins which have retained
sediment as shown in Figure 10 below. This is indicative of alongshore sediment transport as a driver of
morphology in this region. Morphologic response to shore‐normal groins can indicate morphologic
trends.
Near the project site, much of the time (2012, 2016, 2019), the groins indicate transport from south to
north. This corresponds generally with the longshore transport potential calculations described in the
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previous sections, and confirms the longshore sediment transport directionality results south of Lillian
Park. The 2020 image is post‐storm; the shoreline positions here indicate cross‐shore retreat typical
from storm impacts.
Along much of the remainder of the shoreline, morphology appears to be episodic. The lack of clear
shoreline change patterns typically indicates a low energy environment with low rates of sediment
transport most of the time, intermixed with random high‐energy storm events (cold fronts, tropical
storms, and hurricanes) that generate the majority of the transport and morphology.

Figure 15 ‐ Varying Morphologic Response along Groin Field South of the Site

The 2012 aerial photo show in Figure 16 indicates the general location of dredging conducted as part of
the construction of the boat ramp and shows aerial photos of the boat ramp that have been digitally
brightened to better show the bay bottom.

Page | 17

Engineering/Environmental Services for a Coastal
Processes Study for the Lillian Park Beach Habitat
and Shoreline Protection Project

Figure 16 ‐ Project Site Brightened Photos

Generally darker areas indicate deeper water while lighter areas show shallower water providing a
qualitative evaluation of the bathymetry over time. The photos appear to show a gradual infilling of the
dredged areas, especially immediately south and north of the boat ramp. This trend could be confirmed
when comparing the 2011 design bottom elevations versus the 2021 bay bottom elevation collected as
part of this study. The post‐storm image in 2020 shows a potential dramatic infilling of the boat launch
area. Infilling is expected to increase the deposition of sediment into the boat ramp area.

4. Alternatives Development
Following the results from the Coastal Engineering Analysis, conceptual alternatives were developed
that are cost‐effective, meet the project design criteria, meet the project goals, and utilize sound
engineering principles. The Existing Conditions Coastal Processes modeling results, as well as deposition
trends from County maintenance records show that sediment transport from both the north and south
of the project facility are the drivers of site morphology and therefore, boat ramp sedimentation.
To address project goals and address ongoing sediment transport trends currently acting at the site. The
proposed conceptual alternatives developed consist of two (2) main components:
1.
South Design Component (Boat Launch Area Protection) – Defined by the new Breakwater
Structure
2.
North Design Component (Pocket Beach) – Defined by the proposed Sand Pocket Beach Area
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Through the alternatives development process, these two primary components have been altered in
various configurations to provide multiple alternatives for considerations. Each component addresses
the project design criteria individually and meet the project goals through a variety of alternatives. The
overall location of these components are depicted in Figure 17 – Proposed Design Concept. The
combination of various component alternatives are described further below.
The modeled cumulative transport extents offshore adjacent to the ramp along with sediment transport
modeled at the approximately lowest annual water level results indicate the sediment transport occurs
over a wider cross‐shore extent, particularly on transport coming from the south. These results were the
driver the geometric design of the alternative structures located south of the boat ramp.

Figure 17 ‐ Proposed Design Concept

Component 1 (South Design Component):
The proposed Groin/Breakwater Structure would break incoming waves derived from the south and
reduce their energy near the boat launch and dock shoreline and block sediment transport coming from
the south. The proposed Breakwater Structure will reduce overall maintenance costs associated with
sand and debris build‐up on the existing ramp and reduce safety risks associated with unattenuated
wave action.
Component 2 (North Design Component):
The proposed Pocket Beach would minimize shoreline and habitat erosion along the Perdido Bay
shoreline and create a more stable and useable public beach while mitigating sediment deposition
associated with sediment transport coming from the north.
These two project components were used to develop alternative project layouts that will be utilized for
construction cost comparison
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4.1. Alternative Layout 1: Breakwater Structure with Encroaching Beach Area
Alternative 1 consists of an approximately 145 ft groin/breakwater structure on the southern end of the
site south of the existing boat pier, as well as a Sand Pocket Beach Area on the northern shoreline with
T‐shaped groins. This layout will maximize potential beach area and effectively minimize sediment build‐
up on the existing boat ramp, but will have the most impacts to the existing fishing pier.

Figure 18 ‐ Alternative 1




Component 1 (South Design Component): 145’ Groin/Breakwater Structure south of southern
boat pier.
Component 2 (North Design Component): Large pocket beach. The southern groin would
encroach on the existing fishing pier. This would require the construction of the southern groin
under the existing fishing pier.

4.2. Alternative Layout 2: Minimally Encroaching Breakwater and Beach Area
Alternative 2 is similar in layout to Alternative 1, but minimizes the impact on the existing fishing pier.
Alternative 2 includes optional one‐time maintenance dredging of the areas between the existing boat
pier structures and proposed breakwaters/groins. Dredge material could potentially be utilized for the
construction of the Pocket Beach.
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Figure 19 ‐ Alternative 2




Component 1 (South Design Component): 145’ Groin/Breakwater Structure south of southern
boat pier.
Component 2 (North Design Component): Smaller pocket beach avoiding any impacts to the
existing fishing pier and one‐time dredging of the areas adjacent to the existing boat piers.

4.3. Alternative Layout 3: Minimally Encroaching Divided Breakwater and Beach Area
Alternative 3 would include the same pocket beach area as proposed in Alternative 2, but would utilize a
combination of groin and detached breakwater system adjacent to the existing wave attenuation
structure and boat pier. The southern breakwater would have the largest footprint, but would reduce
negative impacts to the operational function of the southern boat pier. Dredge material between the
southern groin and the north boat pier could potentially be utilized for the construction of the Pocket
Beach.
The detached breakwater would require water based equipment which could increase the construction
costs.
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Figure 20 ‐ Alternative 3





Component 1 (South Design Component): Groin and detached breakwater system adjacent to
southern boat pier with a total length of 195’. This would require construction of the toe of the
groin under the existing boat pier.
Component 2 (North Design Component): Smaller pocket beach avoiding any impacts to the
existing fishing pier and one‐time dredging of the areas adjacent to the existing boat pier.

4.4. Alternative Breakwater Structures
In addition to the three alternative layouts presented above, two structure types were be evaluated for
the breakwater structure on the southern end of the site.
1. Rock rubble mound rock breakwater
2. Sheetpile wall breakwater
The alternative breakwater structures, shown in Figures 13 and 14, were be used to compare and
optimize the anticipated footprint of proposed Component 1 with construction costs. It is expected that
both typical sections can be constructed from the land and will require minimal water‐based equipment.
This will keep construction costs within typical cost expectations without the premium expense of
water‐based labor and insurance rates.
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Figure 21 ‐ Rubble Mound Rock Breakwater

Figure 22 ‐ Sheetpile Wall Breakwater Structure
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4.5. Estimates of Probable Cost
The first step in developing the estimated probable construction costs were to develop an estimated
construction costs per linear foot for each of the breakwater typical section types. These costs were
then evaluated for alternative configures presented in Section 4.1, along with knowledge obtained from
previous projects of a similar nature.
The sheetpile wall breakwater structure was found to be approximately 1.6 times greater in cost per
linear foot than the rubble mound rock breakwater structure and was therefore ruled out from the
further detailed cost estimate comparison. This large difference in typical section costs is due to the
material costs associated with the steel sheet piling in addition to increased labor expenses associated
with pile driving and welding efforts, as well as required concrete cap or waler system.
The remaining rubble mounded typical section cost per linear foot was then used for each alternative
configuration. Due to the early stage of the project, all cost estimates presented below include a 30%
contingency factor to address unknown construction market fluctuations between design and future
construction periods. These opinions of probable construction costs will be refined as the project
progresses during the future detailed design phase.

Table 2 ‐ Construction Cost Comparison

Alternative

Estimated Construction Cost
(w/ 30% Contingency)

Alternative 1

$1,141,400

Alternative 2

$1,110,590

Alternative 3

$1,449,110

Detailed cost estimates for each alternative layout are included in the subsequent sections.
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4.5.1. Alternative 1 Conceptual Construction Cost
Table 3 ‐ Alternative 1 Estimated Construction Costs

Construction Costs
Bid
Item

Cost Of Primary Items

Units

Unit Price
Summary

Quantity

Extended Cost

ls

$125,000.00

2

Mobilization &
Demobilization
Dredging/Excavation (Re‐Use
Onsite)

cy

$12.00

800

$9,600.00

3

Sand

ton

$25.00

500

$12,500.00

4

Surveying

ls

$50,000.00

1

$50,000.00

5

Environmental Protection

ls

$10,000.00

1

$10,000.00

6

Geogrid Composite

sy

$9.00

2,600

$23,400.00

7

Breakwater

ton

$135.00

2,700

$364,500.00

8

Groin
Permanent Lighted Warning
Signs/Navigational Aids

ton

$135.00

1,800

$243,000.00

ea

$8,000.00

5

$40,000.00

1

9

1

$125,000.00

Subtotal

$878,000.00

Contingency (30%)

$263,400.00

Total

$1,141,400.00
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4.5.2. Alternative 2 Conceptual Construction Cost
Table 4 ‐ Alternative 2 Estimated Construction Costs

Construction Costs
Bid
Item

Cost Of Primary Items

Units

Unit Price
Summary

LS

$125,000.00

2

Mobilization &
Demobilization
Dredging/Excavation (Re‐
Use Onsite)

CY

$12.00

3

Surveying

LS

4

Environmental Protection

5

1

Quantity

1

Extended Cost

$125,000.00

800

$9,600.00

$50,000.00

1

$50,000.00

LS

$10,000.00

1

$10,000.00

Geogrid Composite

SY

$9.00

2,300

$20,700.00

6

Breakwater

Ton

$135.00

2,700

$364,500.00

7

Groin

Ton

$135.00

1,700

$229,500.00

8

Sand
Permanent Lighted Warning
Signs/Navigational Aids

Ton

$25.00

200

$5,000.00

EA

$8,000.00

5

$40,000.00

9

Subtotal

$854,300.00

Contingency (30%)

$256,290.00

Total

$1,110,590.00
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4.5.3. Alternative 3 Conceptual Construction Cost
Table 5 ‐ Alternative 3 Estimated Construction Cost

Construction Costs
Bid
Item

Cost Of Primary Items

Units

Unit Price
Summary

Quantity

1

LS

$175,000.00

2

Mobilization &
Demobilization
Dredging/Excavation (Re‐
Use Onsite)

CY

$12.00

3

Surveying

LS

4

Environmental Protection

5

1

Extended Cost

$175,000.00

400

$4,800.00

$50,000.00

1

$50,000.00

LS

$10,000.00

1

$10,000.00

Geogrid Composite

SY

$9.00

2,600

$23,400.00

6

Breakwater

Ton

$135.00

4,200

$567,000.00

7

Groin

Ton

$135.00

1,700

$229,500.00

8

Sand
Permanent Lighted
Warning
Signs/Navigational Aids

Ton

$25.00

600

$15,000.00

EA

$8,000.00

5

$40,000.00

9

Subtotal

$1,114,700.00

Contingency (30%)

$334,410.00

Total

$1,449,110.00

5. Summary and Conclusions
5.1. Summary
This report provides an analysis of existing conditions and coastal processes that may have real and
ongoing negative considerations to sediment deposition at the boat ramp, degradation of the
immediate shoreline and littoral habitat, public safety and public access to the Lillian Park Boat Launch.
The main project tasks included existing data collection and evaluation of new data collected, a coastal
processes analysis, and development of conceptual alternatives to meet the project goals.
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Data collection was completed to provide additional understanding of the existing land and coastal
features that may influence the Lillian Park Boat Launch and shoreline including:





Bathymetric survey to determine Perdido Bay bottom elevations near the project vicinity.
Limited geotechnical collection to incorporate and confirm results related to existing known soil
parameters from historical projects within the general project vicinity.
Review and identification of environmentally sensitive areas which may influence the alternative
development.
Existing coastal data to develop a database of physical data and available knowledge relevant to
the project shoreline that will be used as the basis for the coastal engineering analysis and
design.

Informed by the data collection efforts, as well as data provided by Baldwin County, coastal processes
including waves, winds, water levels, and sediment transport were analyzed to assess the existing
conditions impact on the project shoreline. Coastal processes analysis results were utilized to identify
the driving forces causing sediment depositions issues at the project site and show that sediment
transport immediately north and south of the boat ramp drives sediment towards the boat ramp. The
majority of the sediment transport was found to occur very near the shoreline.
Modeling results also indicate that the project site is at a sediment transport convergence zone,
meaning that sediment transport from the north and south come together near the site, causing
sedimentation.
Using these results, conceptual level alternative solutions were developed to meet the project design
criteria and project goals using sound engineering principles.

5.2. Conclusion
This preliminary Engineering/Environmental Services for a Coastal Processes Study report presented
the design alternatives evaluated for the proposed Lillian Park Boat Launch Improvements. All
construction alternatives were evaluated based upon project criteria, design assumptions and
considerations outlined within this report. The estimated constructions costs for each alternative layout
also provides capital cost comparisons for alternative selection consideration. Conceptual geometric
layout drawings of the various alternatives are included as Annex 4 of this report.
While the existing coastal process analysis provided a basis to develop alternatives that will provide
benefits to the functions and maintenance operations at the existing boat launch, additional analysis of
the selected alternative is recommended. Additional analysis in future design phases will further refine
and optimize the selected alternative.
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Table 6 ‐ Alternative Comparison Matrix

Alternative

Constructability

Cost

Opportunity for
Optimization

Alternative 1

Land Based

Moderate

High

Alternative 2

Land Based

Moderate

High

Alternative 3

Land & Water
Based

High

High

Once an alternative is selected the following optimizations will be completed in design:

1.
2.
3.
4.
5.
6.

Size and footprint of proposed structures could be refined
Internal breakwater toe could be removed
Internal slope may be able to be steepened to 1.5H:1V
Consider evaluation of various slopes for stable stone size
Checked for material volume optimization/minimization
One time advanced maintenance dredging along the southern bulkhead could be incorporated
into the alternative plan to account for sediment deposition

All three alternatives presented herein provide an effective solution to mitigate the existing problems at
the Lillian Park Boat Launch and address project goals.
Based on the evaluations in this report, Alternative 2 is the preferred alternative n for the proposed
project because it is the most cost‐effective and meets all of the goals and objectives of the project.
It should be noted that Component 1 (South Design Component) will likely be more effective the closer
it is placed to the boat ramp; the structure can be placed alongside the southern boat pier and not
interfere with mooring on the shore‐parallel end of the structure. With additional capital funding, a steel
sheetpile wall could potentially be incorporated into the existing southern mooring dock in place of the
rock groin/breakwater structure to provide protection/reduction in sedimentation. If additional funding
is provided this modification of Component 1 should evaluated in future design phases.
Additionally, the other features of the selected alternative will be further refined in future design phases
of the project.

5.3. Next Steps
The alternatives presented in this study are conceptual in nature. Alternative 2 is the preferred
alternative concept and will require detailed data collection, engineering and design will be required to
determine optimal locations and configurations. Detailed data collection, engineering and design tasks
may include:



Detailed topographic and bathymetric survey data collection at the project site.
Detailed geotechnical data collection and evaluation at the project site, including soil borings,
soil classification testing, strength testing, settlement analysis.
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Coastal numerical modeling of selected alternative to refine and optimize the preferred
alternative.
Detailed engineering and design including production of construction plans and technical
specifications.
Required Environmental permitting (permit application development, submittal, and
coordination).

Through these detailed next steps, the preferred alternative can be further refined and designed to
progress the project to construction and implementation.
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Annex 1: Data Collection Memorandum

COASTAL PROCESSES STUDY FOR THE
LILLIAN PARK : BEACH HABITAT AND
SHORELINE PROTECTION
DATA COLLECTION MEMORANDUM

June 2021

engineers
planners
surveyors
environmental
scientists
landscape
architects

June 28, 2021
Mr. Seth Peterson, PE
Baldwin County Highway Department
Central Annex II
22070 Highway 59 | Robertsdale, AL 36567
Re:

COASTAL PROCESSES STUDY FOR THE LILLIAN PARK
BEACH HABITAT AND SHORELINE PROTECTION
DATA COLLECTION MEMORANDUM

Dear Mr. Peterson,
Neel-Schaffer, Inc. (NSI) is pleased to submit this data collection summary for the above referenced
project. The data collection was completed to provide additional understanding of the existing land and
coastal features that may influence the Lillian Park Boat Launch and shoreline.
During the development of the scope of work for this project, collection of the following sets of data was
determined:
1) Bathymetric survey to determine water depths and underwater terrain in Perdido Bay, near the
project vicinity.
2) Limited geotechnical collection to incorporate and confirm results related to existing known soil
parameters from historical projects within the general project vicinity.
3) Review and identification of environmentally sensitive areas which may influence the alternative
development.
4) Existing coastal data to develop a database of physical data and available knowledge relevant to
the project shoreline that will be used as the basis for the coastal engineering analysis and design.
Project alternative development is proceeding informed by data collection portion of the project that is
now considered completed. This memo is a summarized review of the data that was collected by the
various subconsultants for this project.
SURVEY DATA COLLECTION
Hydro Engineering Solutions, a division of Hydro, LLC (Hydro) was the selected subconsultant
for the survey data collection. Hydro performed a bathymetric survey of multiple transects within
the vicinity of the Lillian Park Boat Launch and the US Highway 98 Bridge to determine the
existing water depths. The data collected as well as a summary survey report provided by Hydro
is provided as Appendix A to this memorandum.
GEOTECHNICAL DATA COLLECTION
Geotechnical Engineering-Testing, Inc. (GET) was the selected subconsultant for the geotechnical
data collection for this project. The geotechnical information included 12 grab samples from areas
around the site vicinity, analysis of the characteristics and composition of the materials, and a grain
size analysis. Existing geotechnical data from the US Highway 98 Bridge soil borings and other
publicly available data sources was evaluated where applicable. The data collected, testing results,
10000 Perkins Rowe, Suite G360 • Baton Rouge, LA 70810 • 225.924.0235 • www.neel-schaffer.com

and geotechnical summary report is provided in Appendix B to this memorandum.
The results of the geotechnical data collection and analysis found most of the soils to consist of
loose sands or soft clays. These soil types will generally provide low bearing capacities for pile
supported structures, but may still be acceptable for the light loads anticipated for the project
structures.
ENVIRONMENTAL SCREENING AND CONSIDERATIONS
Barry A. Vittor & Associates, Inc. (BVA) was selected as the subconsultant to perform review of
the environmental impacts and/or considerations to the natural environment found at the project
site. BVA conducted an environmental resource and regulatory evaluation of the potential
improvements to Lillian Park including a submerged aquatic vegetation survey, wetland
assessment, and endangered species act assessment. A summary of the information collected on
environmental resources is provided as Appendix C to this memorandum.
The wetland conditions assessment identified two wetland areas within the property boundaries;
one wetland extends for roughly 400 feet along the northern property line beginning at Perdido
Bay and the other wetland is located along nearly the entire extent of the southern property line.
The shoreline portion of the northern wetland is characterized as emergent tidal marsh dominated
by common cane in a zone about 10 feet wide. Away from the shoreline the northern wetland
consists of forested habitat. The southern wetland is entirely forested.
The results of the submerged aquatic vegetation (SAV) survey conducted at the found no SAVs at
the project site.
The endangered species act assessment found that critical habitat has been designated for some
threatened and endangered species within the region, but no critical habitat is located within the
project area.
COASTAL DATA COLLECTION
Existing coastal data was collected to develop a database of physical data and available knowledge
relevant to the project shoreline that will be used as the basis for the coastal engineering analysis.
A compilation of the existing information on coastal processes including data on winds, waves,
tides, currents, sediment budgets, sediment characteristics, and relative sea level rise is provided
as Appendix D to this memorandum.
SITE VISIT
NSI performed a Site Visit at the Lillian Park project site on May 6th, 2021 with Baldwin County
to gather relevant data on the boat ramp, shoreline, bulkhead, and other site features that will be
utilized during the coastal processes analysis. A summary of notes and photographs taken on the
Site Visit are provided as Appendix E to this memorandum.
We appreciate the opportunity to work with Baldwin County on this project. Should you have any
questions or if I may be of further service to you in any way, please don’t hesitate to call me at 225-6142803 or 225-573-2364 (cell).
Sincerely,

NEEL-SCHAFFER, INC.

Glenn P. Ledet, Jr., P.E.
Water Resources Project Manager
Enclosures:

cc:

Appendix A – Survey Data Collection
Appendix B – Geotechnical Data Collection
Appendix C – Environmental Data Collection
Appendix D – Coastal Data Collection
Appendix E – Site Visit Notes and Photographs

Joey Nunnally, PE, Baldwin County
Stacy Appleton, PE, Baldwin County
Leah Selcer, PE, NSI
Brian Morgan, PE, NSI
Kirby Latham, PE, NSI
John Murphy, PE, NSI

Appendix A
Survey Data Collection

Appendix B
Geotechnical Data Collection

Appendix C
Environmental Data Collection

May 20, 2021
Leah Selcer, P.E.
Neel-Schaffer, Inc.
10000 Perkins Rowe
Suite G360
Baton Rouge LA 70810
Subject: Lillian Park Submerged Aquatic Vegetation Survey
Dear Ms. Selcer,
Vittor & Associates performed a survey for submerged aquatic vegetation (SAV) at
Lillian Park, in Lillian, AL, on May 6, 2021. The survey location is shown in Figure 1.
The in-water survey was performed during morning hours under mostly sunny
conditions, from the shoreline out to approximately 3-ft depth.
No SAV was found at the site. Previous surveys of Perdido Bay performed by Stout
and LeLong (1981) and Vittor & Associates (2004, 2010, 2016, 2020) did not map SAV
at the Lillian Park site.
Let me know if you need any additional information.

Sincerely,

Tim Thibaut
Senior Program Manager

Endangered Species Act Assessment for Proposed Lillian Park Improvements
Barry A. Vittor & Associates, Inc.
June 1, 2021
Introduction
This report is a presentation of the findings of the Section 7 assessment conducted for the
proposed Lillian Park repairs and improvements, as required by the Endangered Species
Act (ESA) of 1973. The Project location is on Perdido Bay in Lillian, Alabama (Figure
1). This ESA Section 7 assessment describes how the Project may affect species
designated as threatened or endangered by the U.S. Fish & Wildlife Service.

Existing Environment
The Project site is located on Perdido Bay, on the south side of the Highway 98 Bridge.
The Project area is characterized by diurnal, seasonal, and annual fluctuations in its
chemical, hydrologic, and physical properties. Perdido Bay is an estuarine transition zone
between the Perdido River, which is the main tributary stream, other discharging streams
and bayous, and marine tidal influence entering Perdido Pass. Devkota et al. (2013) used
a three dimensional hydrodynamic model to analyze complex and dynamic flow, salinity,
and temperature distributions in Perdido Bay, and found strong interaction between
seawater entering through Perdido Pass and river inflows from the urban watersheds.
Perdido Bay has a total surface area of approximately 50 mi², with a watershed covering
over 1,250 mi² of southern Alabama and northwest Florida. The Bay has an average
depth of approximately 8.4 ft, not including navigation channels (Crance, 1971). Mean
tidal range is 0.5 ft. Since 2006 the ADEM Coastal Beach Monitoring Station at Kee

1

Avenue, approximately 0.6 mi north of the Hwy 98 Bridge in Lillian, had measured
salinities ranging from 0.1 to 20.4 ppt, with an average of 8.7 ppt.
The Project site includes an existing boat launch, piers, and parking lot. The shoreline
area north of the launch has emergent wetland vegetation, mostly common cane
(Phragmites). There is an area of forested palustrine wetlands in the southernmost portion
of the site, and along the northern boundary of the park. The majority of the shoreline
south of the boat launch is bulkheaded.
ESA Species and Habitat
The Information for Planning and Conservation (IPaC) decision support system identifies
several ESA species as potentially affected by activities within the region of the Project
(Appendix A; USFWS, 2021). ESA species potentially affected by the Project are listed
in Table 1.
Table 1. Federal-listed ESA species potentially occurring at the Fowl River Project site
(USFWS, 2021).
Species
Federal Status
Fishes
Gulf Sturgeon (Acipenser oxyrinchus desotoi)
Threatened
Reptiles
Eastern Indigo Snake (Drymarchon corais couperi)
Threatened
Gopher Tortoise (Gopherus polyphemus)
Threatened
Kemp’s Ridley Turtle (Lepidochelys kempii)
Endangered
Loggerhead Turtle (Caretta caretta)
Threatened
Birds
Wood Stork (Mycteria americana)
Threatened
Eastern Black Rail (Laterallus jamaicensis)
Threatened
Mammals
West Indian Manatee (Trichechus manatus)
Endangered

Critical habitat has been designated for some of these species, but no critical habitat is
located within the Project area. The following subsections briefly discuss the ESA
species listed in Table 1.
Gulf Sturgeon
Gulf sturgeon is an anadromous fish, with reproduction occurring in fresh water.
Sturgeons are thought to return to breed in the river system in which they hatched, and
genetically distinct subunits of Gulf sturgeon have been identified throughout the Gulf of
Mexico (Stabile et al., 1996; Dugo et al., 2004). The Perdido River Basin does not
support a breeding sub-population.
Most sturgeon feeding takes place in the Gulf and its estuaries, where active foraging
replaces depleted energy reserves. Sturgeons feed opportunistically on a variety of
benthic invertebrates (Mason and Clugston, 1993). Adult sturgeons over the age of 5 or 6
years overwinter in marine waters, especially near Gulf barrier islands (Rogillio et al.,
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2007; Ross et al., 2009). Juveniles may remain in the estuary during winter to feed (Fox
and Hightower, 1998). The nearest Gulf sturgeon critical habitat is in Mississippi Sound,
west of Point Aux Pins, Alabama.
The occurrence of Gulf sturgeon in the Project area is likely infrequent. Temporary
avoidance behavior by sturgeons would be expected during construction activities in the
Project vicinity. Sturgeons would not be impeded by any Project component from
moving through the Perdido Bay area. The potential for interaction between any of the
Project’s activities and Gulf sturgeon is low.
Eastern Indigo Snake
Godwin (2004) listed only four documented occurrences (all over 50 years old) of eastern
indigo snake from the state of Alabama, with the last confirmed record from Covington
County in 1954. The species was considered extirpated from the state when an
experimental restocking program was initiated in 1979 and continues with current efforts
to reintroduce the species to their native longleaf pine forest habitat. In 2020, the first
wild eastern indigo snake in 60 years was documented from the Conecuh National Forest,
where experimental releases have been occurring since 2006.
Eastern indigo snakes are the longest snakes native to the U.S., able to grow to more than
8 feet. They prey on a variety of small mammals, amphibians, and reptiles, including
venomous snakes such as copperhead. Indigos are active during the warmer months and
seek refuge in the gopher tortoise burrows during winter. Typically the snakes occur in
sandhill habitats. Suitable habitat for this species does not exist at the Project site.
Gopher Tortoise
Gopher tortoise is a common inhabitant of fire maintained upland sandhill communities
containing a lush herbaceous groundcover and little woody cover (Ashton and Ashton,
2008). In Alabama, gopher tortoise is federally protected in Mobile, Washington, and
Choctaw counties. Gopher tortoise is also protected by Alabama’s nongame regulation
act, which prohibits the outright killing of individual tortoises. Suitable habitat for this
species does not exist at the Project site.
Sea Turtles
Loggerhead and Kemp’s ridley sea turtles nest on Gulf-fronting beaches, which are
outside the Project area. Critical habitat for loggerheads includes Gulf-fronting beaches
along Ft. Morgan Peninsula and east and west of Perdido Pass in Alabama, and in Florida
from the AL-FL state line to Pensacola Pass. Critical habitat has not been designated for
Kemp’s ridley sea turtles.
The occurrence of sea turtles in the Project area is likely infrequent. The Project
construction phase potentially could affect transient foraging sea turtles, which if
encountered would be most likely affected by vessel traffic associated with the Project.
The potential for interaction between any of the Project’s activities and sea turtles is
considered low. If necessary the Project would comply with Sea Turtle Construction
Conditions, as specified by the National Marine Fisheries Service.
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Wood Stork
Wood Stork was originally classified as endangered when it was first added to the ESA in
1984. After documented increases in both numbers of individual birds and their breeding
distribution, the species was reclassified in 2014 from endangered to threatened. Wood
Storks are also afforded state protection under Alabama's Nongame Species Regulation. Wood
stork is considered to be an infrequent visitor to the Perdido Bay area, and the species is
not currently known to nest in Alabama (Coulter et al., 1999).
Eastern Black Rail
The Eastern subspecies of black rail was designated as threatened on October 7, 2020.
Black rail is considered rare in spring and occasional in other seasons in the Gulf Coast
region. There are known occurrences of the species from the Alabama State Port
Authority's Blakeley Mud Lakes property, located on the east side of the Mobile River
south of the Africatown Cochran Bridge.
Eastern black rail prefer damp soils in relatively drier areas of salt, brackish, and
freshwater marshes, and partially flooded fields and meadows. They often occur near
marsh edges where thin-stemmed emergent vegetation such as rushes, cordgrasses,
sedges, and pickleweed are present (Eddleman et al., 1994). Suitable habitat for black
rails does not exist at the Project site.
West Indian Manatee
The West Indian manatee is protected under both the ESA and the Marine Mammal
Protection Act of 1972, and is an Alabama ADCNR Priority 1 conservation species. West
Indian manatee sightings in Alabama, including in the Project area, have been increasing
in recent years as they extend their presence farther west of Florida during warmer
months.
Manatees are opportunistic herbivores, consuming submerged aquatic
vegetation in marine, estuarine, and freshwater systems. There is no designated critical
habitat for manatees in Alabama.
Table 2 lists manatee sightings in the Project area recorded from 2016 to 2020 (Dauphin
Island Sea Lab’s Manatee Sighting Network, 2021). Most sightings have occurred in the
lower Perdido Bay and Perdido Key areas.
Table 2. Manatee sightings recorded from 2016 to 2020 in proximity to Lillian Park.

2020
2019

Number
of
Sightings
4
3

2018

5

2017
2016

4
5

Year

Locations

Months

Soldiers Creek, Palmetto Creek
North Perdido Bay, Manuel Bayou
Soldiers Creek, Heron Bayou, 11Mile Creek
Soldiers Creek, Palmetto Creek
Soldiers Creek

April, May, June, Sept., Nov.
July
July, Sept.
June, July, Oct.
June, July, Sept., Oct., Nov.
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Nearest the Project location, most recent sightings were in Soldiers Creek and Palmetto
Creek, south of the Project site. In 2018, seven individuals were reported in 11-Mile
Creek (FL) in the northernmost potion of Perdido Bay, and in 2019 a single individual
was reported near the Bay shoreline north of Lillian Bridge (Dauphin Island Sea Lab’s
Manatee Sighting Network, 2021).
The risk of construction-phase impacts to manatees is considered to be low.
Consultations will be made with the USFWS and USACE regarding the necessity for
implementation of all or part of the Standard Manatee Conditions for In-water Work, to
ensure avoidance of impacts to this species.
Project construction activities in and associated noise are not expected to have a
significant impact on marine mammals or their habitat. Individuals that move in the
immediate construction area could be impacted by noise associated with vessel engines or
potential collisions with vessel traffic. Oiling due to fuel spills us unlikely, given the
nature of the Project. Best management practices will be properly implemented,
monitored, and maintained to minimize negative impacts to water quality.
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Appendix A
USFWS Information for Planning and Conservation (IPaC) Report

United States Department of the Interior
FISH AND WILDLIFE SERVICE
Alabama Ecological Services Field Office
1208 B Main Street
Daphne, AL 36526-4419
Phone: (251) 441-5181 Fax: (251) 441-6222

In Reply Refer To:
Consultation Code: 04EA1000-2021-SLI-0895
Event Code: 04EA1000-2021-E-02152
Project Name: Baldwin County Lillian Park

May 20, 2021

Subject: List of threatened and endangered species that may occur in your proposed project
location or may be affected by your proposed project
To Whom It May Concern:
The enclosed species list identifies threatened, endangered, proposed and candidate species, as
well as proposed and final designated critical habitat, that may occur within the boundary of your
proposed project and/or may be affected by your proposed project. Please note that new
information based on updated surveys, changes in the abundance and distribution of species,
changed habitat conditions, or other factors could change this list. The species list fulfills the
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).
Note that due to the volume of emails received by our office, we cannot accept project
consultation requests by email.
Please feel free to contact us if you need more current information or assistance regarding the
potential impacts to federally proposed, listed, and candidate species and federally designated
and proposed critical habitat. Also note that under 50 CFR 402.12(e) of the regulations
implementing section 7 of the Act, the accuracy of this species list should be verified after 90
days. The Service recommends that verification be completed by visiting the ECOS-IPaC
website at regular intervals during project planning and implementation for updates to species
lists and information. An updated list may be requested through the ECOS-IPaC system by
completing the same process used to receive the enclosed list.
The purpose of the process and consultation under the Act is to provide a means whereby
threatened and endangered species and the ecosystems upon which they depend may be
conserved. Under sections 7(a)(1) and 7(a)(2) of the Act and its implementing regulations (50
CFR 402 et seq.), Federal agencies are required to utilize their authorities to carry out programs
for the conservation of threatened and endangered species and to determine whether projects may
affect threatened and endangered species and/or designated critical habitat.
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A Biological Assessment is required for construction projects (or other undertakings having
similar physical impacts) that are major Federal actions significantly affecting the quality of the
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2)
(c)). For projects other than major construction activities, the Service suggests that a biological
evaluation similar to a Biological Assessment be prepared to determine whether the project may
affect listed or proposed species and/or designated or proposed critical habitat. Recommended
contents of a Biological Assessment are described at 50 CFR 402.12.
If a Federal agency determines, based on the Biological Assessment or biological evaluation, that
listed species and/or designated critical habitat may be affected by the proposed project, the
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service
recommends that candidate species, proposed species and proposed critical habitat be addressed
within the consultation. More information on the regulations and procedures for section 7
consultation, including the role of permit or license applicants, can be found in the "Endangered
Species Consultation Handbook" at:
http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF
Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle
Protection Act (16 U.S.C. 668 et seq.), and projects affecting these species may require
development of an eagle conservation plan
(http://www.fws.gov/windenergy/eagle_guidance.html). Additionally, wind energy projects
should follow the wind energy guidelines (http://www.fws.gov/windenergy/) for minimizing
impacts to migratory birds and bats.
Guidance for minimizing impacts to migratory birds for projects including communications
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at:
http://www.fws.gov/migratorybirds/pdf/management/usfwscommunicationtowerguidance.pdf
We appreciate your concern for threatened and endangered species. The Service encourages
Federal agencies to include conservation of threatened and endangered species into their project
planning to further the purposes of the Act. Please include the Consultation Tracking Number in
the header of this letter with any request for consultation or correspondence about your project
that you submit to our office.
We can be reached at:
US Fish and Wildlife Service
1208 Main Street
Daphne, AL 36526
Attachment(s):
▪ Official Species List
▪ USFWS National Wildlife Refuges and Fish Hatcheries
▪ Migratory Birds
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the
requirement for Federal agencies to "request of the Secretary of the Interior information whether
any species which is listed or proposed to be listed may be present in the area of a proposed
action".
This species list is provided by:
Alabama Ecological Services Field Office
1208 B Main Street
Daphne, AL 36526-4419
(251) 441-5181
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Project Summary
Consultation Code: 04EA1000-2021-SLI-0895
Event Code:
04EA1000-2021-E-02152
Project Name:
Baldwin County Lillian Park
Project Type:
RECREATION CONSTRUCTION / MAINTENANCE
Project Description: Infrastructure and Park Improvements
Project Location:
Approximate location of the project can be viewed in Google Maps: https://
www.google.com/maps/@30.40593055,-87.43736753501094,14z

Counties: Baldwin County, Alabama
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Endangered Species Act Species
There is a total of 8 threatened, endangered, or candidate species on this species list.
Species on this list should be considered in an effects analysis for your project and could include
species that exist in another geographic area. For example, certain fish may appear on the species
list because a project could affect downstream species.
IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA
Fisheries1, as USFWS does not have the authority to speak on behalf of NOAA and the
Department of Commerce.
See the "Critical habitats" section below for those critical habitats that lie wholly or partially
within your project area under this office's jurisdiction. Please contact the designated FWS office
if you have questions.
1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an
office of the National Oceanic and Atmospheric Administration within the Department of
Commerce.

Mammals
NAME

STATUS

West Indian Manatee Trichechus manatus

Threatened

There is final critical habitat for this species. The location of the critical habitat is not available.
This species is also protected by the Marine Mammal Protection Act, and may have additional
consultation requirements.
Species profile: https://ecos.fws.gov/ecp/species/4469

Birds
NAME

STATUS

Eastern Black Rail Laterallus jamaicensis ssp. jamaicensis

Threatened

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/10477

Wood Stork Mycteria americana
Population: AL, FL, GA, MS, NC, SC
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/8477

Threatened
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Reptiles
NAME

STATUS

Eastern Indigo Snake Drymarchon corais couperi

Threatened

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/646

Gopher Tortoise Gopherus polyphemus

Candidate

Population: eastern
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6994

Kemp's Ridley Sea Turtle Lepidochelys kempii

Endangered

There is proposed critical habitat for this species. The location of the critical habitat is not
available.
Species profile: https://ecos.fws.gov/ecp/species/5523

Loggerhead Sea Turtle Caretta caretta

Threatened

Population: Northwest Atlantic Ocean DPS
There is final critical habitat for this species. The location of the critical habitat is not available.
Species profile: https://ecos.fws.gov/ecp/species/1110

Fishes
NAME

STATUS

Gulf Sturgeon Acipenser oxyrinchus (=oxyrhynchus) desotoi

Threatened

There is final critical habitat for this species. The location of the critical habitat is not available.
Species profile: https://ecos.fws.gov/ecp/species/651

Critical habitats
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S
JURISDICTION.
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USFWS National Wildlife Refuge Lands And Fish
Hatcheries
Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to
discuss any questions or concerns.
THERE ARE NO REFUGE LANDS OR FISH HATCHERIES WITHIN YOUR PROJECT AREA.
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Migratory Birds
Certain birds are protected under the Migratory Bird Treaty Act1 and the Bald and Golden Eagle
Protection Act2.
Any person or organization who plans or conducts activities that may result in impacts to
migratory birds, eagles, and their habitats should follow appropriate regulations and consider
implementing appropriate conservation measures, as described below.
1. The Migratory Birds Treaty Act of 1918.
2. The Bald and Golden Eagle Protection Act of 1940.
3. 50 C.F.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a)
The birds listed below are birds of particular concern either because they occur on the USFWS
Birds of Conservation Concern (BCC) list or warrant special attention in your project location.
To learn more about the levels of concern for birds on your list and how this list is generated, see
the FAQ below. This is not a list of every bird you may find in this location, nor a guarantee that
every bird on this list will be found in your project area. To see exact locations of where birders
and the general public have sighted birds in and around your project area, visit the E-bird data
mapping tool (Tip: enter your location, desired date range and a species on your list). For
projects that occur off the Atlantic Coast, additional maps and models detailing the relative
occurrence and abundance of bird species on your list are available. Links to additional
information about Atlantic Coast birds, and other important information about your migratory
bird list, including how to properly interpret and use your migratory bird report, can be found
below.
For guidance on when to schedule activities or implement avoidance and minimization measures
to reduce impacts to migratory birds on your list, click on the PROBABILITY OF PRESENCE
SUMMARY at the top of your list to see when these birds are most likely to be present and
breeding in your project area.
NAME

American Kestrel Falco sparverius paulus
This is a Bird of Conservation Concern (BCC) only in particular Bird Conservation Regions
(BCRs) in the continental USA
https://ecos.fws.gov/ecp/species/9587

Bald Eagle Haliaeetus leucocephalus
This is not a Bird of Conservation Concern (BCC) in this area, but warrants attention
because of the Eagle Act or for potential susceptibilities in offshore areas from certain types
of development or activities.
https://ecos.fws.gov/ecp/species/1626

BREEDING
SEASON

Breeds Apr 1 to
Aug 31

Breeds Sep 1 to
Jul 31
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NAME

Common Ground-dove Columbina passerina exigua
This is a Bird of Conservation Concern (BCC) only in particular Bird Conservation Regions
(BCRs) in the continental USA

Nelson's Sparrow Ammodramus nelsoni
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA
and Alaska.

Red-headed Woodpecker Melanerpes erythrocephalus
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA
and Alaska.

Wood Thrush Hylocichla mustelina
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA
and Alaska.
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BREEDING
SEASON

Breeds Feb 1 to
Dec 31
Breeds
elsewhere
Breeds May 10
to Sep 10
Breeds May 10
to Aug 31

Probability Of Presence Summary
The graphs below provide our best understanding of when birds of concern are most likely to be
present in your project area. This information can be used to tailor and schedule your project
activities to avoid or minimize impacts to birds. Please make sure you read and understand the
FAQ "Proper Interpretation and Use of Your Migratory Bird Report" before using or attempting
to interpret this report.
Probability of Presence ( )
Each green bar represents the bird's relative probability of presence in the 10km grid cell(s) your
project overlaps during a particular week of the year. (A year is represented as 12 4-week
months.) A taller bar indicates a higher probability of species presence. The survey effort (see
below) can be used to establish a level of confidence in the presence score. One can have higher
confidence in the presence score if the corresponding survey effort is also high.
How is the probability of presence score calculated? The calculation is done in three steps:
1. The probability of presence for each week is calculated as the number of survey events in
the week where the species was detected divided by the total number of survey events for
that week. For example, if in week 12 there were 20 survey events and the Spotted Towhee
was found in 5 of them, the probability of presence of the Spotted Towhee in week 12 is
0.25.
2. To properly present the pattern of presence across the year, the relative probability of
presence is calculated. This is the probability of presence divided by the maximum
probability of presence across all weeks. For example, imagine the probability of presence
in week 20 for the Spotted Towhee is 0.05, and that the probability of presence at week 12
(0.25) is the maximum of any week of the year. The relative probability of presence on
week 12 is 0.25/0.25 = 1; at week 20 it is 0.05/0.25 = 0.2.
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3. The relative probability of presence calculated in the previous step undergoes a statistical
conversion so that all possible values fall between 0 and 10, inclusive. This is the
probability of presence score.
Breeding Season ( )
Yellow bars denote a very liberal estimate of the time-frame inside which the bird breeds across
its entire range. If there are no yellow bars shown for a bird, it does not breed in your project
area.
Survey Effort ( )
Vertical black lines superimposed on probability of presence bars indicate the number of surveys
performed for that species in the 10km grid cell(s) your project area overlaps. The number of
surveys is expressed as a range, for example, 33 to 64 surveys.
No Data ( )
A week is marked as having no data if there were no survey events for that week.
Survey Timeframe
Surveys from only the last 10 years are used in order to ensure delivery of currently relevant
information. The exception to this is areas off the Atlantic coast, where bird returns are based on
all years of available data, since data in these areas is currently much more sparse.
probability of presence

SPECIES
American Kestrel
BCC - BCR
Bald Eagle
Non-BCC
Vulnerable
Common Grounddove
BCC - BCR
Nelson's Sparrow
BCC Rangewide
(CON)
Red-headed
Woodpecker
BCC Rangewide
(CON)
Wood Thrush
BCC Rangewide
(CON)

JAN

FEB

MAR

APR

MAY

JUN

JUL

breeding season

AUG

SEP

survey effort

OCT

NOV

no data

DEC
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Additional information can be found using the following links:
▪ Birds of Conservation Concern http://www.fws.gov/birds/management/managed-species/
birds-of-conservation-concern.php
▪ Measures for avoiding and minimizing impacts to birds http://www.fws.gov/birds/
management/project-assessment-tools-and-guidance/
conservation-measures.php
▪ Nationwide conservation measures for birds http://www.fws.gov/migratorybirds/pdf/
management/nationwidestandardconservationmeasures.pdf

Migratory Birds FAQ
Tell me more about conservation measures I can implement to avoid or minimize impacts
to migratory birds.
Nationwide Conservation Measures describes measures that can help avoid and minimize
impacts to all birds at any location year round. Implementation of these measures is particularly
important when birds are most likely to occur in the project area. When birds may be breeding in
the area, identifying the locations of any active nests and avoiding their destruction is a very
helpful impact minimization measure. To see when birds are most likely to occur and be breeding
in your project area, view the Probability of Presence Summary. Additional measures or permits
may be advisable depending on the type of activity you are conducting and the type of
infrastructure or bird species present on your project site.
What does IPaC use to generate the migratory birds potentially occurring in my specified
location?
The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern
(BCC) and other species that may warrant special attention in your project location.
The migratory bird list generated for your project is derived from data provided by the Avian
Knowledge Network (AKN). The AKN data is based on a growing collection of survey, banding,
and citizen science datasets and is queried and filtered to return a list of those birds reported as
occurring in the 10km grid cell(s) which your project intersects, and that have been identified as
warranting special attention because they are a BCC species in that area, an eagle (Eagle Act
requirements may apply), or a species that has a particular vulnerability to offshore activities or
development.
Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your
project area. It is not representative of all birds that may occur in your project area. To get a list
of all birds potentially present in your project area, please visit the AKN Phenology Tool.
What does IPaC use to generate the probability of presence graphs for the migratory birds
potentially occurring in my specified location?
The probability of presence graphs associated with your migratory bird list are based on data
provided by the Avian Knowledge Network (AKN). This data is derived from a growing
collection of survey, banding, and citizen science datasets .
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Probability of presence data is continuously being updated as new and better information
becomes available. To learn more about how the probability of presence graphs are produced and
how to interpret them, go the Probability of Presence Summary and then click on the "Tell me
about these graphs" link.
How do I know if a bird is breeding, wintering, migrating or present year-round in my
project area?
To see what part of a particular bird's range your project area falls within (i.e. breeding,
wintering, migrating or year-round), you may refer to the following resources: The Cornell Lab
of Ornithology All About Birds Bird Guide, or (if you are unsuccessful in locating the bird of
interest there), the Cornell Lab of Ornithology Neotropical Birds guide. If a bird on your
migratory bird species list has a breeding season associated with it, if that bird does occur in your
project area, there may be nests present at some point within the timeframe specified. If "Breeds
elsewhere" is indicated, then the bird likely does not breed in your project area.
What are the levels of concern for migratory birds?
Migratory birds delivered through IPaC fall into the following distinct categories of concern:
1. "BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern
throughout their range anywhere within the USA (including Hawaii, the Pacific Islands,
Puerto Rico, and the Virgin Islands);
2. "BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation
Regions (BCRs) in the continental USA; and
3. "Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on
your list either because of the Eagle Act requirements (for eagles) or (for non-eagles)
potential susceptibilities in offshore areas from certain types of development or activities
(e.g. offshore energy development or longline fishing).
Although it is important to try to avoid and minimize impacts to all birds, efforts should be made,
in particular, to avoid and minimize impacts to the birds on this list, especially eagles and BCC
species of rangewide concern. For more information on conservation measures you can
implement to help avoid and minimize migratory bird impacts and requirements for eagles,
please see the FAQs for these topics.
Details about birds that are potentially affected by offshore projects
For additional details about the relative occurrence and abundance of both individual bird species
and groups of bird species within your project area off the Atlantic Coast, please visit the
Northeast Ocean Data Portal. The Portal also offers data and information about other taxa besides
birds that may be helpful to you in your project review. Alternately, you may download the bird
model results files underlying the portal maps through the NOAA NCCOS Integrative Statistical
Modeling and Predictive Mapping of Marine Bird Distributions and Abundance on the Atlantic
Outer Continental Shelf project webpage.
Bird tracking data can also provide additional details about occurrence and habitat use
throughout the year, including migration. Models relying on survey data may not include this
information. For additional information on marine bird tracking data, see the Diving Bird Study
and the nanotag studies or contact Caleb Spiegel or Pam Loring.
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What if I have eagles on my list?
If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid
violating the Eagle Act should such impacts occur.
Proper Interpretation and Use of Your Migratory Bird Report
The migratory bird list generated is not a list of all birds in your project area, only a subset of
birds of priority concern. To learn more about how your list is generated, and see options for
identifying what other birds may be in your project area, please see the FAQ "What does IPaC
use to generate the migratory birds potentially occurring in my specified location". Please be
aware this report provides the "probability of presence" of birds within the 10 km grid cell(s) that
overlap your project; not your exact project footprint. On the graphs provided, please also look
carefully at the survey effort (indicated by the black vertical bar) and for the existence of the "no
data" indicator (a red horizontal bar). A high survey effort is the key component. If the survey
effort is high, then the probability of presence score can be viewed as more dependable. In
contrast, a low survey effort bar or no data bar means a lack of data and, therefore, a lack of
certainty about presence of the species. This list is not perfect; it is simply a starting point for
identifying what birds of concern have the potential to be in your project area, when they might
be there, and if they might be breeding (which means nests might be present). The list helps you
know what to look for to confirm presence, and helps guide you in knowing when to implement
conservation measures to avoid or minimize potential impacts from your project activities,
should presence be confirmed. To learn more about conservation measures, visit the FAQ "Tell
me about conservation measures I can implement to avoid or minimize impacts to migratory
birds" at the bottom of your migratory bird trust resources page.
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Marine Mammals
Marine mammals are protected under the Marine Mammal Protection Act. Some are also
protected under the Endangered Species Act1 and the Convention on International Trade in
Endangered Species of Wild Fauna and Flora2.
The responsibilities for the protection, conservation, and management of marine mammals are
shared by the U.S. Fish and Wildlife Service [responsible for otters, walruses, polar bears,
manatees, and dugongs] and NOAA Fisheries3 [responsible for seals, sea lions, whales, dolphins,
and porpoises]. Marine mammals under the responsibility of NOAA Fisheries are not shown on
this list; for additional information on those species please visit the Marine Mammals page of the
NOAA Fisheries website.
The Marine Mammal Protection Act prohibits the take of marine mammals and further
coordination may be necessary for project evaluation. Please contact the U.S. Fish and Wildlife
Service Field Office shown.
1. The Endangered Species Act (ESA) of 1973.
2. The Convention on International Trade in Endangered Species of Wild Fauna and Flora
(CITES) is a treaty to ensure that international trade in plants and animals does not
threaten their survival in the wild.
3. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an
office of the National Oceanic and Atmospheric Administration within the Department of
Commerce.
NAME

West Indian Manatee Trichechus manatus
Species profile: https://ecos.fws.gov/ecp/species/4469
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Wetlands
Impacts to NWI wetlands and other aquatic habitats may be subject to regulation under Section
404 of the Clean Water Act, or other State/Federal statutes.
For more information please contact the Regulatory Program of the local U.S. Army Corps of
Engineers District.
Please note that the NWI data being shown may be out of date. We are currently working to
update our NWI data set. We recommend you verify these results with a site visit to determine
the actual extent of wetlands on site.
ESTUARINE AND MARINE DEEPWATER

▪ E1UBL
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Executive Summary
This report presents the results of compiling existing information on coastal processes such as
aerial images, wind, tides, river discharge, bathymetric, and topographic data as well as existing
records from Baldwin County.
The data described below is readily available and will be used as part of the coastal processes
analysis which includes statistical analysis, shoreline change analysis, wave modeling,
circulation modeling, and sediment transport modeling.
Following the results from coastal processes analysis, the Project Team will assess the existing
conditions of the project shoreline, identify issues in the project vicinity, and develop conceptual
level alternative solutions.
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1 Project Background
1.1

Introduction

Lillian Park is located in Baldwin County, AL along the western shoreline of Perdido Bay (see
Figure 1). The project area consists of an existing boat launch and bulkhead with a shoreline of
approximately 600 ft. Over the past years, the project area has been experiencing sediment
deposition along the boat launch drastically reducing water depths and hindering safe
navigation. This has resulted in a public safety issue, requiring frequent maintenance dredging
events and additional maintenance costs to Baldwin County associated with sediment removal.
This report presents the results of compiling existing data from Baldwin County and existing
information on coastal processes such as aerial images, wind, tides, river discharge,
bathymetric, and topographic data.

Figure 1. Lillian Park project vicinity, project site shown in red rectangle.

1.2

Project Goals

The goals of the Lillian Park Beach Habitat and Shoreline Protection Project are:
1. Reduce the frequency for maintenance dredging events.
2. Reduce overall maintenance costs due to rapid sand and debris build up on the ramp
3. Reduce safety risks at the public boat launch at Lillian Park resulting from open, unattenuated wave action
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2 Existing Data Collection
This section describes the existing data that was compiled to assist in the coastal engineering
analysis and alternative design for the project site. Geo-rectified aerial images, wind, tide,
bathymetric, topographic data were collected from various sources. Other data and literature
were compiled from previous analyses in the vicinity of the project site.

2.1

Wind, River Discharge, and Water Surface Elevations

Figure 2 and Table 1 list the river discharge (Q), wind, and water surface elevation (WSE)
gauges from which data was gathered for the coastal engineering analysis. Analysis of river
discharge, wind, and WSE will be discussed in the coastal engineering analysis report.

Figure 2. Data sources and locations used for coastal processes analysis.
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Table 1. Wind, river discharge, and WSE data sources.
Gage Name and ID

Agency

Data Type

Time Frame

8729840 Pensacola, FL

NOAA

WSE

1923 to 2021

8729905 Millview, Perdido Bay, FL

NOAA

WSE

2006 to 2007

8729941 Blue Angels Park, FL

NOAA

WSE

2008 to 2011

02376115 Elevenmile Creek Nr West Pensacola, FL

USGS

WSE

1994 to 2021

02377750 Styx River At Seminole, AL

USGS

WSE

2012 to 2021

02376100 Bayou Marcus Creek Nr Pensacola, FL

USGS

WSE

2007 to 2021

02376500 Perdido River At Barrineau Park, FL

USGS

WSE

2007 to 2021

02377570 Styx River Near Elsanor, AL

USGS

WSE

1987 to 2021

8729840 Pensacola, FL

NOAA

Wind

2000 to 2021

02376115 Elevenmile Creek Nr West Pensacola, FL

USGS

Q

1987 to 2021

02376100 Bayou Marcus Creek Nr Pensacola, FL

USGS

Q

1987 to 2021

02376500 Perdido River At Barrineau Park, FL

USGS

Q

1941 to 2021

02377570 Styx River Near Elsanor, AL

USGS

Q

1987 to 2021

2.2

Tidal Datums

Tidal datums shown on Table 2 were collected from the NOAA 8729840 Pensacola gaging
station (NOAA, 2021).
Table 2. Tidal datums near project site taken from NOAA Pensacola station 8729840
(NOAA, 2021).
Datum

Value [ft NAVD88]

Description

MHHW

0.94

Mean Higher-High Water

MHW

0.90

Mean High Water

MSL

0.30

Mean Sea Level

NAVD88

0.00

North American Vertical Datum of 1988

MLW

-0.29

Mean Low Water

MLLW

-0.32

Mean Lower-Low Water

2.3

Relative Sea Level Rise

An estimate of relative sea level rise (RSLR) at the project site was obtained from the nearest
NOAA SLR measured trend at Pensacola, FL (Figure 3) where sea level has been increasing at
a rate of approximately 0.83 ft in 100 years (2.53 mm/yr) (NOAA, 2021). No NOAA sea level rise
trends are available in Perdido Bay; the two closest sites are Dauphin Island, AL and
Pensacola, FL. The latter was considered to be more representative of the project site because
it is located in a bay (Pensacola Bay); also, the WSE record at Pensacola is longer than
Dauphin Island providing a higher level of accuracy.
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Figure 3. Relative Sea Level Trend NOAA 8729840 Pensacola (NOAA, 2021).

2.4

Tropical Storms and Hurricanes

In order to perform an analysis of the historic storm events at the project site, tropical storms
and hurricanes data were collected (NOAA, 2021). Figure 4 and Table 3 show the tropical
storms and hurricanes within a radius of 75 nautical miles of the project site since 1950.

Figure 4. Tropical storm and hurricane tracks within 75 nautical miles of the project site.
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Table 3. Hurricanes (H, adjacent number represents hurricane category) and tropical
storms (TS) near project site since 1950.
STORM NAME

YEAR

DATE RANGE

MAX CATEGORY

Sally

2020

Sep 10, 2020 to Sep 18, 2020

H2

Gordon

2018

Sep 02, 2018 to Sep 07, 2018

TS

Alberto

2018

May 25, 2018 to May 31, 2018

TS

Nate

2017

Oct 03, 2017 to Oct 11, 2017

H1

Ida

2009

Nov 04, 2009 to Nov 11, 2009

H2

Claudette

2009

Aug 16, 2009 to Aug 17, 2009

TS

Fay

2008

Aug 15, 2008 to Aug 28, 2008

TS

Dennis

2005

Jul 04, 2005 to Jul 18, 2005

H4

Cindy

2005

Jul 03, 2005 to Jul 11, 2005

H1

Arlene

2005

Jun 08, 2005 to Jun 14, 2005

TS

Ivan

2004

Sep 02, 2004 to Sep 24, 2004

H5

Hanna

2002

Sep 12, 2002 to Sep 15, 2002

TS

Barry

2001

Aug 02, 2001 to Aug 08, 2001

TS

Allison

2001

Jun 05, 2001 to Jun 19, 2001

TS

Helene

2000

Sep 15, 2000 to Sep 25, 2000

TS

Georges

1998

Sep 15, 1998 to Oct 01, 1998

H4

Earl

1998

Aug 31, 1998 to Sep 08, 1998

H2

Danny

1997

Jul 16, 1997 to Jul 27, 1997

H1

Opal

1995

Sep 27, 1995 to Oct 06, 1995

H4

Erin

1995

Jul 31, 1995 to Aug 06, 1995

H2

Beryl

1994

Aug 14, 1994 to Aug 19, 1994

TS

Alberto

1994

Jun 30, 1994 to Jul 07, 1994

TS

Unnamed

1987

Aug 09, 1987 to Aug 17, 1987

TS

Juan

1985

Oct 26, 1985 to Nov 01, 1985

H1

Elena

1985

Aug 28, 1985 to Sep 04, 1985

H3

Frederic

1979

Aug 29, 1979 to Sep 15, 1979

H4

Eloise

1975

Sep 13, 1975 to Sep 24, 1975

H3

Unnamed

1969

Sep 29, 1969 to Oct 01, 1969

TS

Unnamed

1965

Jun 13, 1965 to Jun 20, 1965

TS

Hilda

1964

Sep 28, 1964 to Oct 07, 1964

H4

Florence

1960

Sep 17, 1960 to Sep 26, 1960

TS

Ethel

1960

Sep 12, 1960 to Sep 17, 1960

H3

Irene

1959

Oct 06, 1959 to Oct 09, 1959

TS

Debbie

1957

Sep 07, 1957 to Sep 09, 1957

TS

Flossy

1956

Sep 20, 1956 to Oct 03, 1956

H1

Unnamed

1955

Aug 25, 1955 to Aug 28, 1955

TS

Florence

1953

Sep 23, 1953 to Sep 27, 1953

H3

Baker

1950

Aug 18, 1950 to Sep 01, 1950

H2
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2.5

Bathymetry and Topography

As shown in Figure 5, existing bathymetric data at the project site and Perdido Bay was
identified from the Florida Panhandle FEMA Flood Insurance Study (FIS) computational grid
(FEMA, 2011).

Figure 5. Perdido Bay bathymetric data from Florida Panhandle FEMA FIS (FEMA, 2011).

2.6

Aerial Photographs

Historical aerial photographs were collected to perform a shoreline change analysis at the
project site. The aerial photographs were cataloged and geo-rectified; the list of available aerial
photograph is shown in Table 4.
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Table 4. List of available aerial photographs.
Year

Year since previous image

Date

Source

1955

0

1955-01-29

AlabamaMaps

1956

1

1956-10-23

EarthExplorer

1960

4

1960-01-06

AlabamaMaps

1965

5

1965-01-31

EarthExplorer

1966

1

1966-10-06

AlabamaMaps

1974

8

1974-11-15

AlabamaMaps

1979

5

1979-02-01

EarthExplorer

1985

6

1985-12-30

GoogleEarth

1994

9

1994-01-23

GoogleEarth

2004

10

2004-11-30

GoogleEarth

2004

0

2004-02-29

GoogleEarth

2004

0

2004-03-01

EarthExplorer

2006

2

2006-06-14

GoogleEarth

2006

0

2006-02-28

GoogleEarth

2006

0

2006-03-01

EarthExplorer

2007

1

2007-03-31

GoogleEarth

2007

0

2007-04-28

EarthExplorer

2008

1

2008-01-31

GoogleEarth

2008

0

2008-10-01

EarthExplorer

2008

0

2008-02-01

EarthExplorer

2010

2

2010-04-24

GoogleEarth

2011

1

2011-07-31

GoogleEarth

2012

1

2012-01-03

GoogleEarth

2013

1

2013-11-02

GoogleEarth

2015

2

2015-02-13

GoogleEarth

2015

0

2015-09-20

EarthExplorer

2017

2

2017-02-03

GoogleEarth

2017

0

2017-10-29

EarthExplorer

2018

1

2018-01-14

GoogleEarth

2019

1

2019-11-10

EarthExplorer

2020

1

2020-11-12

GoogleEarth

2.7

Baldwin County Data

To understand and potentially quantify the sediment deposition at Lillian Park boat launch, data
provided by Baldwin County (Baldwin_County, 2021) were compiled and reviewed. Pertinent
information such as construction plans, maintenance records, and photographs were cataloged.
2.7.1

Maintenance Records

Maintenance records provide some insight on the rate and seasonality of sediment transport
given the frequency of maintenance, which consists of removing the sediment deposited at the
boat launch. The Lillian Park maintenance work orders were cataloged (Table 5) based on date
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and a visual qualitative assessment of how much sediment appears to be deposited on the
available photographs, with 5 being the largest and 1 being the smallest amount of sand
deposited. Sample photographs are provided on Figure 6 and Figure 7.

Figure 6. Sediment deposition at Lillian Park Boat Launch from work order dated
6/14/2018.

Figure 7. Sediment deposition at Lillian Park Boat Launch from work order dated
6/25/2018.
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Table 5. Lillian Park Boat Launch maintenance work order log (Baldwin_County, 2021).

Work Order

Date

Qualitative measure of sand,
5 (1) being most (least)
amount of visible sand

WO #18000

No date

No photo

WO #30262

No date

No photo

WO# 39444 REMOVE SAND

No date

3

WO #22073

No date

2

8/22/2018

8/22/2018

3

8/16/2018

8/16/2018

2

8/14/2018

8/14/2018

3

8/2/2018

8/2/2018

2

7/30/2018

7/30/2018

N/A

7/26/2018

7/26/2018

4

7/23/2018

7/23/2018

3

7/16/2018

7/16/2018

2

7/13/2018

7/13/2018

2

7/11/2018

7/11/2018

2

7/9/2018

7/9/2018

2

7/5/2018

7/5/2018

2

07-02-2018 SAND REMOVAL

7/2/2018

3

06-30-2018 SAND REMOVAL

6/30/2018

3

06-29-2018 SAND REMOVAL

6/29/2018

3

06-28-2018 SAND REMOVAL

6/28/2018

2

WO 40497

6/25/2018

5

06-14-2018 SAND REMOVAL

6/14/2018

5

05-24-2018 SAND REMOVAL

5/24/2018

3

REMOVE SAND VARIOUS DATES

3/21/2018

3

3/15/2018

3/15/2018

2

3/9/2018

3/9/2018

3

8/31/2016

8/31/2016

4

10-21-15 REMOVE SAND

10/21/2015

3

09-21-15 REMOVE SAND

9/21/2015

3

09-11-15 REMOVE SAND

9/11/2015

3

08-17-15 REMOVE SAND

8/17/2015

3

08-14-15 REMOVE SAND

8/14/2015

3

08-12-15 REMOVE SAND

8/12/2015

4

08-07-15 REMOVE SAND

8/7/2015

4

07-31-15 REMOVE SAND

7/31/2015

2

07-24-15 REMOVE SAND

7/24/2015

3

07-20-15 REMOVE SAND

7/20/2015

4

07-16-15 REMOVE SAND

7/16/2015

4
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Work Order

Date

Qualitative measure of sand,
5 (1) being most (least)
amount of visible sand

07-13-15 REMOVE SAND

7/13/2015

2

07-09-15 REMOVE SAND

7/9/2015

3

06-24-15 REMOVE SAND

6/24/2015

3

06-22-15 REMOVE SAND

6/22/2015

3

06-19-15 REMOVE SAND

6/19/2015

3

05-7-15 REMOVE SAND

5/7/2015

4

04-15-15 BOAT RAMP WORK

4/15/2015

4

WO #29894

4/15/2015

3

WO #21162

11/19/2012

2

2.7.2

Existing Drawings

The 2011 Baldwin County Commission Lillian Boat Launch & Park Construction Plans provide
bathymetric contours at the project site (Figure 8) which could be used to assess morphology
changes at the project site. However, after a thorough review of the plans, no vertical datum
was found on the plan set; as a result, we are assuming NAVD88 as the vertical reference.
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Figure 8. Bathymetric contours shown on Demolition Plan from 2011 Baldwin County
Commission Lillian Boat Launch & Park Construction Plans (Baldwin_County, 2021).
The 2011 Baldwin County Commission Lillian Boat Launch & Park Construction Plans also
provides the boat ramp geometry (Figure 9) which, in combination with observations from the
maintenance records, can be used to calculate the volume of sediment deposited between
maintenance activities.

502100539 | 1 | 0 | June 2021

12

Mott MacDonald | Lillian Park Beach Habitat and Shoreline Protection Project
Data Collection Report

Figure 9. Boat Ramp profile from 2011 Baldwin County Commission Lillian Boat Launch
& Park Construction Plans (Baldwin_County, 2021).
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Appendix E – Site Visit Notes
and Photographs

Lillian Park Site Visit Notes
May 6, 2021
Note
1
a

Boat Ramp
Is there sand?

Yes, sand visible on ramps above water level

b

At what depth does the sand start?

Sand at first piling at the end of the boat ramp.

c

What is the sand texture on the boat ramp (by
Sand is vary coarse and large grain at site and on
observation how would you describe it? Are there
southern beach area. Some minor areas of more
fines? Can you ‘roll a snake’ with them or are they too fine grain material on beach area north of site.
coarse for that?)

Note

Site Visit Photo Page

1
1,2

County state that it has probably been dredged
within the last 3 weeks.

2
a

Shoreline
sediment type along the shoreline both north and
Sediment along both north and south beach
south of the ramp and on the north and south ends of areas is mainly coarse sands with red clay like
the property
material farther inland.

b

Please make sure you take photos of the “beach”
south of the bulkhead.

c

Is there still a beach/sand? How wide is it? Is there a
scarp?

3
a

Existing stone revetment adjacent to ramp
photos of the existing stone with visible scale indicator Larges stones approx. 16", smallest stones
approximately 8".

b

Does it appear engineered or just dumped/placed?

Placed, but some of the smaller stones have
been misplaced from the storms.

c

Is there a noticeable bedding layer (smaller stone,
gravel) under the larger armor

no apparent bedding layer

e

Does it look like any stone was displaced because of
the recent storms

Yes, smaller stones have been displaced.

North 4‐12, South 12‐
21

South side ‐ beach extends back to the extent of
the old timber bulkhead approximately 40ft.
North side ‐ beach more overgrown. Extends
inland about 5‐10ft.

17, 18, 19

17
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Lillian Park Site Visit Notes
May 6, 2021
Note
4 Existing bulkhead south of ramp
Note We will need to tie into this with some feature, so
trying to get an understanding of how the tie‐in may
occur or if there are any challenges

Site Visit Photo Page

Bulkhead still damaged from storms. Geometry
and elevation not expected to change with
repairs.

5, 11, 22

a

Photos of the bulkhead cap and if possible condition of face of bulkhead in fair condition. Most damage
the bulkhead face
only to top timber walkway. No damage to piles

5, 11, 23

b

What kind of structural components are there? is it a
concrete cap? No cap? Are there walers? What kind,
how many, how are they secured to the sheetpiles. Is
there evidence of tie‐back and deadman or similar
system? Any indication of its conditions?

5, 11, 24

c

Are there sinkholes along the top landward side of the Most of the issues appear to be damage from
wall that would indicate issues below the waterline?
the storms/hurricanes.

5
a

From Water
What is the feel of the bottom? At bayfront it was clear No indication of soft layer. No SAVs.
there was a very ‘soft layer’ below the surficial sand
layer

b

What is the transition between the ramp and the
natural bottom on the edges, both longshore and at
the ramp toe

Sand elevation fairly flat until the 5th piling in
the water where it drops off by about 3ft.

c

What is the sediment type along the bulkheads north
and south of the ramp? Is it consistent or changing?

Consistently coarse on southern end. Mainly
course on northern end, some finer grains
farther north.

d

Is there noticeable scour adjacent to the bulkhead or is No scour adjacent to bulkhead. Bed very flat.
the bed fairly flat?

e

Are there noticeable bedforms on the bay bottom
(small ripples, large ripples, larger bars)?

Some small ripples

f

Is there still a deeper section at the end of the ramp
and how does the transition to natural seabed either
side feel?

could not determine transition from sides of
ramp

g

Any indication of SAV or oysters or similar?

No SAVs present.

h

Any other debris in and around the site, or is it fairly
clean sandy bottom?

Fairly clean sandy bottom. Minimal debris on
southern beach. Slight bit of debris on northern
beach area.

Still damaged from storm but the bulkhead
previously had a timber walkway on top, no cap.
The intent is to return the timber structure. Vinyl
sheets with tie‐back and deadman. Deadman not
visible.

10
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Lillian Park Site Visit Notes
May 6, 2021
Note

Site Visit Photo Page

6
a

“groins” south of the project site
What are their current conditions? Have the
brick/rock/logs been displaced?

b

Is the any sand accretion on either side of the groins?
Is there any scarping?

Little to no scarping. Only from evidence of
runoff water from inland area on southern beach
.

11

c

Is there any vegetation?

Minimal vegetation on southern end. Vegetation
present on Northern end

20

Some logs displace on both nort and southern
ends.

9
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Site Visit Photo Log

Lillian Park Site Visit Photos
May 6, 2021
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Engineering/Environmental Services for a Coastal
Processes Study for the Lillian Park Beach Habitat
and Shoreline Protection Project

Annex 2: Existing Conditions Coastal Engineering and Habitat Process
Analysis and Alternative Development Memorandum

COASTAL PROCESSES STUDY FOR THE LILLIAN
PARK : BEACH HABITAT AND SHORELINE
PROTECTION
Milestone 2: Coastal Engineering & Habitat Processes Analysis

August 2021

engineers
planners
surveyors
environmental
scientists
landscape
architects

July 28, 2021
Mr. Seth Peterson, PE
Baldwin County Highway Department
Central Annex II
22070 Highway 59 | Robertsdale, AL 36567

Re:

COASTAL PROCESSES STUDY FOR LILLIAN PARK
BEACH HABITAT AND SHORELINE PROTECTION
EXISTING CONDITIONS COASTAL ENGINEERING & HABITAT PROCESSES
ANALYSIS MEMORANDUM

Dear Mr. Peterson,
Neel-Schaffer, Inc. (NSI) is pleased to submit this update for the above referenced project. Upon the
completion of Phase 1: Data Collection on June 28th, 2021, the existing conditions coastal processes
modeling has been initiated. This memorandum is a summary of Phase 2.1: Existing Conditions Coastal
Engineering and Habitat Processes Analysis. We are moving forward with Phase 2.2 Alternative
Development and finalizing the complete report and presentation.
INTRODUCTION
Boat launch maintenance records provided by Baldwin County have been reviewed. The maintenance
records indicate frequent cleaning of deposit sand along the boat ramp and adjacent areas. The findings
show that sedimentation occurs most frequently in the summer months between June and August with
sediment deposition occurring along the south boat launch ramp and bulkhead immediately south of the
boat ramp. These deposition trends support the idea that sediment transport from south of the project
facility is the main driver of site morphology.
EXISTING COASTAL CONDITIONS
Waves, winds, water levels, shoreline drift, and sediment transport analysis is required based on
preliminary data collected thus far. Both typical and extreme event statistics for winds, waves, and
water levels were developed using relevant information derived from State and Federal databases.
The following tasks have been completed as part of Phase 2.1 to assess alternative development
process:
1. Water Surface Elevation
Tidal datums and water levels were collected from NOAA 8729840 Pensacola gaging station
(NOAA, 2021) for 25-yr return period conditions. FEMA FIS model results were utilized for return
periods higher than the 50-year. A Joint Probably Method with Optimal Sampling (JPM-OS)
analysis was utilized for higher return years. Water Surface elevation results are summarized
below.
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Table 1 - WSE (Storm Tide) AE Results

Return Period (Yr)
10
25
50
100

Storm Tide (Ft, MSL)
3.8
4.9
7.0
10.4

2. Wind
A wind rose was developed using historical NOAA Pensacola station wind data to describe the
wind characteristics at Lillian Park. These illustrate the frequency of occurrence of wind events in
various directions for various time periods.

Figure 1 - Lillian Park Wind Roses

The wind roses indicate persistent winds with a large percent of occurrence originating from the
north. Such wind speeds are associated with strong winter cold front storms that pass through the
area. The highest wind speeds are observed from the south, which are associated with summer
months and along the longest fetch to the site.
3. Waves
Nearshore wave modeling was conducted to develop an understanding of the typical nearshore
wave climate, which is a significant driver of sediment transport. Wave modeling was conducted
to transform waves from offshore to the subject project shoreline using the SWAN model (Delft
University of Technology, 2012), which is a 2-D, spectral (phase-averaged) wave generation and
transformation model.
For typical daily conditions, with winds coming from the south, the wave model results for
significant wave height and direction are shown below.

Figure 2 - Typical Nearshore Waves

4. Currents
To assess surface water circulation patterns, a high-resolution hydrodynamic model was
developed using site-specific flow conditions at the site in the 2-D hydrodynamic model Mike 21,
Flexible Mesh (DHI, 2020).

Figure 3 - 2D Hydrodynamic Model

Current velocities in the adjacent bay and project nearshore reach up to 0.5 ft/s and flow, speeds,
and direction are highly affected by the modeled winds. The winter months, net current flows from
north are due to the seasonal predominate northerly winds and larger river flows. The summer
months, net current flows from the south are due to the seasonal southerly winds and low water
river flows. Overall current speed resulting from typical wind patterns do not exceed
approximately 0.5 ft/s, which is a relatively slow current speed.
As water flow reaches the boat ramp, the velocity drops due to ground elevations that are deeper
than the adjacent nearshore elevations. This decrease in velocity causes deposition of sediments.
5. Shoreline Change
A shoreline change analysis was conducted utilizing aerial imagery from 2004 to 2020 to develop
an understanding of the shoreline morphology. The shoreline change rate determined is shown in
the figure below. The shoreline change rate appears to range between -1.5 ft/yr and 0.5 ft/yr near
the project site.

Project Site

Figure 4 - Shoreline Change Rate (2004 - 2020)

6. Sediment Transport
Wave-driven longshore sediment transport potential along the western bay shoreline was
calculated using the typical wave conditions developed at the project site. The wave forcing
methodology to drive sediment transport utilizes CERC equation (USACE, 2002). This approach
was conducted to provide a reasonable estimate of sediment transport potential and realistic
morphologic processes at the project site.
The evaluation of long-term longshore sediment transport between 2013 and 2015 indicates the
longshore transport potential is directed to the north. The transport patterns also indicate a
divergent nodal point located south of the project site.

The shoreline south of Lillian Park has been stabilized with shore-normal groins which have
retained sediment and are indicative of alongshore sediment transport driver for morphology in
this region. For the majority of the time the groins indicate transport from south to north (2012,
2016, 2019). However, portions of the shoreline indicate less clear directional formation, such as
2015 and 2018 through the center part of this reach. This corresponds in general with the longshore
transport potential calculations and confirms the presence of the longshore sediment transport
potential divergent node noted through the region.

Figure 5 - Longshore Sediment Transport Patterns (2013 - 2015)

Along much of the remainder of the shoreline, morphology appears to be episodic. For example,
the shoreline south of the bulkhead on the southern end of the project site shows alternating erosion
and accretion rather than a consistent trend. At other reaches of shoreline, no clear patterns are
evident. The lack of clear shoreline change patterns typically indicates a low energy environment
with low rates of sediment transport most of the time, intermixed with random high-energy storm
events (cold fronts, tropical storms, and hurricanes) that generate the majority of the transport and
morphology. The morphology resulting from the tropical storms and hurricanes will greatly
depend on the storm intensity and directional approach. These episode events are unlikely to show
clear developing trends for morphology.
Cold fronts typically are preceded by large southerly winds followed by strong, one to four day
northerly winds. Since the project site has limited northly exposure, cold fronts are expected to
primarily drive sediment from the south to the north.

Figure 6 - Varying Morphologic Response along Groin Field South of the Site

SUMMARY
The shoreline change patterns seem to indicate a low energy environment with low rates of
sediment transport, intermixed with random high-energy storm events (cold fronts, tropical storms,
and hurricanes) that generate the majority of the transport and morphology. The morphology
resulting from the tropical storms and hurricanes will depend on the storm intensity and approach
direction and are unlikely to show clear morphology trends.
Cold fronts typically are preceded by large southerly winds followed by strong, one to four day
northerly winds. As the project site has limited northly exposure, cold fronts are expected to
primarily drive sediment from the south to the north.
We appreciate the opportunity to continue working with Baldwin County on this important project. Should
you have any questions or if I may be of further service to you in any way, please don’t hesitate to call me
at 225-614-2803 or 225-573-2364 (cell).
Sincerely,
NEEL-SCHAFFER, INC.

Glenn P. Ledet, Jr., P.E.
Water Resources Project Manager
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1 Project Background
1.1

Introduction

Lillian Park is located in Baldwin County, AL along the western shoreline of Perdido Bay (see
Figure 1). The project area consists of an existing boat launch and bulkhead with a shoreline of
approximately 600 ft. Over the past years, the project area has been experiencing sediment
deposition along the boat launch drastically reducing water depths and hindering safe
navigation. This has resulted in a public safety issue, requiring frequent maintenance dredging
events and additional maintenance costs to Baldwin County associated with sediment removal.
This report presents the results of the data and coastal processes analyses as well as the
development of conceptual alternatives.

Figure 1. Lillian Park project vicinity, project site shown in red rectangle.

1.2

Boat Ramp Maintenance

Mott MacDonald reviewed the boat launch maintenance records provided by Baldwin County
(see Table 1). The records included work order information, such as date of maintenance,
activity description, and equipment used. However, the maintenance records did not include the
volume of sand that was removed in each work order. The records contained photos for several
of the boat launch maintenance visits. Overall, the following observations can be made from
maintenance records:
•

Maintenance occurs most frequently within the summer months (June through August)
where July is the month with the most boat launch maintenance occurrences, see
maintenance frequency histogram on Figure 2. Based on the maintenance photos and
further detailed information provided by the County, it can be concluded that

502100539 | 2 | Rev1 | July 2021

1

Mott MacDonald | Lillian Park Beach Habitat and Shoreline Protection Project
Existing Condition Report

•

•

2

sedimentation occurs during the summer months because this is when maintenance
occurs.
The photos taken during the various boat launch maintenance orders revealed
deposition patterns. In Figure 3, more sediment deposition was observed along the
south ramp relative to the north ramp. Furthermore, in Figure 4, sediment deposition
was observed along the bulkhead immediately south of the southern boat ramp. These
trends appear to be reoccurring across photos taken during different days from 2012 to
2021.
It is anticipated that the deposition occurring along the southern bulkhead and the larger
deposition observed at the south ramp relative to the north ramp supports the notion
that the sediment transport coming from the south is driving the morphology at the site.

Table 1. Baldwin County maintenance record at Lillian Park Boat Launch.
No.

Item

Date

Month

Year

1

WO #21162

11/19/2012

November

2012

2

04-15-15 BOAT RAMP WORK

4/15/2015

April

2015

3

WO #29894

4/15/2015

April

2015

4

05-7-15 REMOVE SAND

5/7/2015

May

2015

5

06-19-15 REMOVE SAND

6/19/2015

June

2015

6

06-22-15 REMOVE SAND

6/22/2015

June

2015

7

06-24-15 REMOVE SAND

6/24/2015

June

2015

8

07-09-15 REMOVE SAND

7/9/2015

July

2015

9

07-13-15 REMOVE SAND

7/13/2015

July

2015

10

07-16-15 REMOVE SAND

7/16/2015

July

2015

11

07-20-15 REMOVE SAND

7/20/2015

July

2015

12

07-24-15 REMOVE SAND

7/24/2015

July

2015

13

07-31-15 REMOVE SAND

7/31/2015

July

2015

14

08-07-15 REMOVE SAND

8/7/2015

August

2015

15

08-12-15 REMOVE SAND

8/12/2015

August

2015

16

08-14-15 REMOVE SAND

8/14/2015

August

2015

17

08-17-15 REMOVE SAND

8/17/2015

August

2015

18

09-11-15 REMOVE SAND

9/11/2015

September

2015

19

09-21-15 REMOVE SAND

9/21/2015

September

2015

20

10-21-15 REMOVE SAND

10/21/2015

October

2015

21

8/31/2016

8/31/2016

August

2016

22

3/9/2018

3/9/2018

March

2018

23

3/15/2018

3/15/2018

March

2018

24

REMOVE SAND VARIOUS DATES

3/21/2018

March

2018

25

REMOVE SAND VARIOUS DATES

3/26/2018

March

2018

26

REMOVE SAND VARIOUS DATES

3/29/2018

March

2018

27

05-24-2018 SAND REMOVAL

5/24/2018

May

2018

28

06-14-2018 SAND REMOVAL

6/14/2018

June

2018

29

WO 40497

6/25/2018

June

2018

30

06-28-2018 SAND REMOVAL

6/28/2018

June

2018

31

06-29-2018 SAND REMOVAL

6/29/2018

June

2018

32

06-30-2018 SAND REMOVAL

6/30/2018

June

2018

33

07-02-2018 SAND REMOVAL

7/2/2018

July

2018

34

7/5/2018

7/5/2018

July

2018

35

7/9/2018

7/9/2018

July

2018

36

7/11/2018

7/11/2018

July

2018

37

7/13/2018

7/13/2018

July

2018

38

7/16/2018

7/16/2018

July

2018
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No.

Item

Date

Month

Year

39

7/23/2018

7/23/2018

July

2018

40

7/26/2018

7/26/2018

July

2018

41

7/30/2018

7/30/2018

July

2018

42

8/2/2018

8/2/2018

August

2018

43

8/14/2018

8/14/2018

August

2018

44

8/16/2018

8/16/2018

August

2018

45

8/22/2018

8/22/2018

August

2018

46

4/30/2019

4/30/2019

April

2019

47

12/17/2019

12/17/2019

December

2019

48

3/29/2020

3/29/2020

March

2020

49

8/25/2020

8/25/2020

August

2020

50

WO #18000

No date

No date

No date

51

WO #22073

No date

No date

No date

52

WO #30262

No date

No date

No date

53

WO# 39444 REMOVE SAND

No date

No date

No date

Figure 2. Baldwin County maintenance frequency at Lillian Park boat launch per month
(i.e., 1 represents January).
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Figure 3. Sediment deposition observed during boat launch maintenance on 8/16/2015.
The photo was taken facing to the east on the boat ramp.

Figure 4. Sediment deposition observed during boat launch maintenance on 6/25/2018.
The photo was taken south of the boat launch on the pier facing to the north.
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1.3

Project Goals

The goals of the Lillian Park Beach Habitat and Shoreline Protection Project are:
1. Reduce the frequency for maintenance dredging events.
2. Reduce overall maintenance costs due to rapid sand and debris build up on the ramp
3. Reduce safety risks at the public boat launch at Lillian Park resulting from open, unattenuated wave action
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2 Coastal Conditions
The objective of this section is to develop an understanding of the coastal processes and
sediment transport at Lillian Park shoreline. The following sections include water surface
elevations (WSE), wind, waves, currents, shoreline change analysis, and sediment transport.
The understanding of coastal processes in Lillian Park is used as the basis for existing
conditions assessment and to propose alternative solutions to address the sedimentation at the
boat ramp.

2.1

Water Surface Elevations

Tidal datums shown on Table 2 were collected from the NOAA 8729840 Pensacola gaging
station (NOAA, 2021).
Table 2. Tidal datums near project site taken from NOAA Pensacola station 8729840
(NOAA, 2021).
Datum

Value [ft NAVD88]

Description

MHHW

0.94

Mean Higher-High Water

MHW

0.90

Mean High Water

MSL

0.30

Mean Sea Level

NAVD88

0.00

North American Vertical Datum of 1988

MLW

-0.29

Mean Low Water

MLLW

-0.32

Mean Lower-Low Water

Annual exceedance probability analysis was conducted using NOAA Pensacola station water
level data up to the 25-year return period and the FEMA FIS model results for return periods
higher than 50-year. For return periods higher than 50-year, a more complete modern
methodology to evaluate water levels was used to account for the probabilistic nature of storms:
Joint Probability Method with Optimal Sampling (JPM-OS) analysis described in HEC-25
(USDOT, 2014. The probabilistic modeling methodology provides an advantage over a purely
historical analysis of point data of extreme water levels in that it covers the full probability space
of potential storms and associated parameters responses at a given location. The results shown
in represent the storm tide water level elevations (storm surge plus tide).
Table 3. WSE (storm tide) annual exceedance probability results.
Return Period [year]

Storm Tide [ft, MSL]

10

3.8

25

4.9

50

7.0

100

10.4

2.2

Wind

To describe the wind characteristics at Lillian Park, a wind rose was developed using the
historical NOAA Pensacola station wind data. Wind roses illustrate the frequency of occurrence
of wind events for 16 directional bins at 16 points of the compass for various wind speeds. Wind
roses for the project site are shown on Figure 5. The wind rose shows a varied offshore
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distribution with two predominant wind directions indicating an overall potential of seasonal and
bimodal wave direction and resulting sediment transport. Persistent winds with large percent of
occurrence are seen coming from the north, such wind speeds are associated with strong winter
cold fronts that pass through the area. The highest wind speeds are observed coming from the
south, which are associated with summer months. These southerly winds are also along the
longest fetch to the site.

Figure 5. Wind rose at the project site.
Annual exceedance probabilities were obtained from the ASCE7 Hazard Tool and converted to
the 15-minute average; results are shown on Table 4.
Table 4. Wind speed annual exceedance probability results.
Return Period [year]

2.3

15-min wind speed [kn]

10

50

25

59

50

66

100

74

Waves

The nearshore wave modeling was conducted to develop an understanding of the typical
nearshore wave climate, which is a driver of sediment transport. Wave modeling was
conducted to transform waves from offshore to the project shoreline using the SWAN model
(Delft University of Technology, 2012), which is a 2D, spectral (phase-averaged) wave
generation and transformation model. The wave modeling grid is 13.7 miles by length and 5.8
miles in width, with variable spacing where larger grid cells are used away from the project site
(25 m cell size), and resolution is increased in the nearshore and at Lillian Park shoreline to a 1
m cell size. The bathymetric surface as well as the grid extents and spacing are shown in
Figure 6 and Figure 7.
For a typical daily condition, such as a 15 kn wind speed coming from the south, the wave
modeling result (significant wave height and direction) are shown on Figure 8.
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Figure 6. Complete grid extents and bathymetric surface developed for wave modeling.
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Figure 7. Nearshore bathymetric surface.

Figure 8. Typical nearshore waves for a 15 kn wind speed coming from the south.

2.4

Currents

No recent water surface elevation or current velocity data were available at the project site.
Therefore, no calibration or validation was completed in this analysis for circulation and
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sedimentation. The results provided in this report should only be used to evaluate patterns in
flow and relative magnitudes.
To assess circulation patterns, MM developed a high-resolution hydrodynamic model to assess
the flow conditions at the site using the 2-D hydrodynamic model Mike 21 Flexible Mesh (DHI,
2020). Mike 21 Flexible Mesh (FM) is an industry standard for hydrodynamic modeling and has
been successfully implemented and validated for many case studies and projects in the past.
Figure 9 shows the computational domain of the entire domain and at the project site. Mike 21
FM employs unstructured grid cells to allow varying resolution which allows a wide range
distribution of nodes and elements spacing. This allows high resolution at the project site and
Perdido Bay to model the velocity variation due to local bathymetry while at the same time allow
coarser but sufficient resolution elsewhere to model the capture the estuarine circulation
patterns. The resolution at the project site was 2 meters, while the offshore resolution was 3.7
miles. The model setup includes forcing from predicted tides, meteorological effects, wind
forcing, wave-coupling, and river forcing.

Figure 9. Hydrodynamic model domain and bathymetric surface for entire domain (top)
and at the site in Perdido Bay (bottom).
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Ocean tides were modelled using thirteen (13) tidal harmonic constituents extracted from the
LeProvost Global Ocean Tide Model were applied at the offshore Atlantic boundary. To take
into account of background storm surges during modelling periods, a meteorological (MET)
factor was added to the predicted ocean tides. The MET factor was calculated by taking the
measured water levels at the ocean-ward NOAA Station 8735180 at Dauphin Island and
subtracting the predicted tides. Discharge data was applied at the upstream end using USGS
Stations at the Perdido River and Styx River using two USGS Stations 02376500 (USCG, 2021)
and 02377570, respectively. A spatially constant, time varying wind forcing from NOAA
Pensacola station was applied to the model. The hydrodynamic model was fully coupled with
the wave model. The model simulated a summer (June) and winter month (February) to assess
season variability; wind forcing is predominantly from the north during winter and from the south
during the summer.
Figure 10 shows typical velocity patterns during peak ebb and flood flows. Current speeds in the
bay and nearshore to the project site reach up to 0.5 ft/s. The flows are highly affected by the
winds. During the winter months, net current flow come from north due to the northerly winds
and larger river flows, and during the summer months, net current come from the south due to
the southerly winds and low river flows. Overall current speed resulting from typical wind
patterns do not exceed approximately 0.5 ft/s, which is a relatively slow current speed.
Figure 11 shows the flows at the closer to the boat ramp. The ground elevation at the boat ramp
is locally deeper than the adjacent nearshore elevations. With wind and waves from the south,
current speeds reach up to 0.5 ft/s. However, as the flow reaches the boat ramp, the velocity
drops due to the deeper elevations. This decrease in velocity can cause deposition sediments.
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Figure 10. Typical circulation patterns in Perdido Bay for ebb (top) and flood (bottom).

Figure 11. Flow pattern due to tides, winds, and waves during a flood flows in the
summer.
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2.5

Shoreline Change Analysis

A shoreline change analysis was conducted to develop an understanding of the shoreline
morphology. The shoreline position was derived by delineating the visible wet-dry line from 11
aerials images dating from 2004 to 2020. Shoreline change rates were quantified from the
delineated shorelines (see Figure 12).

Figure 12. Shoreline change rate (SCR) from 2004 to 2020 in ft/yr. Positive (negative)
numbers represent accretion (erosion).
Figure 13 displays the position of each delineated shoreline relative to the average shoreline
position from 2004 to 2020. Detrended shorelines were plotted using the average shoreline from
2004 to 2020 where each shoreline position was detrended by subtracting the average
shoreline position from the year shoreline.
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Figure 13. Lillian Park and vicinity shoreline positions for each year relative to the
average shoreline position from 2004 to 2020. The grey box represents a distance of +/65 ft from the long-term average position. For a given year, sections of the shoreline
below (above) the horizontal line represents accretion (erosion) with respect to average
shoreline. Project site is located between transect 950 to 1030.

2.6

Sediment Transport

Mott MacDonald calculated the wave-driven longshore sediment transport (LST) potential along
the western Matagorda Bay shoreline using the CERC equation (USACE, 2002). Nearshore
wave conditions from Section 2.3 (Hs, Tp, and direction) were used as the wave forcing to drive
the CERC equation along the western Perdido Bay including project shoreline. The wave results
were selected 250 ft offshore of the shoreline. It should be noted that the CERC equation does
not consider cross-shore morphology or sediment budget, and it was conducted to provide a
reasonable indication of sediment transport potential and morphologic processes at the site.
Mott MacDonald evaluated the long-term LST between 2013 and 2015. Figure 19 shows the
patterns of longshore transport potential. At the project site the longshore transport potential is
directed towards the north which matches the observations from the maintenance records. The
LST patterns indicate a divergent node just south of the project site. This divergent node
location in reality expected to vary annually in the general vicinity of the modeled position
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varying based on the intensity of summer vs winter conditions. We anticipate the divergent node
may occur from the project site as far as approximately 1000 ft south of the project site.
The shoreline south of Lillian Park has been stabilized with shore-normal groins which have
retained sediment as shown in Figure 15. This is indicative of alongshore sediment transport as
a driver of morphology in this region. Morphologic response to shore-normal groins can indicate
morphologic trends. Here, much of the time the groins indicate transport from south to north
(2012, 2016, 2019). However, portions of the shoreline show less clear directionality, such as
2015 and 2018 through the center part of this reach. This corresponds generally with the
longshore transport potential calculations, and confirms the presence of the LST potential
divergent node though the region. The 2020 image is post-storm; the shoreline positions here
indicate cross-shore retreat typical from storm impacts.
Along much of the remainder of the shoreline, morphology appears to be episodic. For example,
the shoreline south of the bulkhead on the southern end of the project site shows alternating
erosion and accretion rather than a consistent trend. At other reaches of shoreline, no clear
patterns are evident. The lack of clear shoreline change patterns typically indicates a lowenergy environment with low rates of sediment transport most of the time, intermixed with
random high-energy storm events (cold fronts, tropical storms, and hurricanes) that generate
the majority of the transport and morphology. The morphology resulting from the tropical storms
and hurricanes will depend on the storm intensity and approach direction and are unlikely to
show clear trends. Cold fronts typically are preceded by large southerly winds followed by
strong, 1-4 day northerly winds. As the project site has limited northly exposure, cold fronts are
expected to primarily drive sediment from the south to the north.
The 2012 aerial photo indicates the general location of dredging conducted as part of the
construction of the boat ramp. Figure 16 shows aerial photos of the boat ramp that have been
digitally brightened to better show the bay bottom. Generally darker areas indicate deeper water
while lighter areas show shallower water. This provides a qualitative evaluation of the
bathymetry over time. The photos appear to show a gradual infilling of the dredged areas,
especially immediately south and north of the boat ramp, as would be expected as the region
‘smooths’ and infills over time. . Also, there appears to be a northward propagation of the
dredge cut over time to the north of the pier. This is a typical response indicative of general
northward transport of sediment in the region. The post-storm image in 2020 shows a potential
dramatic infilling of the boat launch area. Infilling is expected to increase the deposition of
sediment into the boat ramp area.
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Figure 14. LST patterns between 2013 and 2015, gross transport to the north and south
are shown in red and blue, respectively. Project site location indicated in dashed black
line.

Figure 15. Shoreline south of project site showing varying morphologic response along a
groin field from 2012 to 2020.
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Figure 16. Project site area photos brightened to indicate relative bay bottom depth
change at boat ramp over time.
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PHASE 2.2
ALTERNATIVES DEVELOPMENT MEMORANDUM

engineers
planners
surveyors
environmental
scientists
landscape
architects

August 12, 2021
Mr. Seth Peterson, P.E.
Baldwin County Highway Department
Central Annex II
22070 Highway 59 | Robertsdale, AL 36567

Re:

COASTAL PROCESSES STUDY FOR LILLIAN PARK
BEACH HABITAT AND SHORELINE PROTECTION
ALTERNATIVES DEVELOPMENT MEMORANDUM

Dear Mr. Peterson,
Neel-Schaffer, Inc. (NSI) is pleased to submit this alternatives development summary for the above
referenced project. Throughout the development of the existing conditions coastal processes modeling,
conceptual alternatives have been developed that are cost- effective, meet the project design criteria, meet
the project goals, and utilize sound engineering principles. This memorandum is a summary of Phase 2.2.
This memorandum concludes Phase 2. We are moving forward with Phase 3 and finalizing the technical
report and presentation.
INTRODUCTION
The Existing Conditions Coastal Processes modeling results, as well as deposition trends from County
maintenance records, show that sediment transport from both north and south of the project facility is the
main driver of site morphology. The shoreline change patterns seem to indicate a low energy environment
with low rates of sediment transport, intermixed with random high-energy storm events (cold fronts,
tropical storms, and hurricanes) that generate the majority of the transport and morphology. The
morphology resulting from the tropical storms and hurricanes depend on storm intensity and the approach
direction. These unpredictable events are unlikely to show clear morphology trends.
OVERALL CONCEPT
To address project goals and address ongoing sediment transport currently acting at the site. The
proposed conceptual alternatives developed consist of two (2) main components:
1.
Boat Launch Area Protection - Defined by the new Breakwater Structure
2.
Northern Beach – Defined by the proposed Sand Beach Area
The breakwater structure (Component 1) and the proposed sand beach area (Component 2) are
depicted in Figure 1 – Proposed Design Concept. The combination of various component
alternatives are described further below.

10000 Perkins Rowe, Suite G360 • Baton Rouge, LA 70810 • 225.924.0235 • www.neel-schaffer.com

Figure 1 - Proposed Design Concept

Component 1:
The proposed Breakwater Structure would break incoming current-driven waves derived from the
south and reduce their energy near the boat launch and dock shoreline. The proposed Breakwater
Structure will reduce overall maintenance costs associated with sand and debris build-up on the
existing ramp and reduce safety risks associated with unattenuated wave action at the existing
ramp by diverting current flow and associated sediment deposition.
Component 2:
The proposed Sand Pocket Beach Area would minimize shoreline and habitat erosion along the
Perdido Bay shoreline.
These two project components were used to develop alternative project layouts that will be utilized
for construction cost comparison.
Alternative Layout 1: Breakwater Structure with Encroaching Beach Area
Alternative 1 consists of an approximately 145 ft breakwater structure on the southern end of the
site south of the existing boat pier as well as a Sand Pocket Beach Area on the northern shoreline
with T-shaped groins. This layout will maximize potential beach area and effectively minimize
sediment build-up on the existing boat ramp, but will have the most impact existing fishing pier.

Figure 2 - Alternative 1




Component 1: 145’ Breakwater Structure south of southern boat pier.
Component 2: Large Sand Beach Area confined by groins on the north and south. The
southern groin would encroach on the existing fishing pier. This would require the
construction of the southern groin under the existing fishing pier.

Alternative Layout 2: Minimally Encroaching Breakwater and Beach Area
Alternative 2 is similar in layout to Alternative 1, but minimizes the impact on the existing fishing
pier. Alternative 2 includes optional one-time maintenance dredging of the areas between the
existing boat pier structures and proposed breakwaters/groins. Dredge material could potentially
be utilized for the construction of the Pocket Beach.

Figure 3 - Alternative 2




Component 1: 145’ Breakwater Structure south of southern boat pier.
Component 2: Smaller Sand Beach Area confined by groins on the north and south
avoiding any impacts to the existing fishing pier and one-time dredging of the areas
adjacent to the existing boat piers.

Alternative Layout 3: Minimally Encroaching Divided Breakwater and Beach Area
Alternative 3 would include the same sand beach area as proposed in Alternative 2, but would
utilize a broken/divide breakwater structure adjacent to the existing wave attenuation structure and
boat pier. The southern breakwater structure would have the largest footprint, but would reduce
negative impacts to the operational function of the southern boat pier. Dredge material between
the southern groin and the north boat pier could potentially be utilized for the construction of the
Pocket Beach.
The detached breakwater segment would require water based equipment which could increase the
construction costs.

Figure 4 - Alternative 3




Component 1: Divided Breakwater Structure adjacent to southern boat pier with a total
length of 195’.
Component 2: Smaller Sand Beach Area confined by groins on the north and south
avoiding any impacts to the existing fishing pier and one-time dredging of the areas
adjacent to the existing boat pier

Alternative Breakwater Structures
In addition to the three alternative layouts presented above two structure types will be evaluated
for the breakwater structure on the southern end of the site.

1. Rock rubble mound rock breakwater
2. Sheetpile wall breakwater

The alternative breakwater structures, shown in Figures 5 and 6, will be used to compare and
optimize the proposed footprint of proposed Component 1 with construction costs.

Figure 5 - Rubble Mound Rock Breakwater

Figure 6 - Sheetpile Wall Breakwater Structure

SUMMARY
The conceptual schematic layouts and structural material types presented in this technical
memorandum will be used for cost comparison purposes to determine the most cost effective
solution while still meeting the project goals and objectives.
This memorandum concludes Phase 2. NSI is moving forward with Phase 3 and finalizing the
technical report and presentation.

We appreciate the opportunity to continue working with Baldwin County on this important project. Should
you have any questions or if I may be of further service to you in any way, please don’t hesitate to call me
at 225-614-2803 or 225-573-2364 (cell).
Sincerely,
NEEL-SCHAFFER, INC.

Glenn P. Ledet, Jr., P.E.
Water Resources Project Manager

cc:

Joey Nunnally, PE, Baldwin County
Stacy Appleton, Baldwin County
Leah Selcer, PE, NSI
Brian Morgan, PE, NSI
Kirby Latham, PE, NSI
John Murphy, PE, NSI

Engineering/Environmental Services for a Coastal
Processes Study for the Lillian Park Beach Habitat
and Shoreline Protection Project

Annex 3: Coastal Engineering Analysis Report
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1 Project Background
1.1

Introduction

Lillian Park is located in Baldwin County, AL along the western shoreline of Perdido Bay (see
Figure 1). The project area consists of an existing boat launch and bulkhead with a shoreline of
approximately 600 ft. Over the past years, the project area has been experiencing sediment
deposition along the boat launch drastically reducing water depths and hindering safe
navigation. This has resulted in a public safety issue, requiring frequent maintenance dredging
events and additional maintenance costs to Baldwin County associated with sediment removal.
This report presents the results of the data and coastal engineering analyses.

Figure 1. Lillian Park project vicinity, project site shown in red rectangle.

1.2

Boat Ramp Maintenance

Mott MacDonald reviewed the boat launch maintenance records provided by Baldwin County
(see Table 1). The records included work order information, such as date of maintenance,
activity description, and equipment used. However, the maintenance records did not include the
volume of sand that was removed in each work order. The records contained photos for several
of the boat launch maintenance visits. Overall, the following observations can be made from
maintenance records:
•

Maintenance occurs most frequently within the summer months (June through August)
where July is the month with the most boat launch maintenance occurrences, see
maintenance frequency histogram on Figure 2. Based on the maintenance photos and
further detailed information provided by the County, it can be concluded that
sedimentation occurs during the summer months because this is when maintenance
occurs.
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•

•

2

The photos taken during the various boat launch maintenance orders revealed
deposition patterns. In Figure 3, more sediment deposition was observed along the
south ramp relative to the north ramp. Furthermore, in Figure 4, sediment deposition
was observed along the bulkhead immediately south of the southern boat ramp. These
trends appear to be reoccurring across photos taken during different days from 2012 to
2021.
It is anticipated that the deposition occurring along the southern bulkhead and the larger
deposition observed at the south ramp relative to the north ramp supports the notion
that the sediment transport coming from the south is driving the morphology at the site.

Table 1. Baldwin County maintenance record at Lillian Park Boat Launch.
No.

Item

Date

Month

Year

1

WO #21162

11/19/2012

November

2012

2

04-15-15 BOAT RAMP WORK

4/15/2015

April

2015

3

WO #29894

4/15/2015

April

2015

4

05-7-15 REMOVE SAND

5/7/2015

May

2015

5

06-19-15 REMOVE SAND

6/19/2015

June

2015

6

06-22-15 REMOVE SAND

6/22/2015

June

2015

7

06-24-15 REMOVE SAND

6/24/2015

June

2015

8

07-09-15 REMOVE SAND

7/9/2015

July

2015

9

07-13-15 REMOVE SAND

7/13/2015

July

2015

10

07-16-15 REMOVE SAND

7/16/2015

July

2015

11

07-20-15 REMOVE SAND

7/20/2015

July

2015

12

07-24-15 REMOVE SAND

7/24/2015

July

2015

13

07-31-15 REMOVE SAND

7/31/2015

July

2015

14

08-07-15 REMOVE SAND

8/7/2015

August

2015

15

08-12-15 REMOVE SAND

8/12/2015

August

2015

16

08-14-15 REMOVE SAND

8/14/2015

August

2015

17

08-17-15 REMOVE SAND

8/17/2015

August

2015

18

09-11-15 REMOVE SAND

9/11/2015

September

2015

19

09-21-15 REMOVE SAND

9/21/2015

September

2015

20

10-21-15 REMOVE SAND

10/21/2015

October

2015

21

8/31/2016

8/31/2016

August

2016

22

3/9/2018

3/9/2018

March

2018

23

3/15/2018

3/15/2018

March

2018

24

REMOVE SAND VARIOUS DATES

3/21/2018

March

2018

25

REMOVE SAND VARIOUS DATES

3/26/2018

March

2018

26

REMOVE SAND VARIOUS DATES

3/29/2018

March

2018

27

05-24-2018 SAND REMOVAL

5/24/2018

May

2018

28

06-14-2018 SAND REMOVAL

6/14/2018

June

2018

29

WO 40497

6/25/2018

June

2018

30

06-28-2018 SAND REMOVAL

6/28/2018

June

2018

31

06-29-2018 SAND REMOVAL

6/29/2018

June

2018

32

06-30-2018 SAND REMOVAL

6/30/2018

June

2018

33

07-02-2018 SAND REMOVAL

7/2/2018

July

2018

34

7/5/2018

7/5/2018

July

2018

35

7/9/2018

7/9/2018

July

2018

36

7/11/2018

7/11/2018

July

2018

37

7/13/2018

7/13/2018

July

2018

38

7/16/2018

7/16/2018

July

2018

39

7/23/2018

7/23/2018

July

2018

40

7/26/2018

7/26/2018

July

2018

41

7/30/2018

7/30/2018

July

2018

502100539 | 3 | Rev1 | September 2021

Mott MacDonald | Lillian Park Beach Habitat and Shoreline Protection Project
Coastal Engineering Analysis

3

No.

Item

Date

Month

Year

42

8/2/2018

8/2/2018

August

2018

43

8/14/2018

8/14/2018

August

2018

44

8/16/2018

8/16/2018

August

2018

45

8/22/2018

8/22/2018

August

2018

46

4/30/2019

4/30/2019

April

2019

47

12/17/2019

12/17/2019

December

2019

48

3/29/2020

3/29/2020

March

2020

49

8/25/2020

8/25/2020

August

2020

50

WO #18000

No date

No date

No date

51

WO #22073

No date

No date

No date

52

WO #30262

No date

No date

No date

53

WO# 39444 REMOVE SAND

No date

No date

No date

Figure 2. Baldwin County maintenance frequency at Lillian Park boat launch per month
(i.e., 1 represents January).
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Figure 3. Sediment deposition observed during boat launch maintenance on 8/16/2015.
The photo was taken facing to the east on the boat ramp.

Figure 4. Sediment deposition observed during boat launch maintenance on 6/25/2018.
The photo was taken south of the boat launch on the pier facing to the north.
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1.3

Project Goals

The goals of the Lillian Park Beach Habitat and Shoreline Protection Project are:
1. Reduce the frequency for maintenance dredging events.
2. Reduce overall maintenance costs due to rapid sand and debris build up on the boat
ramp.
3. Reduce safety risks at the public boat launch at Lillian Park resulting from open, unattenuated wave action.
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2 Coastal Conditions
The objective of this section is to develop an understanding of the coastal processes and
sediment transport at Lillian Park shoreline. The following sections include water surface
elevations (WSE), wind, waves, currents, shoreline change analysis, and sediment transport.
The understanding of coastal processes in Lillian Park is used as the basis for existing
conditions assessment and to propose alternative solutions to address the sedimentation at the
boat ramp.

2.1

Water Surface Elevations

Tidal datums shown on Table 2 were collected from the NOAA 8729840 Pensacola gaging
station (NOAA, 2021).
Table 2. Tidal datums near project site taken from NOAA Pensacola station 8729840
(NOAA, 2021).
Datum

Value [ft NAVD88]

Description

MHHW

0.94

Mean Higher-High Water

MHW

0.90

Mean High Water

MSL

0.30

Mean Sea Level

NAVD88

0.00

North American Vertical Datum of 1988

MLW

-0.29

Mean Low Water

MLLW

-0.32

Mean Lower-Low Water

Annual exceedance probability analysis was conducted using NOAA Pensacola station water
level data up to the 25-year return period and the FEMA FIS model results for return periods
higher than 50-year. For return periods higher than 50-year, a more complete modern
methodology to evaluate water levels was used to account for the probabilistic nature of storms:
Joint Probability Method with Optimal Sampling (JPM-OS) analysis described in HEC-25
(USDOT, 2014). The probabilistic modeling methodology provides an advantage over a purely
historical analysis of point data of extreme water levels in that it covers the full probability space
of potential storms and associated parameters responses at a given location. The results shown
in Table 3 represent the storm tide water level elevations (storm surge plus tide).
Table 3. WSE (storm tide) annual exceedance probability results.
Return Period [year]

Storm Tide [ft, MSL]

10

3.8

25

4.9

50

7.0

100

10.4

2.2

Wind

To describe the wind characteristics at Lillian Park, a wind rose was developed using the
historical NOAA Pensacola station wind data. Wind roses illustrate the frequency of occurrence
of wind events for 16 directional bins at 16 points of the compass for various wind speeds. Wind
roses for the project site are shown on Figure 5. The wind rose shows a varied offshore
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distribution with two predominant wind directions indicating an overall potential of seasonal and
bimodal wave direction and resulting sediment transport. Persistent winds with large percent of
occurrence are seen coming from the north, such wind speeds are associated with strong winter
cold fronts that pass through the area. The highest wind speeds are observed coming from the
south, which are associated with summer months. These southerly winds are also along the
longest fetch to the site.

Figure 5. Wind rose at the project site.
Annual exceedance probabilities were obtained from the ASCE7 Hazard Tool and converted to
the 15-minute average; results are shown on Table 4.
Table 4. Wind speed annual exceedance probability results.
Return Period [year]

2.3

15-min wind speed [kn]

10

50

25

59

50

66

100

74

Waves

The nearshore wave modeling was conducted to develop an understanding of the typical
nearshore wave climate, which is a driver of sediment transport. Wave modeling was
conducted to transform waves from offshore to the project shoreline using the SWAN model
(Delft University of Technology, 2012), which is a 2D, spectral (phase-averaged) wave
generation and transformation model. The wave modeling grid is 13.7 miles by length and 5.8
miles in width, with variable spacing where larger grid cells are used away from the project site
(25 m cell size), and resolution is increased in the nearshore and at Lillian Park shoreline to a 1
m cell size. The bathymetric surface as well as the grid extents and spacing are shown in
Figure 6 and Figure 7.
For a typical daily condition, such as a 15 kn wind speed coming from the south, the wave
modeling result (significant wave height and direction) are shown on Figure 8.
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Figure 6. Complete grid extents and bathymetric surface developed for wave modeling.
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Figure 7. Nearshore bathymetric surface.

Figure 8. Typical nearshore waves for a 15 kn wind speed coming from the south.

2.4

Currents

To assess circulation patterns, Mott MacDonald developed a high-resolution hydrodynamic
model using the 2-D hydrodynamic model Mike 21 Flexible Mesh (DHI, 2020). Mike 21 Flexible
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Mesh (FM) is an industry standard for hydrodynamic modeling and has been successfully
implemented and validated for many case studies and projects in the past. Figure 9 shows the
computational domain. Mike 21 FM allows high resolution at the project site and Perdido Bay to
model the velocity variation due to local bathymetry while allowing coarser but sufficient
resolution elsewhere to capture the estuarine circulation patterns. The resolution at the project
site was 7 ft (2 m), while the offshore resolution was 3.7 miles. The model setup includes forcing
from predicted astronomical tides, meteorological effects, wind forcing, wave-coupling, and river
forcing.
The model was used as comparative analysis tool and was qualitatively validated based on
observations. Numerical calibration and/or validation was outside the scope of work. The results
provided in this report should only be used to evaluate patterns in flow and relative magnitudes.

Figure 9. Hydrodynamic model domain and bathymetric surface for entire domain (top)
and at the site in Perdido Bay (bottom).
Ocean tides were modelled using thirteen (13) tidal harmonic constituents extracted from the
LeProvost Global Ocean Tide Model which were applied at the offshore Gulf boundary. To take
into account background storm surges during modelling periods, a meteorological (MET)
component was added to the predicted tides. The MET component was calculated by taking the
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measured water levels and subtracting the predicted tides at the NOAA Station 8735180,
Dauphin Island. River flow data was applied at the upstream end using the USGS Stations
02376500 and 02377570 (USCG, 2021), for the Perdido River and Styx River, respectively.
A spatially uniform, time varying wind forcing from NOAA Pensacola station was applied to the
model. The hydrodynamic model was fully coupled with the wave model. The model simulated a
summer (June) and winter month (February) to assess season variability; wind forcing is
predominant from the north during winter, and from the south during the summer. Figure 10
shows typical velocity patterns during peak ebb and flood flows.
Current speeds nearshore to the project site reach 0.5 ft/sec. The flows are highly affected by
the winds. During the winter months, net current flow comes from the north due to the northerly
winds and larger river flows; conversely, net current flows come from the south due to the
southerly winds and low river flows during summer. Overall current speed resulting from typical
wind patterns do not exceed approximately 0.5 ft/sec, which is a relatively slow current speed.
Figure 11 shows flood flow results at the project site. The ground elevation at the boat ramp is
deeper than the adjacent nearshore elevations. With wind coming from the south, current
speeds reach up to 0.5 ft/sec; however, as the flow reaches the boat ramp, the current speed
decreases due to the deeper elevations. This decrease in velocity can cause sediment
deposition.
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Figure 10. Typical circulation patterns in Perdido Bay for ebb (top) and flood (bottom).

Figure 11. Flow pattern due to tides, winds, and waves during a flood flows in the
summer.
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2.5

Shoreline Change Analysis

A shoreline change analysis was conducted to develop an understanding of the shoreline
morphology. The shoreline position was derived by delineating the visible wet-dry line from 11
aerials images dating from 2004 to 2020. Shoreline change rates were quantified from the
delineated shorelines (see Figure 12).

Figure 12. Shoreline change rate (SCR) from 2004 to 2020 in ft/yr. Positive (negative)
numbers represent accretion (erosion).
Figure 13 displays the position of each delineated shoreline relative to the average shoreline
position from 2004 to 2020. Detrended shorelines were plotted using the average shoreline from
2004 to 2020 where each shoreline position was detrended by subtracting the average
shoreline position from the year shoreline.
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Figure 13. Lillian Park and vicinity shoreline positions for each year relative to the
average shoreline position from 2004 to 2020. The grey box represents a distance of +/65 ft from the long-term average position. For a given year, sections of the shoreline
below (above) the horizontal line represents accretion (erosion) with respect to average
shoreline. Project site is located between transect 950 to 1030.

2.6
2.6.1

Sediment Transport
Alongshore Transport Patterns

Mott MacDonald calculated the wave-driven longshore sediment transport (LST) potential along
the western Matagorda Bay shoreline using the CERC equation (USACE, 2002). Nearshore
wave conditions from Section 2.3 (Hs, Tp, and direction) were used as the wave forcing to drive
the CERC equation along the western Perdido Bay including the project shoreline. It should be
noted that the CERC equation does not consider cross-shore morphology or sediment budget; it
was conducted to provide a reasonable indication of sediment transport potential and
morphologic processes at the site.
Mott MacDonald evaluated the long-term LST over a 2-year period between 2013 and 2015.
Figure 14 shows the patterns of overall, summer, and winter longshore transport potential. For
the overall 2-year analysis the LST results in a convergence node at the project site vicinity
where the transport north of the project site is directed toward the south, and conversely, the
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transport south of the project site is directed toward the north. A convergence node in sediment
transport leads to a sink of sediment resulting in accretion at the project site. To further
investigate LST patterns, Mott MacDonald evaluated the LST seasonality by calculating the LST
during summer and winter months. As shown on the bottom panel of Figure 14, the
convergence node is maintained during the winter months. During summer, the transport from
the north to the south is reduced while the transport from the south to the north maintains a
strong signal, leading to amplified accretion at Lillian Park.
Our LST results match Baldwin County’s observations and maintenance records where:
•
•
•

Maintenance occurs most frequently within the summer months.
More sediment deposition was observed along the south ramp relative to the north
ramp.
Deposition also occurs along the southern bulkhead.

502100539 | 3 | Rev1 | September 2021

15

Mott MacDonald | Lillian Park Beach Habitat and Shoreline Protection Project
Coastal Engineering Analysis

Figure 14. Overall (top), summer (middle), and winter (bottom) longshore sediment
transport patterns between 2013 and 2015, gross transport to the north and south are
shown in red and blue, respectively. Project site location indicated in dashed black line.
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2.6.2

17

Cross-shore Distribution of Sediment Transport

To evaluate the extents of the sediment transport influence perpendicular to Lillian Park project
shoreline, Mott MacDonald calculated the cross-shore distribution of longshore sediment
transport associated with winds, waves, and currents over a 2-year period between 2013 and
2015 (same as in section 2.6.1)
Wave transformation, including refraction, shoaling, dissipation due to breaking and bottom
friction were computed using Battjes-Janssen model for random waves. Wave induced setup
and longshore current velocities were computed using the Deltares one-dimension (1D) depthaveraged model based on continuity, momentum, and energy equations. The 1D model predicts
cross-shore variations of the depth-averaged longshore velocities under obliquely incident
irregular breaking waves.
The resulting long-term net sediment transport was computed using the SedTrans model which
employs the sediment transport methods developed by Engelund–Hansen (1967). These
methods compute the combined wave and current induced total (bedload and suspended)
sediment transport; the computational transects and the environmental forcing used in the
model are shown in Table 5 and Figure 15, respectively.
Table 5. Parameters used in the Sed Trans analysis.
Transect

Waves

WSE [ft NAVD]

Evaluate transport from

1

2013-2015

-0.52 (approx. MLLW) and
-1.34 (low WSE)

North

2

2013-2015

-0.52 (approx. MLLW) and
-1.34 (low WSE)

North and South

3

2013-2015

-0.52 (approx. MLLW) and
-1.34 (low WSE)

South

Figure 15. Computational transects used in the Sed Trans analysis and bathymetric data
collected in 2021.
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Due to the bathymetry and geometry of the project site, more wave breaking is expected at
lower water levels (WSE) which would lead to a wider extent of sediment transport across the
shoreline, which would add more sediment to the boat ramp. Therefore, we computed sediment
transport when the water level was at MLLW, which occurs more or less every day, and for a
water level of -1.34 ft NAVD88, which is approximately the lowest annual water level observed
in the record and is expected to occur a few times a year. Figure 16 shows the sediment
transport with WSE at MLLW for conditions that drive transport from the north towards the south
for transects 1 and 2. Figure 17 shows the sediment transport with WSE at MLLW for conditions
that drive transport from the south towards the north for transects 2 and 3. The results are
indicative of a convergence node matching the alongshore transport results from section 2.6.1.
The cumulative transport along transects 1 and 3 adjacent to the boat ramp extends further
seaward than transect 2 at the boat ramp because the shallower depths at transects 1 and 3
induce wave braking and therefore, sediment transport. On the contrary, the cumulative
transport along transects 2 spans a short offshore distance due to the boat ramp maintenance
activities that keep the sediment out of the ramp and allow for the lower bottom elevations. The
cumulative transport extent offshore along transects 1 and 3 could be used to guide in the
geometric design of alternatives to reduce maintenance at Lillian Park boat ramp.
To evaluate the sensitivity of sediment transport to WSE, sediment transport was also
calculated at the -1.34 ft NAVD88 (approximately lowest annual water level). As expected,
results shown in Figure 18 and Figure 19 indicate the sediment transport occurs over a wider
cross-shore extent, particularly on transport coming from the south; such results should drive
the geometric design of the alternative structures located south of the boat ramp.
When comparing the bottom elevation of the boat ramp itself (transect 2) against the bottom
elevation of the adjacent transects (transects 3 and 1), it appears that at least 2 ft of deposition
have occurred over a 10 year period on the adjacent transects (assuming the 2011 design
bottom extracted from the construction drawings was the final bottom elevation following the
construction of the boat ramp). This deposition provides a source of sediment immediately
adjacent to the boat ramp and drives the sedimentation on the boat ramp itself.
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Figure 16. Sediment transport results computed by SedTrans (left panels) associated with sediment transport from the north, for water
elevation at -0.52 ft NAVD88 (approximately MLLW), along Transects 1 (top) and 2 (bottom). 2011 ramp and dredging design elevation
shown in dashed brown line. Right panels provide cumulative net transport along transect.
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Figure 17. Sediment transport results computed by SedTrans (left panels) associated with sediment transport from the south, for water
elevation at -0.52 ft NAVD88 (approximately MLLW), along Transects 2 (top) and 3 (bottom). 2011 ramp and dredging design elevation
shown in dashed brown line. Right panels provide cumulative net transport along transect.

502100539 | 3 | Rev1 | September 2021

20

Mott MacDonald | Lillian Park Beach Habitat and Shoreline Protection Project
Coastal Engineering Analysis

Figure 18. Sediment transport results computed by SedTrans (left panels) associated with sediment transport from the north, for
extreme low water at -1.34 ft NAVD88, along Transects 1 (top) and 2 (bottom). 2011 ramp and dredging design elevation shown in dashed
brown line. Right panels provide cumulative net transport along transect
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Figure 19. Sediment transport results computed by SedTrans (left panels) associated with sediment transport from the south, for
extreme low water at -1.34 ft NAVD88, along Transects 2 (top) and 3 (bottom). 2011 ramp and dredging design elevation shown in dashed
brown line. Right panels provide cumulative net transport along transect.
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2.6.3

Discussion

The shoreline south of Lillian Park has been stabilized with shore-normal groins which have
retained sediment as shown in Figure 20. This is indicative of alongshore sediment transport as
a driver of morphology in this region. Morphologic response to shore-normal groins can indicate
morphologic trends. Here, much of the time the groins indicate transport from south to north
(2012, 2016, 2019). This corresponds generally with the longshore transport potential
calculations, and confirms the LST directionality results south of Lillian Park. The 2020 image is
post-storm; the shoreline positions here indicate cross-shore retreat typical from storm impacts.
Along much of the remainder of the shoreline, morphology appears to be episodic. For example,
the shoreline south of the bulkhead on the southern end of the project site shows alternating
erosion and accretion rather than a consistent trend. At other reaches of shoreline, no clear
patterns are evident. The lack of clear shoreline change patterns typically indicates a lowenergy environment with low rates of sediment transport most of the time, intermixed with
random high-energy storm events (cold fronts, tropical storms, and hurricanes). The morphology
resulting from the tropical storms and hurricanes will depend on the storm intensity and
approach direction and are unlikely to show clear trends. Cold fronts typically are preceded by
large southerly winds followed by strong, 1 to 4 day northerly winds. As the project site has
limited northly exposure, cold fronts are expected to primarily drive sediment from the south to
the north, and depending on the orientation of the front, from north to south.
The 2012 aerial photo indicates the general location of dredging conducted as part of the
construction of the boat ramp. Figure 21 shows aerial photos of the boat ramp that have been
digitally brightened to better show the bay bottom. Generally darker areas indicate deeper water
while lighter areas show shallower water. This provides a qualitative evaluation of the
bathymetry over time. The photos appear to show a gradual infilling of the dredged areas,
especially immediately south and north of the boat ramp, as would be expected as the region
‘smooths’ and infills over time. This trend could be confirmed when comparing the 2011 design
bottom elevations versus the 2011 bay bottom elevation on transects 1 and 3, as shown on
Figure 16 through Figure 19.
The post-storm image in 2020 shows a potential dramatic infilling of the boat launch area.
Infilling is expected to increase the deposition of sediment into the boat ramp area.
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Figure 20. Shoreline south of project site showing varying morphologic response along a
groin field from 2012 to 2020.
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Figure 21. Project site area photos brightened to indicate relative bay bottom depth
change at boat ramp over time.
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3 Conclusions
•

•

•

•

•

•

•
•

Coastal processes were simulated for typical and storm conditions. The site is
characterized by relatively mild conditions interspersed with higher energy fronts
(extratropical storms) and extreme tropical events. The extratropcial systems are
thought to drive the majority of systematic morphology with extreme tropical events
resulting in dramatic morphological response that depends on the orientation of storm
impact.
The boat ramp is exposed to waves from the northeast and southeast quadrants. More
waves impact the shoreline from the southeasterly quadrant and are likely to control the
wave conditions at the boat ramp to consider for navigation. However, waves from the
northeast drive substantial sediment transport due to shoreline orientation.
The project site is at a sediment transport convergence zone, meaning that sediment
transport from the north and south come together near the site, resulting in
sedimentation.
Sediment transport immediately north and south of the boat ramp pushes sediment
towards the boat ramp. The majority of the sediment transport occurs very near the
shoreline. We quantified the offshore distance of the majority of the transport; most of
the transport occurs within approximately 75 ft of the shoreline.
Alternatives to reduce maintenance of the boat ramp should include a shore-normal
structure (eg, a groin) that extends offshore from the shoreline to block this transport on
both the north and south sides of the boat ramp. The effectiveness will increase with
increasing length offshore and decreasing distance to the boat ramp.
Some wave energy reduction at the boat ramp will be provided by these shore-normal
structures; the addition of an offshore (detached) breakwater would improve the wave
climate at the boat ramp and improve navigation safety.
A pocket beach north of the boat ramp could be integrated into the set of solutions to
improve access to the water for recreation.
Future phases of design should develop the geometry of proposed structures and
evaluate the cost and benefits to optimize for the County’s budget and needs.
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Annex 4: Geometrical Concept Drawings
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