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Executive Summary
The Mobile Bay National Estuary Program (MBNEP), in partnership with the Dauphin Island Sea Lab
(DISL), contracted with Geosyntec Consultants to develop the D’Olive Watershed Management Plan
(WMP). Geosyntec brought together a team of highly qualified experts, including Thompson Engineering,
to develop this WMP.
This WMP is organized into the following chapters:
•
•
•
•
•
•
•
•
•
•
•

Chapter 2 discusses the public education and community engagement activities conducted during
the Watershed management planning process, including descriptions of events held to gather
valuable information needed to identify management measures.
Chapter 3 describes Watershed characteristics to understand the historical context of the
Watershed.
Chapter 4 evaluates the existing Watershed conditions.
Chapter 5 describes the key factors that affect the Watershed's vulnerability to climate change and
sea level rise.
Chapter 6 identifies the critical issues and areas within the Watershed that will be the focus of the
management measures.
Chapter 7 describes the management measures identified during the WMP process and prioritizes
the management measures.
Chapter 8 outlines the implementation strategies and schedule to carry out the management
measures identified in the WMP.
Chapter 9 is a regulatory review that summarizes the federal, state, county, and city laws,
regulations, and ordinances.
Chapter 10 summarizes the financing alternatives that may provide funding for implementing the
WMP management measures.
Chapter 11 presents a monitoring program to generate needed baseline data and evaluate the
success of management measures as they are implemented.
Chapter 12 provides references for the extensive literature cited in this WMP.

The Watershed
The D’Olive Watershed complex (D’Olive Watershed) is in Baldwin County, Alabama within the U.S.
Geological Survey (USGS) 12-digit Hydrologic Unit Code (HUC) cataloging unit 031602040505 (Tensaw
River-Apalachee River). The Watershed encompasses approximately 8,739 acres (13.7 square miles) and
consists of three principal tributaries, including D’Olive Creek, Tiawasee Creek, and Joe’s Branch. The
Watershed receives its name from D’Olive Creek, which is the major stream in the drainage basin. Tiawasee
Creek and D’Olive Creek flow into Lake Forest Lake. Joe’s Branch joins D’Olive Creek immediately
downstream of the Lake Forest Lake Dam. The D’Olive Watershed empties directly into Mobile Bay by
way of a small embayment known as D’Olive Bay.
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Critical Issues and Areas
Critical issues and areas affecting the DW were identified from multiple sources, including Steering
Committee resource knowledge, interviews with experts, input from citizens within the DW via public
workshops; review and interpretation of current and historical data; and analyses of historical aerial
photography and maps. Critical issues include degradation of streams and wetlands, stormwater runoff,
excessive sedimentation, flooding, and public access issues. More critical areas and issues are discussed in
Chapter 6.0.

Recommended Management Measures
The planning team developed a list of management measures to address the critical issues and areas. The
management measures identified were prioritized through extensive community outreach to achieve the
goals established for the DW. Management measures and the process used to prioritize them are discussed
in detail in Chapter 7.0 and Chapter 8.0.

Implementation of Management Measures
A strategic approach with a clear implementation program to successfully implement the management
measures identified in this WMP is discussed in Chapter 8.0. The implementation program includes
prioritizing projects, creating a schedule for completing them, and establishing metrics to measure their
success.
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1.0 Introduction
In 2019, Geosyntec Consultants (Geosyntec) was contracted by the Mobile Bay National Estuary Program
(MBNEP) to conduct a comprehensive Watershed Management Plan (WMP) for the D'Olive Watershed
(Watershed) located in Baldwin County, Alabama. The Watershed is defined in this WMP as the
geographical area identified by the U.S. Geological Survey (USGS) 12-digit Hydrologic Unit Code (HUC)
cataloguing unit 031602040505 (Tensaw River-Apalachee River).

1.1 Plan Purpose
In 2002, the MBNEP developed a Comprehensive Conservation and Management Plan (CCMP) for the
Mobile Bay estuary. The CCMP is routinely revised as goals and objectives are completed. The current
CCMP (2019–2023) identifies six values that are most important to the people living along the Alabama
coast.
1. Water Quality: The coastal community desires drinkable, fishable, and swimmable water and
places a high value on quality rivers, creeks, and bays.
2. Fish and Wildlife: Fishery resources are a valued industry, a primary recreational pastime, and a
staple of the diets of residents and visitors.
3. Environmental Health and Resilience: The coastal community relies on coordinated actions to
reduce vulnerability and recover from the range of hazards we face, natural and otherwise.
4. Access: Having access to coastal waters, natural resources, and open spaces for recreation and vistas
is something about which people care deeply.
5. Heritage and Culture: The area’s historical identity, local heritage, and culture are promoted and
preserved for future generations.
6. Beaches and Shorelines: Area beaches and shorelines provide critical edge habitat to aquatic and
terrestrial animals and recreational opportunities for residents and visitors. These beaches and
shorelines also protect our inland habitats from natural disasters.
The CCMP (2019–2023) identified four action areas that focus on preserving these coastal values:
1. Ecosystem Status and Trends: Research, monitoring, and reporting on the health of our coastal
resources.
2. Ecosystem Restoration and Protection: Watershed planning and implementation of the plan;
restoration, conservation, and acquisition of land; provision of access to coastal natural resources.
3. Technical Assistance and Capacity Development: Professional education and training needs;
policy and regulation changes; development of economic incentives to stimulate stewardship
behavior.
4. Education and Public Involvement: Building community stewardship, including outreach and
education to raise awareness and create a community of citizen scientists.
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This WMP provides a strategy for conserving and restoring these values by providing science-based
guidance for watershed resource managers, policymakers, community organizations, and citizens to protect
natural resources provided by the Watershed.
The specific objectives for this WMP are to protect and improve the waters and habitats to support healthy
populations of fish, shellfish, and wildlife and provide recreation opportunities for residents and visitors in
and on the waters of coastal Alabama. The WMP prescribes a range of management measures to efficiently
manage urban development and improve water quality within the Watershed. By successfully addressing
the problems identified with population growth, urban development, and water quality issues within the
Watershed, the long-term health of the back bays, lagoons, intercoastal waterways, beaches, and shorelines
will be improved and protected for future generations.

1.2 Plan Goals
The overall goal of this WMP is to help Watershed stakeholders implement a plan that offers specific and
tangible management measures to protect, conserve, and preserve the unique qualities of coastal Alabama.
The WMP approach follows the overall goals and objectives of MBNEP’s CCMP (2019–2023):
•
•
•
•
•

Water that is fishable, swimmable, and drinkable (meeting or exceeding the State’s designated
uses).
Conservation, restoration, and protection of critical habitats.
Community who understands and supports the value of our coastal resources.
Integration of environmental health with a balanced economy.
Participating stakeholders are integrated and leveraged.

The goals of watershed planning are to improve water quality, improve habitats, protect continued
customary uses of biological resources, improve watershed resilience, and expand opportunities for
community access. In the Watershed, these goals will be addressed by focusing the implementation efforts
on the critical issues and areas identified in the planning process. Watersheds have unique qualities and
unique problems; therefore, it is imperative to create a unique solution for its protection, conservation, and
enhancement.

1.3 The United States Environmental Protection Agency (EPA) Nine Key Elements
The EPA has identified nine key elements of watershed planning critical to achieving improvements in
water quality. The nine elements and their respective chapters in this WMP are provided below:
•

Identification of causes of impairment and pollutant sources or groups of similar sources that need
to be controlled to achieve needed load reductions, and any other goals identified in the watershed
plan (Chapter 4.0)

•

An estimate of the load reductions expected from management measures (Chapter 7.0)

•

A description of the nonpoint source management measures that will need to be implemented to
achieve load reductions and a description of the critical areas in which those measures will be needed
to implement this plan (Chapter 6.0)
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•

An estimation of the amounts of technical and financial assistance needed, associated costs, and the
sources and authorities that will be relied upon to implement this plan (Chapter 8.0 and 10.0)

•

An information and education component used to enhance public understanding of the project and
encourage their early and continued participation in selecting, designing, and implementing the
nonpoint source management measures that will be implemented (Chapter 7 and 8)

•

A schedule for implementing the nonpoint source management measures identified in this plan
that is reasonably expeditious (Chapter 8)

•

A description of interim measurable milestones for determining whether nonpoint source
management measures or other control actions are being implemented (Chapter 7 and 8)

•

A set of criteria that can be used to determine whether loading reductions are being achieved over
time and substantial progress is being made toward attaining water quality standards (Chapter 3)

•

A monitoring component to evaluate the effectiveness of the implementation efforts over time,
measured against the criteria established under item #8 immediately above (Chapter 11)

1.4 10-Year Plan Framework
It will take time and coordination between stakeholders to implement the recommended management
measures to slow and reverse water quality degradation, habitat loss, and shoreline erosion in the
Watershed. This WMP provides a 10-year framework to continue implementing the recommended
management measures. This time frame is subject to change depending on the availability of funds,
management measure implementation success, and community response. A recommended implementation
strategy is to adopt an adaptive management approach whereby the implementation team reviews the
progress toward meeting plan goals and objectives annually. Additionally, an in-depth review and
reevaluation of management measures should be conducted every 3–5 years or as management measures
are successfully implemented. This review should consider monitoring results from implemented projects
in the adaptive management of recommended measures.
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2.0 Public Participation
2.1 2010 Watershed Management Plan for the D’Olive Creek, Tiawasee Creek, and Joe’s
Branch Watersheds (D’Olive WMP)
The Draft 2010 WMP was presented to stakeholders at
a public meeting on 29 June 2010 at the Alabama
Department of Conservation and Natural Resources’
Five Rivers Delta Resource Center in Spanish Fort.
Following the meeting, the Draft WMP was made
available for public review for a 30-day period that
ended on 29 July 2010. During that period, hardcopies
of the Draft WMP were placed at libraries and other
public locations within the Watershed. An electronic
copy of the Draft WMP was also linked to the MBNEP’s
website. In addition to the views and questions
expressed at the public meeting, three written comments
Tiawasee Creek Restoration-Lake Forest
were received. Appendix A contains the minutes
documenting the principal discussions held during the
public meeting and the written comments that were received. The comments received did not require any
major changes during the preparation of the Final 2010 WMP.

2.2 2021 D’Olive Watershed Management Plan Update
Community Outreach/Public Participation
Stakeholder involvement in the update to the D ’Olive Creek WMP was
important because it allowed the public to share their opinions of the
implementation of the 2010 plan and recommend issues to be addressed
in the update. It was important to ensure that the public understood what
had been accomplished through the first watershed planning process.
Stakeholder involvement included leadership from the City of Daphne’s
Environmental Advisory Committee (EAC). The EAC was created in
2007 to help the City analyze environmental issues and provide
recommendations on appropriate courses of action to protect the health,
safety, and welfare of Daphne residents. Volunteer Committee members
included retired Alabama Department of Environmental Management
(ADEM) and U.S. Army Corps of Engineers (USACE) employees, master
gardeners, engineers, biologists, and other professionals. Involved
throughout the WMP update process, the extensive knowledge base and
vision of the Committee provided great value.

Kayak Winner

The WMP update’s community outreach effort was challenged by the COVID-19 pandemic. Input from the
public was gathered through a virtual stakeholder meeting held on 14 July 2020 and a survey created by
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EAC members. The meeting and survey were advertised through informative outdoor signage throughout
the Watershed’s parks and public places. The survey was posted online on the MBNEP’s website and shared
with Mobile Baykeeper and the Alabama Coastal Foundation. The City of Daphne supported the effort by
providing a kayak as a door prize as an incentive for meeting and survey participation. Ninety-seven
stakeholders responded. A related Paddle D’Olive Creek event was scheduled with the Hampton Inn at
Gator Alley, but due to the COVID-19 threat, it had to be postponed with plans to reschedule as soon as
possible.
Figure 2.1 shows participant responses indicating what they considered the greatest threat to the
Watershed’s receiving waters. Most indicated they considered erosion and sedimentation the greatest threat
to receiving waters, with sanitary sewage overflows also a major concern.

Figure 2-1: Survey responses to what stressor they considered the greatest threat to D’Olive Watershed receiving
waters

Survey results indicated that over half of respondents (56%) recognized improvements in D’Olive Creek
water quality over the past five years. Among the six things most valued by coastal Alabama residents,
respondents indicated that water quality and fish and wildlife were most important (although access to
water, beaches and shorelines, resilience, and heritage and culture each received votes indicating they were
in respondents’ top three). Ninety percent of respondents indicated an interest in learning more about how
one can help in conserving and restoring their environment.
The virtual meeting was the first of its kind. Attendees were divided into four virtual breakout meetings,
each with a moderator charged with collecting the groups perceptions about the D ’Olive Watershed’s
strengths, weakness, threats, and opportunities. After the virtual breakout session, all the groups joined a
larger virtual meeting and reviewed the overall comments from each group.
Despite COVID-19 restrictions, a diverse group of approximately 40 community stakeholders representing
different Watershed interests, participated in the virtual meeting. Stakeholders represented the cities of
Daphne and Spanish Fort, non-profit organizations, residents, utilities, and media. In a short time, they were
able to cover a lot of ground and helped to focus the efforts. The group identified the strengths, weaknesses,
and opportunities listed in Figure 2.2 below.
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Strengths
•Completed Watershed
Restoration Activities
•Stormwater Management
Regulations
•Partnerships
•Presence of Local
Environmental Departments

Weaknesses
•Stormwater Management
Regulations
•Education Outreach
•Erosion & Sediment
•Sanitary Sewer Overflows

Opportunities
•Education Outreach Events,
Social Media, & Materials
•Update Stormwater
Management Regulations
•Continue Restoration
•Recreation Access

Figure 2-2: Strengths, weaknesses, and opportunities related to D’Olive Watershed management

Input from these stakeholders was considered in developing the D’Olive WMP update’s goals and
recommended management measures.
The D’Olive WMP was made available for public review in October of 2021, as it was posted on the
MBENP website for a 30-day review period. The review period for the draft plan ended on December 21,
2021. At the request of the Daphne Environmental Advisory Committee the comment period was extended
to February 22, 2022. A summary of the comments received can be found in Appendix A.
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3.0 Watershed Characterization
3.1 Watershed Boundary
This WMP update characterizes the D’Olive Watershed (Watershed) located in Baldwin County, Alabama
(Figure 3.1) within the U.S. Geological Survey (USGS) 12-digit Hydrologic Unit Code (HUC) cataloging
unit 031602040505 (Tensaw River-Apalachee River). The Watershed encompasses approximately 8,739
acres (13.7 square miles) draining three principal tributaries, including D’Olive Creek, Tiawasee Creek,
and Joe’s Branch. The Watershed receives its name from D’Olive Creek, which is the major stream in the
drainage basin. Tiawasee Creek and D’Olive Creek flow into Lake Forest Lake. Joe’s Branch joins D’Olive
Creek immediately downstream of the Lake Forest Lake Dam. The D’Olive Watershed empties directly
into Mobile Bay by way of a small embayment known as D’Olive Bay.
The D’Olive Watershed is divided into ten subwatersheds (Table 3.1 and Figure 3.2). The subwatersheds
were delineated to reflect sampling locations originally defined during previous studies performed by the
Geological Survey of Alabama (Cook, 2007; Cook and Moss, 2008). Note Subwatershed 12 was not
included in the watershed area in the 2010 WMP and was added to the current watershed area based on
review of existing topography. Sediment load data are available at the most downstream point of each
subwatershed; therefore the subwatershed approach is used to determine the sources of sediments and for
future sediment loading.
Table 3.1: D’Olive Subwatersheds and Tributary Stream Segments
Subwatershed
Number
0

Streams Within Subwatersheds
Lake Forest Lake and the lowest 1/2 mile of
D’Olive and Tiawasee Creeks

Tributary
Designations
L, D (lower), T
(lower)
DA, DAA, DAB,
DAC, DACA,
DAD
DB
D, DD

1

Middle and upper tributaries to D’Olive Cr

2
3

Unnamed tributary DB
Upper D’Olive Creek and tributaries
Middle Tiawasee Cr and tributaries below
T, TA, TAA, TB
Ridgewood Drive
Tiawasee Creek and tributaries above Ridgewood
T, TD, TE, TEA,
Drive
TF, TG, TGA
Tributaries to Tiawasee Creek above Ridgewood
TC, TCA, TCB,
Drive
TCC
Joe’s Branch and tributaries
J, JA, JB
Unnamed tributary DC
DC
North Fork D’Olive Creek*
DE
TOTAL WATERSHED ACREAGE

7
8
9
10
11
12*

Total Areas (ac)
893
1,162
466
1,158
601
1,342
1,220
661
297
938
8,739

*Not included in in watershed area in 2010 WMP.
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Figure 3-1: D’Olive Watershed Boundary
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Figure 3-2: D'Olive Creek Subwatersheds and Tributary Designations
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3.2 Physical Setting
Physiography
The Watershed is located entirely within the East Gulf Coastal plain section of the Coastal Plain
physiographic province. It lies within two physiographic districts: The Coastal Lowlands and the Southern
Pine Hills (Sapp and Emplaincourt, 1975) (Figure 3.3).
Approximately 7,439 acres (95%) of the Watershed are within the Southeastern Plains Level III Ecoregion,
which represents a flat transition between the adjacent, plateau-like Piedmont and the lower-elevation
Southern Coastal Plain Ecoregion. The remaining 5% (approximately 361 acres) is within the Southern
Coastal Plains Level III Ecoregion (Griffith et al., 2001). The ecoregion is generally lower in elevation and
features minimal relief and saturated soils.
A further delineation of these two ecoregions indicates that the D’Olive Watershed is within two Level IV
ecoregions: The Southern Pine Plains and Hills and Gulf Coast Flatwoods. The Southern Pine Plains and
Hills ecoregion encompasses approximately 95% of the Watershed, and the remaining 5% of the Watershed
is within the Gulf Coast Flatwoods.

Figure 3-3: Physiographic regions of Alabama. (University of Alabama, 2019)
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Table 3.2 includes the characteristics of the Level III ecoregions and the Level IV ecoregion components
of the Watershed.
Table 3.2: Description of Level II and IV Ecoregions of the D’Olive Watershed. (Griffith et al., 2001)
Level III
Ecoregion

Level IV
Ecoregion

Physiography

Geology (Surficial
and Bedrock)

Soil
Order (Great
Groups)

Potential
Natural
Vegetation

Land Use and Land
Cover

Southern
Coastal Plain

Gulf Coast
Flatwoods

Flat to gently
undulating plain;
low gradient
streams with sandy
and silty substrates.

Quaternary quartz
sand, shell fragments,
silt, clay, muck, peat,
some Pliocene gravel.

Ultisols (Paleaquults,
Paleudults); Histosols
(Haplosaprists);
Spodosols (Alaquods);
Entisols (Hydraquents)

Southern mixed
forest.

Mixed forest, urban,
forested wetland, some
pasture and cropland on
better drained areas.

Southern
Pine Plains
and Hills

Southward sloping,
dissected irregular
plains, some open
low hills, mostly
broad gently
sloping ridgetops
with steeper side
slopes near
drainages; low to
moderate gradient
sand and clay
bottomed streams;
some sinkholes in
eastern area.

Quaternary sandy clay
decomposition
residuum, calcareous
sandy clay solution
residuum, clayey sand
solution residuum with
chert blocks, alluvial
gravel and sand;
Tertiary (Miocene)
fine to coarse sand,
gravelly sand, and
clay, with some
limestone to east.

Ultisols (Paleudults,
Kandiudults,
Hapludults,
Paleaquults); on
floodplains Entisols
(Fluvaquents,
Udifluvents) and
Inceptisols
(Endoaquepts)

Southern mixed
forest, oakhickory-pine
forest, some
southern
floodplain
forest.

Mixed forest, pine
plantations, some
agriculture on flatter
uplands with soybeans,
wheat, peanuts, cotton,
corn, pecans, sweet
potatoes, and tomatoes.

Southeastern
Plains

Geology
The composition and characteristics of the surface soils and subsoils of a watershed are critical in
determining the erodibility of the materials over which the runoff flows. The physical features of the soil
materials also play an important role in stream stability.
Geological Materials and Geologic History of Watershed
The geological history and composition of the D’Olive Watershed are important to understanding the stream
instability and sedimentation problems being experienced there. The D’Olive Watershed is underlain by
sediments that were initially deposited over millions of years when the region was covered by the sea. The
different sediment layers are defined by the dominant types, colors, and relative amounts of gravels, sands,
silts, and clays they comprise. Each sediment layer was deposited at a different period and is reflective of
the significant geological forces at work on the earth during their deposition and the proximity to the
prehistoric coastline.
If it were possible to turn the D’Olive Watershed on its side, from a geological standpoint, the underlying
sediments would appear as a two-layer cake. The upper layer (i.e., stratum) is referred to as the Citronelle
Formation, while the lower stratum is known as the Miocene. For the most part, the upper Citronelle
Formation is exposed throughout the Watershed, since the more recent Holocene/Pleistocene deposits that
would have appeared as “icing” on this “two-layer cake” is discontinuous, having been largely eroded.
Figure 3.4 provides a generalized geologic cross-sectional view of the relationship and relative thicknesses
of the Citronelle and Miocene deposits throughout the north-south length of Baldwin County. Depending
on the location and the magnitude of historic erosion, the Citronelle Formation varies in thickness from 0
to 200 feet, while the underlying Miocene Formation ranges from 100 to 3,400 feet thick.
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During the Ice Age that ranged from 2.5 million to 15,000 years ago, the sea level receded in response to
the thickening of the polar ice caps. As the sea level declined and the coastline extended seaward into the
present-day Gulf of Mexico, what is today Baldwin County became exposed. Between 15,000 to 18,000
years ago, the Ice Age ended, and the present-day sea level was established. Mobile Bay was formed as a
dominant geological feature that would eventually become a part of Alabama’s future coastline.
When the sea began to recede, and the Citronelle deposits were initially exposed, the surface of these
sediments formed a nearly continuous plain in the region. That exposure brought these materials into their
first contact with rainfall, which initiated the erosion processes that would eventually form the D’Olive
Watershed.

Figure 3-4: Generalized geologic cross-section from south to north in Baldwin County, Alabama. (Gillett et al.,
200)

As the sea level fell, rudimentary stream channels began to develop over the newly exposed land surface to
carry rainfall runoff to the sea. Gradually over time, the initial channels began to dominate drainage patterns
as the burgeoning precursor watershed streams sought the shortest and most direct path to the sea. As the
sea level continued to fall and watershed elevations increased, the channels began to incise and cut through
the surface Citronelle deposits and expose the older materials, including the more erodible underlying
Miocene Formation. The rate of erosion was highest within the stream channels, with the oldest geologic
formations being exposed along the banks immediately bordering the channels. Head-cutting, masswasting, and streambed erosion continued as the channels sought to keep up with the receding sea. This
was accomplished by the corresponding erosion of the overall surface of the lands that flanked the streams.
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Over this 2.5 million-year period, the erosion and head-cutting processes created the network of steep
ravines and valleys that characterize much of the modern Watershed.
The more stable climatic conditions that developed at the end of the Ice Age allowed the lands within the
Watershed to become covered with the native forest that dominated the area at the time of European
settlement. While the natural vegetative cover could not eliminate the head-cutting processes, it was
sufficient to slow runoff velocities and thereby slow the rate of head-cutting and streambed erosion. The
conversion of the natural vegetation to agriculture and then to the urban and commercial developments of
today significantly accelerated surface runoff and erosion within the Watershed.
Soil Characteristics
Soil characteristics represent one of the four principle factors influencing overland erosion. The other three
factors are rainfall, topography, and land cover.
Soils are classified using an erodibility factor (i.e., K factor) that is related to how much soil is lost due to
the kinetic energy displaced during raindrop impact and stormwater runoff. The K factor is based primarily
on the grain size of soil particles. Soils consisting of fine sand and silt size particles have higher K factors
than cohesive clay particles. Fine sands and silty soils are more easily detached by raindrop impact and
stormwater runoff than are cohesive clays and medium to coarse-grained sands. The amount of organic
matter in soils also influences the K factor because organic matter acts as a glue to hold soil particles
together into clods into which water can infiltrate and decrease runoff.
Typically, subsoils have higher K factors and are more erodible than topsoil. When land clearing and
grading activities expose subsoils, the K factor increases. Exposed subsoils can be expected to erode faster
because they have less organic matter and plant root mass to hold the soil particles together structurally.
The formation of micropores that allow percolation of rainfall is reduced in subsoils, resulting in increased
runoff. Increased runoff produces higher sheer forces for detaching soil particles from the surface, and
accelerating erosion.
The parent subsoil materials within the D’Olive Watershed are more highly variable with clay, silt, and
sand strata than are the weathered and more homogenous superficial soils. As such, the subsoil strata may
contain fine sand and silty soils, which are highly erodible when exposed to precipitation and stormwater
runoff.
Figure 3.5 displays the distribution of K factors for the native superficial soils of the D’Olive Watershed.
The K factors for the soil series occurring within the D’Olive Watershed vary from 0.10 to 0.32. Soils
having K factors less than 0.23 are considered to have low erodibility, while soils with K factors from 0.23
to 0.36 are moderately erodible.
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Figure 3-5: Soil K factors in the D’Olive Watershed
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Erosion Hazard
As the surface sediments eroded and the streams cut downward through the Citronelle materials, the
underlying more erodible Miocene deposits become exposed. The erodible Miocene sediments are exposed
in areas where topsoil is thin and fluvial interception has created steep slopes. This is especially the case in
the lowermost reaches of Tiawasee Creek, which is located near the “valley floor” of the D’Olive
Watershed. Miocene materials are also exposed at other locations along the mostly deeply incised portions
of other stream segments at the lowest elevations in the Watershed.
Crisler (1981) conducted a study of the D’Olive Watershed for the Soil Conservation Service, producing
an “erosion hazard” map, which was used to construct Figure 3.6. This map shows that the area’s most
prone to erosion occur within the areas that have experienced the most extensive fluvial dissection, which
exposed the underlying Miocene deposits.
The Erosion Hazard Index (EHI) was developed from the factors used in the Universal Soil Loss Equation
(USLE), as shown below. Values above 100 indicate those areas that have the potential to contribute
extensive quantities of sediments.
EHI = K x L x R x S
Where:
K = Value related to the inherent properties of the soil (particle size, strength, etc.)
L = slope length (measured in feet)
R = rainfall factor (dependent upon amount, pattern and intensity)
S = slope steepness (measured in percent)
Table 3.3 displays the computed EHI values for nine of the ten subwatersheds that make up the D’Olive
Watershed. Subwatershed 12 was not calculated for this WMP. This information indicates the lower reaches
of Tiawasee Creek and Joe’s Branch subwatershed have the highest potential to contribute extensive
quantities of sediments. Within the lower Tiawasee Creek, elevations on the slopes of exposed Miocene
sediments drop approximately 170 feet along an approximate 2000-foot long slope. Although the average
slope is around 10 percent, much steeper slopes occur in localized areas. In such a physical environment,
Best Management Practices (BMPs) are especially necessary during soil disturbance activities and to reduce
post-construction surface runoff. A comparison of the EHI information with Figure 3.5 shows that the K
factors in this area are also the highest in the Watershed.
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Figure 3-6: Erosion Hazard Map of the D’Olive Watershed. (based upon Crisler, 1981)

Mobile Bay National Estuary Program | D’Olive Watershed Management Plan Update | 30

Table 3.3: Erosion Hazard Index (EHI) for D’Olive Watershed. (based upon Crisler, 1981)
Subwatershed 1

Streams Within Subwatersheds

1

Middle and upper tributaries to D’Olive Cr

2
3 and 11

10

Unnamed tributary DB
Upper D’Olive Creek and tributaries
Lake Forest Lake and the lowest 1/2 mile of
D’Olive and Tiawasee Creeks and Middle
Tiawasee Creek and tributaries below
Ridgewood Drive
Tiawasee Creek and tributaries above
Ridgewood Drive
Tributaries to Tiawasee Creek above
Ridgewood Drive
Joe’s Branch and tributaries

12

North Fork D’Olive Creek

0 and 7
8
9

Tributary
Designation
DA, DAA, DAB,
DAC, DACA,
DAD
DB
D, DD, DC
L, T (lower), TA,
TAA, TB

EHI
Index
58
74
54
98, 105, 132

T, TD, TE, TEA,
TF, TG, TGA
TC, TCA, TCB,
TCC
J, JA, JB

98 and 107

DE

--2

66
51

The Subwatershed numbering convention was chosen to match used in the Geological Survey of Alabama studies of 2007
and 2008.
2
EHI Index not calculated for Subwatershed 12 in the 2010 WMP and was not calculated for this update.
1

Topography
Topography is one of the four principal factors influencing overland erosion. The others are rainfall, soil
characteristics, and land cover.
The D’Olive Watershed extends roughly four miles inland from Mobile Bay and has a north-south axis of
fewer than five miles. Over this relatively short distance, elevations rise quickly from sea level to
approximately 165 feet along the southern boundary of the Watershed and around 200 feet along its northern
drainage divide. The combination of relatively rugged terrain and high elevations is unique along the entire
Gulf Coast of the United States from Florida to Texas. Figure 3.7 shows the contours within the D’Olive
Watershed.
Topographic relief is a complex function of slope steepness and slope length. The slopes in the D’Olive
Watershed from ridge top to the bottom of the Watershed’s incised stream valleys can be both steep and
long. The steeper the slope, the faster precipitation runs down the slope, and the more scouring of the soil
surface occurs. The longer the slope, the greater the surface area for collection of precipitation and,
therefore, the greater the volume of water carried down the slope. This greater volume carried down the
longer slope is both deeper and faster flowing, resulting in greater shear forces for detaching particles from
the surface of the soil. Research has shown that reduction of slope length by approximately one-half will
reduce the amount of soil lost from the slope by approximately one-third. Practices involving berms and
diversions can be used on the long steep slopes to reduce soil loss.
The rapid rise in elevation through the Watershed influences stream slope, which is summarized by stream
segment in Section 3.5 in Table 3.5. The relatively high stream gradients produce high energy flow
conditions during rainfall events.
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It is this rapid rise in elevation from sea level over a relatively short distance and the relative steepness and
rugged nature of the overall Watershed that contributes to accelerated stormwater runoff and stream channel
instability. The streams are engaged in a perpetual struggle to reach an equilibrium condition among runoff
volumes, stream gradients, and the erodibility of the streambed materials through which they pass. Changes
in either one or all these variables produce localized channel instabilities, collapses in streambanks, and the
erosion of the streambed.
To dissipate the energy of the flows that they convey, streams can either increase their overall length by
laterally shifting their channels across their floodplains, or they can reduce their gradients through erosion
(i.e., incising) of their streambed. The extreme topography of the D’Olive Watershed and the resulting
limited floodplains force the streams to incise downward since there is no room for lateral adjustments in
stream length.

Figure 3-7: Depiction of 5-foot Topographic Contours within the D’Olive Watershed
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3.3 Hydrology
Climate and Rainfall
The climate of the Watershed is considered humid and subtropical with abundant rainfall. High pressure
and southerly winds that frequently result in afternoon thunderstorms are the dominant weather pattern in
the summer months. Summer temperatures in Daphne, Alabama generally ranged from 62° to 91° F in July
and August 2019 (Weather Atlas, 2019). Winters are generally mild, with frequent cold fronts and showers
originating from the northwest and low temperatures averaging between 39° and 61° F in January 2019
(Weather Atlas, 2019). The ground rarely freezes to a depth of more than a few inches. Record temperatures
are a high of 102° F and a low of 0° F from January 2010 to December 2019 (NOAA, 2019).
Severe Weather
Tropical storms and cyclones are also frequent along the northern Gulf coast. Although “direct hits” are not
particularly numerous, approximately 16 total hurricane-strength storms made landfall in Baldwin County
from 1900 to 2019, of which seven were major. The estimated return frequency for a hurricane passing
within 50 miles of Baldwin County is ten years, and the return frequency for a major hurricane (Category
3 or higher) is 28 years (Figure 3.8, NOAA National Hurricane Center, 2019). When these events occur,
significant amounts of rainfall can occur, resulting in flooding conditions, high erosion rates, and the
transport of large quantities of sediment and debris into the wetlands, rivers, and bay. The most notable
hurricanes to affect the Watershed include (Morgan, 2017):
•
•
•
•
•
•
•

Unnamed Storm - Category 3 - July 1916
Hurricane of 1926 - Category 3 - September 1926
Hurricane Baker - Category 3 - August 1950
Hurricane Fredric - Category 3 - September 1979
Hurricane Elena - Category 3 - September 1985
Hurricane Ivan - Category 5 - September 2004
Hurricane Katrina - Category 5 - August 2005
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Figure 3-8: Estimated return period (years) for major hurricanes (Category 3 or higher) passing within 50
nautical miles of various locations on the U.S. coast (kt indicates knots)

Rainfall
Rainfall is the most powerful factor affecting soil loss within the D'Olive Watershed. Rainfall is the only
factor that cannot be modified by land development practices since it will occur regardless of the on-theground conditions.
Rainfall produces the kinetic energy needed to detach particles from the soil surface. The climatic
conditions that influence the amount of erosive kinetic energy available from rainfall include (1) annual
rainfall amount, (2) rainfall intensity, and (3) raindrop geometry or the size of raindrops.
Although there are no USGS rainfall gauges located within the Watershed (USGS, 2019), available data
suggests that Baldwin County received above-average rainfall when compared to other counties in the
continental U.S. during the period of record from 1895 to 2019. The NOAA National Centers for
Environmental Information (NCEI) held records for four stations around the Daphne and Spanish Fort area,
including one within the Watershed. Data from the station within the Watershed (USALBW0003) was
gathered from 2010 through 2019 to characterize the rainfall patterns within the Watershed. The average
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annual rainfall was calculated at 61.67
inches per year in the Watershed, with an
average of 121 rain days per year (NOAA
NCEI, 2019), making this area one of the
wettest in the United States.
Precipitation
frequency
estimates
represent the magnitudes of rainfall in
each area. They are valuable in predicting
the temporal distribution of heavy
precipitation, analysis of seasonality and
trends in annual maximum series data, etc.
(Perica et al., 2013). The point
precipitation frequency estimates for
Daphne, Alabama, are shown in Table 3.4.
Figure 3.9 indicate the partial duration
series (PDS) based on the precipitation
frequency estimates in depth (inches) of
precipitation with 90% confidence
intervals (Perica et al., 2013). The
predicted intensity of rainfall is important
Figure 3-9: PDS-based depth-duration-frequency curves for
to consider in watershed management
Daphne, Alabama. (Perica et al., 2013)
efforts due to the limitations of stormwater
infrastructure to capture and convey runoff exceeding the intensity of a prescribed design event. Based on
the precipitation frequency estimates, there is a 10% chance of Daphne receiving a 24-hour rainfall total of
9.00 inches in any given year (Table 3.4, Perica et al., 2013). This can, of course, can happen multiple times
per year.
Table 3.4: PDS-based Point Precipitation Frequency Estimates with 90% Confidence Intervals in Inches. (Perica
et al., 2013)
Average recurrence interval (years)

Duration
5-min
10-min
15-min
30-min
60-min
2-hr
3-hr

1
0.604
(0.491-0.734)
0.884
(0.718-1.07)
1.08
(0.876-1.31)
1.57
(1.28-1.91)
2.13
(1.73-2.59)
2.70
(2.21-3.25)
3.09
(2.54-3.70)

2
0.685
(0.556-0.833)
1.00
(0.814-1.22)
1.22
(0.993-1.49)
1.79
(1.46-2.18)
2.43
(1.97-2.95)
3.07
(2.51-3.70)
3.51
(2.89-4.21)

5
0.819
(0.663-0.998)
1.20
(0.971-1.46)
1.46
(1.18-1.78)
2.16
(1.75-2.63)
2.93
(2.37-3.57)
3.70
(3.02-4.47)
4.23
(3.47-5.09)

10
0.933
(0.750-1.14)
1.37
(1.10-1.67)
1.67
(1.34-2.04)
2.47
(1.99-3.02)
3.36
(2.70-4.10)
4.24
(3.45-5.15)
4.88
(3.98-5.89)

25
1.09
(0.850-1.37)
1.60
(1.25-2.01)
1.95
(1.52-2.44)
2.90
(2.26-3.64)
3.97
(3.09-4.99)
5.03
(3.96-6.29)
5.83
(4.62-7.28)

50
1.22
(0.926-1.54)
1.78
(1.36-2.26)
2.17
(1.65-2.75)
3.24
(2.46-4.10)
4.45
(3.39-5.66)
5.67
(4.36-7.15)
6.61
(5.11-8.33)

100
1.34
(0.988-1.74)
1.97
(1.45-2.54)
2.40
(1.77-3.10)
3.58
(2.63-4.63)
4.95
(3.65-6.41)
6.32
(4.70-8.14)
7.43
(5.55-9.55)
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Average recurrence interval (years)

Duration
6-hr
12-hr
24-hr
2-day
3-day
4-day
7-day
10-day
20-day
30-day
45-day
60-day

1
3.76
(3.12-4.47)
4.40
(3.70-5.20)
5.07
(4.29-5.93)
5.83
(4.98-6.76)
6.39
(5.49-7.37)
6.83
(5.90-7.86)
7.89
(6.86-9.01)
8.81
(7.69-10.0)
11.5
(10.2-13.0)
13.9
(12.4-15.6)
17.1
(15.2-19.1)
19.9
(17.8-22.1)

2
4.28
(3.55-5.09)
5.07
(4.25-5.98)
5.91
(5.00-6.92)
6.83
(5.83-7.93)
7.42
(6.37-8.57)
7.88
(6.79-9.08)
9.00
(7.82-10.3)
9.99
(8.72-11.4)
13.0
(11.4-14.6)
15.6
(13.8-17.5)
19.1
(17.1-21.4)
22.3
(19.9-24.8)

5
5.22
(4.32-6.23)
6.30
(5.26-7.46)
7.49
(6.31-8.79)
8.73
(7.43-10.2)
9.40
(8.04-10.9)
9.89
(8.49-11.4)
11.1
(9.61-12.7)
12.2
(10.6-13.9)
15.4
(13.6-17.5)
18.4
(16.3-20.7)
22.5
(19.9-25.1)
26.1
(23.2-29.1)

10
6.09
(5.01-7.29)
7.47
(6.20-8.87)
9.00
(7.54-10.6)
10.5
(8.92-12.3)
11.3
(9.61-13.1)
11.8
(10.1-13.7)
13.1
(11.3-15.1)
14.2
(12.3-16.3)
17.6
(15.4-20.0)
20.8
(18.2-23.5)
25.2
(22.2-28.3)
29.1
(25.8-32.6)

25
7.41
(5.95-9.24)
9.29
(7.56-11.6)
11.4
(9.35-14.1)
13.4
(11.1-16.5)
14.3
(11.9-17.6)
14.9
(12.5-18.2)
16.3
(13.7-19.7)
17.4
(14.7-20.9)
20.9
(17.6-24.6)
24.2
(20.5-28.1)
28.8
(24.5-33.2)
33.2
(28.2-37.9)

50
8.52
(6.67-10.7)
10.9
(8.58-13.6)
13.4
(10.7-16.8)
15.9
(12.8-19.7)
17.0
(13.7-20.9)
17.6
(14.3-21.6)
19.0
(15.5-23.1)
20.1
(16.5-24.3)
23.5
(19.4-28.0)
26.8
(22.1-31.6)
31.6
(26.2-36.9)
36.1
(30.0-41.9)

100
9.73
(7.34-12.5)
12.6
(9.58-16.1)
15.7
(12.1-20.0)
18.6
(14.4-23.5)
19.9
(15.5-25.0)
20.6
(16.1-25.8)
22.0
(17.3-27.3)
23.1
(18.2-28.5)
26.3
(20.8-32.0)
29.6
(23.5-35.6)
34.4
(27.4-41.1)
39.0
(31.1-46.3)

Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that
precipitation frequency estimates (for a given duration and average recurrence interval) will be greater than the upper bound (or less
than the lower bound) is 5%. Estimates at upper bounds are not checked against probable maximum precipitation (PMP) estimates
and may be higher than currently valid PMP values.

1
2

Mobile Bay National Estuary Program | D’Olive Watershed Management Plan Update | 36

Rainfall events in the D’Olive Watershed are often intense, producing large amounts of rain within a short
time period. Many storms are characterized by large raindrops that contain considerable energy when they
strike the earth. The D’Olive Watershed experiences some of the most erosive rainfall in the United States,
with only the southern tip of Louisiana in the
Mississippi Delta having slightly higher rainfall
factors.
Rainfall intensity is another factor to consider
when discussing the climate of a region because
of its affects on erodibility. The Natural
Resources Conservation Service (NRCS),
within the United States Department of
Agriculture (USDA), has defined four rainfall
distribution patterns: Type I, Type IA, Type II,
and Type III. Coastal Alabama is considered to
have Type III rainfall distribution (USDA,
1986). Coastal areas along the Gulf of Mexico
and Atlantic are represented by Type III rainfall
distribution patterns, which are typically
defined as areas where tropical storms bring
large, 24-hour rainfall amounts. Approximately
50% of the rainfall occurs in a short time during
the middle of the storm event (USDA, 1986).

Figure 3-10: Current R factor isoerodent lines in the eastern
U.S. (Renard et al., 1997)

Additionally, rainfall intensity can be described using the RUSLE R factor. The R factor estimates soil
erosion by evaluating raindrop impact and surface runoff (Renard et al., 1997). The R factor for coastal
Alabama is approximately 650 (Figure 3.10), which is among the highest R factors in the U.S.
Surface Water Resources
Streams
The D’Olive Watershed contains almost 24 miles of streams. Table 3.5 lists the streams within the
Watershed, providing the stream segment lengths in feet, the beginning and ending elevations for each
stream segment, and the slope (i.e., elevation change in feet/feet of stream length) for each stream segment.
Figure 3.11 shows the locations of the stream segments listed in Table 3.5.
Numerous unnamed first-order and second-order tributaries, many of which are intermittent, flow into the
three named streams draining the D’Olive Watershed. For this WMP update, the naming convention from
the 2010 WMP is used for these unnamed streams. The main stems of D’Olive Creek, Joe’s Branch, and
Tiawasee Creek were assigned their first letters; D, J, and T, respectively (Figure 3.11). Starting
downstream and working upstream, each unnamed tributary was named alphabetically. Thus, the first
unnamed tributary encountered on D’Olive Creek was named DA, and the second, DB, and so on.
Tributaries to these tributaries were also named alphabetically, with DAA being an example of the first and
DAB being the second tributaries to DA. The same naming convention was employed to identify even the
smallest of the unnamed tributaries (i.e., DACA) that were recognized on topographic mapping and in the
field. D’Olive Creek North Fork within Subwatershed 12 was not included in the 2010 WMP and was
named DE for this WMP update.
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Table 3.5: Length and Slope Data for D’Olive Watershed Stream Segments

Principle
Stream

Tributary

Stream Segment

Subwatershed

Length
(feet)

Percent
Slope

D’Olive Creek

D

D1 (J to Lake Forest Dam)
D2 (Lake Forest Lake to DA)
D3 (DA to DB)
D4 (DB to US 90)
D5 (under US 90)
D6 (US 90 to I-10)
D7 (under I-10)
D8 (I-10 to DC)
D9 (DC to DD)
D10 (DD to I-10)
D11 (under I-10)
D12 (I-10 to headwater)
DD1 (D to I-10)
DD2 (under I-10)
DD3 (I-10 to headwater)
DA1 (D to DAA)
DA2 (DAA to DAB)
DA3 (DAB to County Road 13)
DA4 (under County Road 13)
DA5 (County Road 13 to DAC)
DA6 (DAC to DAD)
DA7 (DAD to US 90)
DA8 (under US 90)
DA9 (US 90 to headwater)
DAA1 (DA to DAAA)
DAA2 (DAAA to headwater)
DAAA1
DAB1 (DA to headwater)
DAC1 (DA to DACA)
DAC2 (DACA to headwater)
DACA1 (DAC to headwater)
DAD1 (DA to headwater)
DC1 (D to headwater)
DB1 (D to US 90)
DB2 (under US 90)
DB3 (US 90 to 1-10)
DB4 (under I-10)
DB5 (I-10 to headwater)
DE (D’Olive Creek North Fork)
T1 (Lake Forest Lake to TA)
T2 (TA to TB)

0
0
0
3
3
3
3
3
3
3
3
3
3
3
3
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
11
2
2
2
2
2
12
0
7

531
2,521
359
728
123
2,304
360
450
2,338
5,677
407
3,084
1,167
319
404
5,005
592
856
272
406
1,355
1,467
167
1,772
561
521
145
1,097
1,079
1,689
2,207
751
6,713
590
109
1,219
414
4,406
4,233
2,453
2,085

0.75
0.08
0.84
0.55
0.81
0.65
1.11
0.89
0.77
1.44
1.97
0.94
3.68
0.63
0.99
0.48
1.35
1.64
0.37
1.97
1.92
1.77
1.80
1.69
3.74
3.45
11.72
3.83
2.13
2.25
2.36
1.46
1.13
0.51
5.50
2.63
0.24
1.43
0.07
0.16
0.38

DD

DA

DAA
DAAA
DAB
DAC
DACA
DAD
DC
DB

Tiawasee Creek

DE
T
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Principle
Stream

Tributary

TA
TAA
TB
TC

TCA

TCB
TCC

TD
TE
TEA
TG

Joe’s Branch

TGA
J

JB

JA

Stream Segment

Subwatershed

Length
(feet)

Percent
Slope

T3 (TB to TC)
T4 (TC to TD)
T5 (TD to TE)
T6 (TE to TG)
T7 (TG to County Road 13)
T8 (under County Road 13)
T9 (County Road 13 to headwater)
TA1 (T to TAA)
TA2 (TAA to headwater)
TAA1 (TA to headwater)
TB1 (T to headwater)
TC1 (T to TCA)
TC2 (TCA to TCB)
TC3 (TCB to TCC)
TC4 (TCC to Whispering Pines Road)
TC5 (Whispering Pines Road to headwater)
TCA1 (TC to Park Drive)
TCA2 (under Park Drive)
TCA3 (Park Drive to headwater)
TCB1 (TC to headwater)
TCC1 (TC to Whispering Pines Road)
TCC2 (Whispering Pines Road to “Grady”
pond)
TD1 (T to headwater)
TE1 (T to TEA)
TE2 (TEA to headwater)
TEA1 (TE to headwater)
TG1 (T to TGA)
TG2 (TGA to County Road 13)
TG3 (under County Road 13)
TG4 (County Road 13 to headwater)
TGA1 (TG to headwater)
J1 (D to I-10)
J2 (under I-10)
J3 (I-10 to JB)
J4 (JB to detention pond)
J5 (detention pond to headwater)
JB1 (J to JA)
JB2 (JA to JB3-JB4 split)
JB3 (JB3-JB4 split to headwater)
JB4 (JB3-JB4 split to headwater)
JA1 (JB to headwater)

7
8
8
8
8
8
8
7
7
7
7
9
9
9
9
9
9
9
9
9
9

2,761
1,084
732
2,408
1,140
198
5,125
773
512
633
3,253
1,152
2,705
2,678
112
3,050
1,307
280
852
730
1,551

0.29
1.11
0.82
1.00
0.88
1.01
1.52
1.68
4.30
4.90
1.94
1.65
0.96
0.56
2.68
1.05
2.60
3.93
1.53
1.78
2.90

9

4,494

0.16

8
8
8
8
8
8
8
8
8
10
10
10
10
10
10
10
10
10
10

697
2,126
195
378
333
1,349
142
1,203
862
944
1,171
2,969
1,792
1,532
481
1,716
156
260
1,352

3.01
2.12
6.67
4.50
0.30
1.33
1.41
1.16
2.78
0.64
0.26
0.94
2.40
3.85
1.46
1.63
3.85
5.38
2.59
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Principle
Stream

Tributary

Stream Segment

Subwatershed

Length
(feet)

Percent
Slope

Lake Forest
Lake

TCo

TCo1 (lake to TCoE and TCoW split)

0

144

2.77

TCoE1 (TCo to US 90)
TCoE2 (US 90 to I-10)
TCoW1 (TCo to US 90)
TCoW2 (US 90 to I-10)
UNK1 (lake to UNKA)
UNK2 (UNKA to headwater)
UNKA1 (UNK to headwater)

0
0
0
0
0
0
0

688
1,021
622
654
495
813
384

2.91
4.70
2.25
0.76
0.61
5.17
1.82

UNK
UNKA

Figure 3-11: Stream Segments for D’Olive Watershed
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The largest and only named impoundment in the Watershed is Lake Forest Lake. This approximately 40acre lake was constructed in 1973 as part of a large residential development of the same name. The lake
and its associated concrete dam are managed and maintained by the Lake Forest Property Owners
Association. Depths in this lake have been severely reduced by excessive sedimentation.
Several smaller impoundments also exist within the Watershed. Most of these small impoundments have
been constructed as stormwater detention facilities in connection with the residential and commercial
developments scattered throughout the Watershed.
Several distinctive natural depression wetlands, referred to as Grady Ponds, also occur within the
southeastern headwater region of the Watershed. These depressional wetlands have not yet experienced the
severe erosion that has shaped the topographic and drainage features of the lower elevation reaches of the
Watershed. Section 3.3.2.2 addresses the wetland features in more detail.
Wetlands
The occurrence of wetlands within the D’Olive Watershed is limited by the extreme topographic conditions
and the relatively narrow floodplains and limited riparian habitats flanking the streams. Despite these
physical habitat limitations, the Watershed supported 714 acres of wetlands (woody wetlands and emergent
herbaceous wetlands) according to the USGS 2016 National Land Cover Dataset (NLCD) (Table 3.11). It
should be noted that the wetland acreage data layer contained in the USGS dataset likely underestimates
the actual number of wetlands in the D’Olive Watershed because of the inherent difficulty involved in
mapping seepage slope wetlands. Even with intense urbanization, analysis of remote sensing data indicates
that the overall acreage of wetlands within the Watershed has remained relatively consistent since the 1970s.
Three primary wetland types are found within the Watershed:
•

Brackish tidal marsh – Associated with the mouth of D’Olive Creek and the vegetated wetland fringe
surrounding D’Olive Bay. It is characterized by a thick cover of native marsh species such as
southern cattail (Typha domingensis), common three square (Schoenoplectus pungens), and
common reed (Phragmites australis).

•

Bottomland hardwood forested wetlands – Primarily located along the creeks and tributaries. These
wetlands occur as a relatively narrow strip along the streams due to the hilly topography of the area.
Vegetative characteristics vary widely from location to location. Still, most wetlands of this type
within the Watershed are characterized by mature native canopy species such as sweetbay magnolia
(Magnolia virginiana), swamp tupelo gum (Nyssa biflora), and yellow poplar (Liriodendron
tulipifera).

•

Seepage-slope forested pine/hardwood wetlands – Very similar to bottomland hardwood wetlands
in vegetative composition. Still, they are located on the hillsides flanking the creek bottoms. These
areas contain scattered loblolly pine (Pinus taeda) and slash pine (Pinus elliottii). During periods of
high rainfall, small springs can develop and add to the base flow of the Watershed streams.
Grady Ponds or Citronelle Ponds

An additional wetland feature also occurs within the southeastern portion of the D’Olive Watershed. These
wetlands, which are associated with geological depressions, are not regulated under Section 404 of the
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Clean Water Act because of their small size and their isolated nature. Nevertheless, these features do support
wetland vegetation and serve as catchments for locally generated drainage.
These natural depressions are referred to both as “Citronelle Ponds” because of their association with
outcrops of the Citronelle geologic formation and as “Grady Ponds” because the soils in these depressional
features are typically classified as being in the Grady soil series.
Figure 3.12 shows the locations of the five Grady ponds that are in the Watershed as determined from an
examination of aerial photography, topographic mapping, and field work. While still present as noticeable
geographic features, the physical characteristics of these ponds have been materially altered by local
drainage and land use practices. Nevertheless, they still retain their ability to retain water during times of
abundant rainfall.
Grady Ponds as geological features have a limited range, occurring within 13 counties of the western Florida
Panhandle, southwestern Alabama, and southeastern Mississippi. Baldwin County has the largest number
of ponds, having over 3,000 of the region’s 7,000 ponds (Folkerts, 1997). Land use changes offer the single
greatest threat to these natural wetland depressions. Agricultural and forestry practices and individual
drainage projects have destroyed many of these ponds.

Figure 3-12: Grady (i.e., Citronelle) Ponds in the D’Olive Watershed
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Almost all Grady Ponds occur on the undissected gently rolling or flat surfaces of the exposed Citronelle
Formation. Many of the depressions are filled with water, especially in the winter and spring. Grady Ponds
exist in landscapes without slope, appearing as topographical depressions having a generally oval shape and
often occur on some of the highest elevations in the area. This is the case in the relatively flat southeastern
portion of the D’Olive Watershed that has elevations ranging from 150 to 160 feet and within which it is
difficult to determine the flow path of surface runoff.
Grady Ponds tend to be shallow depressions (i.e., 3.9 to 5.9 feet), with flat bottoms that slope very little
toward the center. As a result, most of the contour lines are crowded near the edges of the ponds, and the
ponds generally show little tendency to have a deeper area near their centers. The slope into the flat bottoms
begins rather abruptly at the edges of the ponds.
Grady Ponds are believed to be naturally formed by the dissolution of minerals within the underlying
Citronelle Formation. However, there is generally little connection with the groundwater table, which
results in semi-permanent ponding of surface water for much of the year. Ponding of surface water occurs
because the ponds generally develop on clay subsoils that inhibit downward percolation of ponded water.
As a result, evapotranspiration and surface drainage serves as the principal water level control mechanisms.
Many of the unaltered Grady Pond depressions hold water in the winter and early spring. Rains tend to fill
the ponds by mid-winter and water levels remain high until mid-April. A general drying trend occurs from
April until October, with smaller ponds drying completely.
All of the water in Grady Ponds is derived from rain, including runoff from the small catchment basins that
typically surround the ponds. Generally, the catchment basins are seldom larger than twice the surface area
of the ponds themselves. Topographic maps show little or no slope toward the ponds from adjacent areas.
Typically, the ponds are not naturally connected to surface drainage features. Where surface connections
do exist, they are the result of erosion forces or anthropogenic actions to drain the depressions. Such
connections will create head-cuts that will result in the eventual destruction of the ponds.
In their natural state, nearly all Grady Ponds harbored a community dominated by pond cypress and swamp
tupelo. However, vegetation in many of the ponds has been altered by human activities. While these ponds
are unique as ecological habitats, they also contribute to the localized detention, retention, and storage of
stormwater runoff. The five ponds that occur in the southeastern portion of the D’Olive Watershed have the
potential to aid in managing stormwater runoff.
Lake Forest Lake
Lake Forest Lake was constructed in 1973 as a recreational resource and aesthetic feature within the Lake
Forest subdivision. Tiawasee Creek and D’Olive Creek empty into this approximately 40-acre
impoundment. Not only does the lake receive the drainage from over 1,600 acres of the Lake Forest
subdivision, but the runoff from 91% of the total D’Olive Watershed also flows through the lake. Joe’s
Branch and its 661-acre subwatershed drains into D’Olive Creek downstream of the Lake Forest Lake Dam.
Since its completion, Lake Forest Lake has served as a sediment trap for materials originating from the
upstream watershed areas. The lake is particularly efficient at trapping larger particles (i.e., sands), with
smaller grain size materials (i.e., silts and clays) staying in suspension and being transported through the
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lake into D’Olive Bay and eventually into Mobile Bay. The coarse sediments settle to form large deltas
where D’Olive and Tiawasee creeks flow into the lake.
Poor construction practices during the initial development of the Lake Forest Subdivision accelerated the
rate of sedimentation. They reduced the volume of the lake more rapidly than should have normally
occurred. In recent years, channel degradation resulting from accelerated stormwater runoff flows and
additional sediments derived from sources farther upstream have continued to contribute to the
sedimentation problems within Lake Forest Lake.
The total amount of sediment carried into the reservoir between 1967 through 1980 was estimated by
Isphording (1981). His calculations indicated that during these 14 years, almost 718,000 tons of sediment
was deposited in Lake Forest Lake, reducing the impoundment’s volume by over 345 acre-feet.
Isphording predicted that the high rates of sedimentation would continue to reduce the trap efficiency of
Lake Forest Lake as coarse-grained materials settled in the lake. If the sediment accumulations are not
removed, and the rate of delivery into the lake is not reduced, the lake will eventually become filled. Then,
all sediments transported by D’Olive Creek and Tiawasee Creek will pass through the lake and into D’Olive
Bay, where the rate of sediment accumulations will destroy this small embayment many years sooner than
would be the case through natural deltaic processes.
Dr. Brett Webb (2016) performed a topographic and bathymetric mapping of Lake Forest Lake and
generated a digital elevation model (DEM) of the lakebed surface. Comparison of the 2016 lakebed surface
to the 1958 lakebed surface revealed that nearly 313,296 cubic yards (y3) of sediment accumulated, or
shoaled, over 78% of the lake area (Webb, 2016). This accumulation of sediment has reduced the lakes'
open water surface area from 61.6 acres in 1974 to 43.3 acres in 2016. Further, the study found that within
the lake boundary, the available pool volume decreased from 356 acre-feet in 1958 to less than 197 acrefeet in 2016, meaning the lake lost nearly 45% of its flood volume storage (Webb, 2016).
Ground Water Resources
The primary aquifer underlying the D’Olive Watershed is the Miocene-Pliocene aquifer. This aquifer
consists of the Citronelle Formation and the undifferentiated deposits of the deeper Miocene Series. No
continuous confining unit exists between the Citronelle Formation and the shallow part of the Miocene
Series undifferentiated. As a result, the two units generally act as a single aquifer.
The recharge area for the aquifer includes all Mobile and Baldwin counties and parts of Washington County.
In their natural state, the soils throughout most of this area are highly permeable and allow rapid infiltration
of surface water. Consequently, the shallow unconfined aquifer is highly vulnerable to surface water sources
of contamination. The aquifer becomes less vulnerable to contamination from the surface with an increasing
degree of confinement by clay layers.
The Miocene-Pliocene Aquifer is an essential resource of water supply in the Watershed. In 2015,
groundwater withdrawals in the Mobile-Tensaw basin (HUC 03160204) by public suppliers and irrigation
were 8.12 and 14.18 million gallons per day (MGD), respectively. Major groundwater pumping centers in
the study area include Daphne Utilities Board (2.11 MGD) and Spanish Fort Water System (0.21 MGD)
(Harper et al., 2015). There are a total of nine groundwater wells within the boundary of the Watershed:
one private supply, six public supply, one observation, and one utility/special/unused well (GSA, 2004).
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The most common well depth for private wells is 100 feet below ground surface (ft bgs), and public supply
well depth generally ranges from 100 to 300 ft bgs (Robinson et al., 1996).
Gillett et al. (2000) identified six public water-supply wells located within the D’Olive Watershed. Six
additional public water-supply wells occur outside the Watershed boundary but are within proximity (i.e.,
<2,000 feet) to the boundary. These public drinking water wells all derive water from the Miocene-Pliocene
aquifer. Below is a list of the wells (identified in Gillet et al. [2000]) located within the Watershed boundary:
•

Supply well BALCC-6 located south of Waites Lane in Spanish Fort, operated by Spanish Fort
Water System. It was drilled in 1959 to a depth of 378 feet.

•

Supply well BALLL-09 located approximately 240 feet west of Timberline Court in Daphne,
operated by Daphne Utilities Board. It was drilled in 1959 to a depth of 315 feet.

•

Supply well BALLL-02 located approximately 145 feet west of 507 Ridgewood Drive in Daphne,
operated by Daphne Utilities Board. It was drilled in 1977 to a depth of 155 feet.

•

Supply well BALLL-03 located approximately 255 feet west of 130 Kingswood Drive in Daphne,
operated by Daphne Utilities Board. It was drilled in 1982 to a depth of 176 feet.

•

Supply well BALLL-011 located approximately 55 feet south of 8194 Well Road in Daphne,
operated by Daphne Utilities Board. It was drilled in 1984 to a depth of 198 feet.

•

Supply well BALLL-09 located approximately 300 feet east of Well Road in Daphne, operated by
Daphne Utilities Board. It was drilled in 1992 to a depth of 215 feet.

The public utilities operating these wells have conducted source water assessments that define the recharge
zones considered vulnerable to contamination. Protection of these groundwater resources should be a
consideration when evaluating projects which may introduce potentially contaminated surface waters into
groundwater.

3.4 Floodplains and FEMA Flood Zones
Figure 3.13 shows the extent of the floodplains and flood zones, which closely reflects the narrow width
of floodplains within the D’Olive Watershed. The extent of floodplains is limited by the relatively rugged
terrain depicted in Figure 3.7. The steep slopes that closely flank the Watershed’s three major streams and
their principle tributaries result in their associated floodplains being very narrow. In those cases where
specific stream segments have gentle gradients and more extensive floodplains, sediments generated by
upslope sources have often become deposited to varying depths in the flanking floodplains.
To assign levels of flood risk to geographic areas, the Federal Emergency Management Agency (FEMA)
has determined flood zones. These flood zones indicate the severity and type of flooding that occur in a
geographic area. FEMA has identified three standard risk areas: moderate- to low-risk areas, high-risk areas,
and high-risk coastal areas. One distinct flood zone is present in the Watershed, Zone AE. Flood Zone AE,
according to FEMA, is defined as an area with a 1% annual chance of a flood event with a determined base
flood elevation. Approximately 300 acres (3.8%) of the Watershed is in Zone AE.
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Figure 3-13: Extent of 100-year Floodplain in the D’Olive Watershed

A strip of riparian vegetation is associated with the floodplains. This strip varies in width depending upon
the location within the Watershed and the neighboring land uses. An even narrower strip of wetlands occurs
at the lowest elevations within the floodplains.
When the process of head-cutting causes a specific stream segment to incise deeper into its bed, its
contiguous floodplain often remains at its historic elevation. In such situations, the floodplain may no longer
experience periodic overbank flows during high rainfall events. This results in most, if not all, of the high
flow events and their associated energies being confined within the incised channel. The concentration of
hydraulic energy contributes to further channel incision, streambed erosion, and an overall increase in
channel instability.
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3.5 Streams
There are approximately 24 miles (124,945 linear feet) of streams in the Watershed, including three named
streams, D’Olive Creek (18,882 linear feet), Tiawasee Creek (17,986 linear feet), and Joe’s Branch (8,408
linear feet) and their tributary segments. Table 3.5 lists the streams within the Watershed, providing the
stream segment lengths in feet, and Figure 3.11 shows the locations of the streams and their tributary
segments.

3.6 Political Institutions
Responsibility for the management of the
D’Olive Watershed is divided between the cities
of Daphne and Spanish Fort and Baldwin
County. Figure 3.14 illustrates the areas within
the Watershed that fall under the jurisdictional
control of each of these three governmental
entities. Table 3.6 lists Watershed acreages
controlled by each entity, including a breakdown
of jurisdiction within each of the nine
subwatersheds.
Except for I-10, US 31, US 90, US 98, and State
Road 181 and their associated rights-of-way,
there are no significant State or Federal land
holdings within the Watershed. Except for the
highways, all publicly owned lands are
controlled by Daphne, Spanish Fort, or Baldwin
County.
Around 69% of the Watershed is located within
Daphne’s municipal boundaries, and 14% is
within Spanish Fort’s municipal boundaries. The
remaining portion of the Watershed is within
unincorporated Baldwin County. It is important
to note that Daphne’s jurisdiction does not
encompass the waterbodies within the
watershed, including D’Olive Bay. Further,
Figure 3-14: Division of Governmental Control of
Daphne’s portion of the Watershed receives the
D’Olive Watershed
drainage from the City of Spanish Fort and the
incorporated portions of Baldwin County that are located within the higher elevation headwater areas of the
Watershed. As a result, Daphne has experienced most of the Watershed’s stormwater runoff and sediment
related problems over the years.
The planning jurisdictions of the cities of Daphne and Spanish Fort extend beyond their respective
boundaries as allowed by the Extraterritorial Jurisdiction (ETJ) provision of Alabama State Law. The ETJ
provision allows cities the authority to review all planned subdivision developments within their ETJ, which
extends a maximum of five miles outside their corporate limits. Therefore, all developments that occur
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within the neighboring unincorporated lands of Baldwin County are subject to review by either Daphne or
Spanish Fort. Daphne and Spanish Fort share ETJ review responsibilities for the unincorporated County
lands located north of I-10 along State Highway 181 and U.S. 31.
Table 3.6: Division of D’Olive Watershed Lands between Daphne, Spanish Fort, and Baldwin County
Subwatershed No.

Political Entity
0

1

2

3

7

8

9

10

11

12

Total

Percent

Daphne

805

724

142

1,119

601

882

979

102

190

445

5,988

69%

Spanish Fort

88

-

324

26

-

-

-

558

87

143

1,227

14%

-

438

-

14

-

461

241

-

19

-

1,173

13%

893

1,162

466

1,159

601

1,342

1,220

660

296

588

8,388

96%*

Baldwin County
Total

* Daphne jurisdiction does not encompass waterbodies within the watershed, including D’Olive Bay, therefore total does not equal 100%

3.7 Demographics
Population
In 2010, the total population estimates of Baldwin County, Alabama was 218,022 (U.S. Census Bureau
[USCB], 2012), with approximately 21,570 (9.9%) within Daphne city limits and 6,798 (3.1%) within
Spanish Fort city limits. Population data specific to the D’Olive Watershed are not available, and data from
the 2020 census was not available at the time of the WMP update.
Historic Population Trends
Baldwin County has experienced significant and constant growth since
1980. Between 2000 and 2006, population growth in Baldwin County
ranked second out of Alabama’s 67 counties in terms of both absolute
growth (i.e., 140,415 to 169,162) and percentage of growth (i.e., 20%).
The City of Daphne is Baldwin County’s largest municipality. Its 2019
population estimate was 21,570, up from 18,996 in 2006 and 16,581
in 2000. The City of Spanish Fort had a 2019 population estimate of
6,798, up from 5,601 in 2006 and 5,423 in 2000. Both municipalities
are in Baldwin County’s densely populated Eastern Shore, which
includes the neighboring unincorporated portions of the county and the
City of Fairhope to the south. Figure 3.15 illustrates the densely
populated nature of the Eastern Shore area within which the D’Olive
Watershed is located.
Projected Future Population Growth
The results of the 2020 Census were not available at the time this
WMP was prepared. Baldwin County’s Horizon 2025 Plan contains

Figure 3-15: Population Density
Map for Baldwin County. (from
Baldwin County Planning and
Zoning Department)
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population projections for the county. The county’s total population is projected to increase from 166,725
in 2006 to 190,765 in 2010, 246,546 by 2020, and 279,315 by 2025.
Because of the large size of Baldwin County and its differential growth patterns, the Horizon 2025 Plan
divided the county into four study areas. Population growth between the four study areas reflects the
differences in growth patterns throughout the County. The D’Olive Watershed is included in Study Area 2,
which consists of the 95,638 acres that are collectively referred to as the Eastern Shore. The Eastern Shore
stretches from Spanish Fort southward to Fairhope and includes the immediate neighboring unincorporated
areas of the County.
It is possible to project population growth that could occur within the D’Olive Watershed by using the
existing Horizon 2025 Plan data and developing a set of conservative population growth densities from the
projected population growth data. For example, the Horizon 2025 Plan projects the total population in Study
Area 2 will increase from the 57,981 individuals residing in the area in 2006 to 94,914 by 2025. This
represents a population increase of 36,933. Currently, 30% of Baldwin County’s population resides in the
unincorporated portions of the county, with the remainder living within the established municipalities. This
means that the 25,853 individuals (i.e., 70%) of the 36,933-population increase would be expected to locate
within the Eastern Shore’s existing cities.
In comparison, the balance of 11,080 individuals would reside in the unincorporated areas of Study Area 2.
Around 19,200 acres of Study Area 2 are included within the existing cities, with 76,428 acres being in the
unincorporated areas. Using these numbers, it is possible to develop projected densities for future
population growth. Thus, the lands occurring within the boundaries of the existing cities would add an
average of 1.35 persons per acre. This is compared to the unincorporated portions of the county that would
experience a population expansion of 0.15 persons per acre.
Applying these two growth densities to the D’Olive Watershed would result in the 6,100 acres occurring
within the Spanish Fort and Daphne gaining 8,235 individuals. In contrast, the 1,613 acres of unincorporated
County lands would experience a population increase of 197 individuals. This means that the Watershed
could experience an overall population increase of 8,432 by 2025. This population increase is considered
to be a conservative estimate since it is likely that the actual population growth could be much larger within
the D’Olive Watershed given the proximity of the Watershed to the main transportation arteries on the
Eastern Shore that (1) lead directly to Mobile and (2) are near the commercial centers now located near the
two existing I-10 interchanges. These considerations could continue to make the D’Olive Watershed
especially attractive to individuals locating within the Study Area 2 portion of Baldwin County.
Economics
Information from the 2014-2018 USCB American Community Survey (ACS) regarding regional economics
within the Watershed vicinity is summarized in this section (USCB ACS, 2018). The median household
income for the City of Daphne was $69,086. In contrast, the median household income for the City of
Spanish Fort was $77,075, both higher than the median household income for the state of Alabama
($48,486) and the United States ($60,293).
Education
Information from the 2014-2018 ACS Survey regarding regional economics within the Watershed vicinity
is summarized in this section (USCB ACS, 2018). Approximately 76% of the City of Daphne population
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and 77% of the City of Spanish Fort have obtained a high school degree or higher. Approximately 34% of
the City of Daphne population and 36% of the City of Spanish Fort population have obtained a bachelor’s
degree or higher.

3.8 History and Culture in the Watershed
Pre-settlement and Early Settlement of Baldwin County
The first European settlers to arrive in the area were the Spanish, who came to the Gulf Coast in the 14th
century (Brewer et al., 2019). By 1670, the Spanish remained the primary European presence; however, the
French soon settled in the region as well. They initially established a colony in Mobile in 1702 and expanded
outward, building more settlements in the area that would become Baldwin County, Alabama. The mark of
the French is still visible in the area, especially in the names bestowed on many of the natural landmarks.
After the French and Indian War in 1754-1763, the French-controlled area was turned over to the British
and later regained by the Spanish during the American Revolution. In 1780, Spanish forces captured
Mobile. This acquisition allowed the Spanish to seize the entirety of the Gulf Coast. Following the
American Revolution, the land was transferred to the U.S. as part of the Mississippi Territory. An act of the
Mississippi Territorial Legislature led to the creation of Baldwin County, named for Senator Abraham
Baldwin, on 21 December 1809 (Morton, 2007). Daphne served as the county seat from the creation of
Baldwin County until 1900 when “records were stolen by representatives of the rival community of Bay
Minette, and the Baldwin County set of government remains there to this day” (Morton, 2007). The creation
of Baldwin County predated the founding of Alabama, which became a state approximately ten years later.
History of Daphne
Daphne, Alabama, centrally located in Baldwin County and on the western edge of the D’Olive Watershed,
was first discovered by the Spanish as early as 1557. Before the arrival of the Spanish, various Native
American tribes, including the Tensaw, Alabama, Creek, Seminole, and Choctaw, lived in the Daphne area
(Thompson-Messina, 2009). The community of Daphne dates to approximately 1763 when it was known
as “the Village.” Records indicate the town itself was established on 9 April 1874. William Howard, the
city's first postmaster, is thought to have named the area after an exotic shrub his wife admired and planted
(Thompson-Messina, 2009). Daphne served as the county seat between 1868 and 1901 before the Daphne
courthouse records were stolen by rival community Bay Minette in October of 1901.
Several Italian families settled in Daphne in the early 1900s, and their family names are still an important
part of Daphne's heritage, as seen in the “Festa Italiana” held each spring along with the Eastern Shore
Chamber’s Arts and Crafts Festival (Daphne, Alabama, 2020). Daphne was incorporated on 8 July 1927,
with a population of 500 (Daphne, Alabama, 2020). Daphne is the site of rare “jubilees,” where an unusually
large number of crabs, fish, and shrimp become trapped in shallow waters along the coastline due to rapid
deletion of oxygen in parts of the Bay. As such, Daphne is known as the “Jubilee City.”
History of Spanish Fort
Spanish Fort, Alabama, centrally located in Baldwin County and on the northern edge of the D’Olive
Watershed dates to 1712 when the City of Mobile was founded by Jean-Baptiste Bienville. Spanish Fort
was originally the site of a trading post during the French occupation of Mobile. Spanish Fort was ceded to
the British after signing the Treaty of Paris in 1763 at the conclusion of the French and Indian War. A
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Spanish military fort was constructed on the site of the old trading post during the American Revolutionary
War. Spanish Fort officially became the property of the United States following the War of 1812.
Spanish Fort served as a Confederate defense for the Mobile area during the Civil War. Spanish Fort was
the site of a Civil War battle (Battle of Spanish Fort) between 27 March and 8 April 1865, during which the
fort fell to the Union. Following the Civil War, the area’s population diminished, and the area remained
largely undeveloped until the 1970s (City of Spanish Fort, 2020). The city was officially established on 19
July 1993 and is known as “A City of Spirit.” Since incorporation, the city has had three mayors and has
increased the City footprint from 1,542 acres in 1995 to approximately 17,561 acres presently (City of
Spanish Fort, 2020).
Historical Sites in the Watershed
The Malbis Plantation Historic District is on National Register of Historic Places and is located immediately
adjacent to the Watershed boundary (US Park Service, 2020). The Malbis Plantation Historic District is
approximately 860 acres and is located less than a half-mile south of I-10 on AL Highway 181 and US
Highway 90 near the northeastern boundary of the Watershed. The plantation was initially an agricultural
community founded in 1906 by a Greek immigrant, Jason Malbis (Henderson, 2011). The plantation
encompasses one of the largest collections of agricultural buildings in Baldwin County (Alabama Heritage,
2015), and 26 buildings remain on site, including the Greek orthodox Malbis Memorial Church. The
plantation is significant in Greek American history by serving as an example of Greeks establishing in
agricultural communities in the south.

3.9 Public Access in the Watershed
The D’Olive Watershed is located along the east coast of Mobile Bay, which is a central location to allow
for its residents to have great opportunities to access the outdoors and its natural resources. Locals tend to
take advantage of the activities, such as playing sports, fishing, boating, and more. The ease of access to
outdoor activities motivates the residents to partake in the healthiness of the coastal ecosystems that
surround them.
Parks and Recreation Areas and Local-access Points
Residents within the D’Olive Watershed have access to many outdoor activities. Directly within the
Watershed boundary, the residents have access to public parks, sports complexes, golf courses, and a nonmotorized craft lake. Within proximity of the boundary, less than two miles, the residents have access to
public boat launches and the Meaher State Park. Table 3.7 lists the parks (public and state), recreation areas,
and local-access points within the Watershed, and Figure 3.16 displays their location. The public boat
launches allow access to Mobile Bay and Tensaw River, which many fish and wildlife call home. Visitors
and locals can take part in wildlife viewing through various boat tours on the causeway, including the Five
Rivers Delta Safaris, which is offered by the Alabama Delta Resource Center. Meaher State Park offers a
300-ft fishing pier, a boat ramp with access to the Blakely River, and a walking only pier with admission
to the park.
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Table 3.7: Local-access Points, Parks, and Recreation Areas in the D’Olive Watershed
ID

Name

0

Timber Creek Golf Club

1

Gator Alley Boardwalk

2

Lake Forest Lake

3

Lake Forest Golf Course

4

Daphne Dog Park

5

Al Trione Sports Complex

6

Kids Park

7

Spirit Park

8

Recreation Park

9

Lake Forest Marina

10

Scott's Landing Boat Ramp*

11

Battleship Parkway Boat Ramp*

12

Daphne Central Park Disc Golf Course

* Access location outside Watershed but within the immediate vicinity.

Figure 3-16: Local-access Points, Parks, and Recreation Areas in the D’Olive Watershed
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3.10 Land Use and Land Cover
Land-use and land-cover (LULC) describe how people use a landscape (e.g., development, residential,
conservation, etc.) and the different land cover types (e.g., forests, wetlands, impervious surface, etc.).
Changes in LULC can negatively impact water and ecological resources within a watershed. Understanding
the LULC of the Watershed is a fundamental component of the watershed planning process, as this
information can inform planning decisions related to growth and preservation. LULC for the Watershed,
including historical, current, and future LULC, is summarized in the following sections. Datasets used were
retrieved from the Multi-Resolution Land Characteristics (MRLC) Consortium NLCD (Yang et al., 2018),
the National Aeronautics and Space Administration (NASA) Stennis Space Center (1974 to 2008, Ellis et
al., 2008), the Baldwin County 2005 database, and the Universities Space Research Association at NASA
Marshall Space Flight Center (MSFC) (1948, 1992, 2001, and 2030 (projected), [Estes et al., 2014]).
Historic Land Use
Three databases were consulted to evaluate trends in LULC within the D’Olive Watershed. These data sets,
which date back to 1967, provide insight into the type, location, and extent of LULC changes within the
Watershed over time. The influence of major developmental events can easily be discerned by examining
the changes in LULC data.
Because the type and acreage of specific LULC types are significant in determining stormwater runoff
velocities, one apparent discrepancy was observed when this data was analyzed. The difference in total area
reported for the D’Olive Watershed in various studies performed resulted in this discrepancy. For example,
the acreage used to describe the Watershed has ranged from the 7,713 acres used in preparing this WMP to
8,235 acres reported in the 2008 NASA study. Other intermediate acreages used in other reports prepared
over the years have fallen between these two values.
The discrepancy in the total Watershed acreage is the result of the various mapping and remote sensing
technology used over the years. The 2010 WMP relied upon the Baldwin County GIS database that
primarily comprised data collected in 2005. Although the LULC data layer in the Baldwin County GIS
database is restricted to the interpretation of 2005 aerial photography, that database was believed to be the
most accurate data set available at the time to define land use activities within the Watershed.
1981 Isphording Study
Isphording (1981) first documented land use changes within the D’Olive Watershed as the primary cause
of the excessive sedimentation that significantly affected D’Olive Bay between 1967 and 1980. As shown
in Table 3.8, most all the D’Olive Watershed was covered in forests and agriculture before 1967. By 1980,
commercial and residential development had significantly increased, while the acreage in forest declined.
Table 3.8: Land Use Changes in the D’Olive Watershed between 1967 and 1980. (Isphording, 1981)
Land Use
Forest
Agriculture
Urban
Multilane Highways
Miscellaneous

1967
6,034 (77%)
1,125 (14%)
640 (8%)
0 (0%)
79 (1%)

1980
3,938 (50%)
1,313 (17%)
2,146 (27%)
290 (4%)
191 (2%)

Change
- 2,096 (-27%)
+188 (+3%)
+1,506 (+19%)
+ 290 (+4%)
+122 (+1%)
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For example, the amount of land classified as urban increased from 8% to 27%, representing a threefold
conversion to urban land use between 1967 through 1980. This conversion was accompanied by a 4%
increase in the area covered by multilane highways, which was related to completion of I-10 from the east
to its then termination at the Mobile Bay shoreline. At the same time, the acreage in upland forest, the
dominant LULC in the Watershed decreased from 77% to 50% over the 14 years.
Urban development was primarily associated with the construction of the massive Lake Forest Subdivision
that began around 1967. Isphording’s study documented that the conversion of forest to urban uses within
the Lake Forest Subdivision was primarily responsible for the adverse sedimentation that affected D’Olive
Bay during the 14 years between 1967 and 1980. Isphording attributed the erosion to:
•
•
•
•
•
•

The extensive land clearing that was conducted on soils that were strongly prone to slope failure;
Inadequate protection of the disturbed soils;
The wet climate;
A vast network of unpaved roads;
Apparent inadequate design of drainage channels; and
Large-scale gullying and erosion.
2008 NASA Study

Under the direction of the Mobile Bay Natural Estuary Program, NASA used remote sensing imagery to
investigate historic LULC changes in the areas bordering the northern portion of Mobile Bay. This study
focused on a regional analysis of urban expansion at the watershed level using Landsat data for the
following years: 1974, 1979, 1984, 1988, 1991, 1996, 2001, 2005, and 2008. The LULC change analysis
considered upland herbaceous, barren, open water, urban, upland forest, woody wetland, and non‐woody
wetland‐dominated land cover types. The analysis was presented for the years 1974, 1984, 1996, and 2008
for several watersheds in Mobile and Baldwin counties that drain into Mobile Bay. The results of the
analysis are depicted in Figure 3.17. Note Subwatershed 12 was not included in this analysis.

Figure 3-17: Comparison of Land Use/Land Cover Changes in the D’Olive Watershed for 1974, 1984, 1996, and
2008. (Ellis et al., 2008)
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As shown in Table 3.9, the urban expansion that occurred between 1974 and 2008 in the D’Olive Watershed
is striking – 16% to 35%. The conversion to urban land use occurred at the expense of the forested acreage
in the Watershed. For example, over these 34 years, the total forested area within the Watershed declined
from over 55% to 35%. The primary point that can be concluded from this analysis is that by 2008, forested
areas in the D’Olive Watershed continued to decline to accommodate increasing urbanization, with the net
result being these two lands uses covered equal portions of the Watershed. Since 2008, the forested area
has continued to decrease while the amount of urban land continues to rise. This trend is anticipated to
continue into the foreseeable future.
Table 3.9: Comparison of Land Use and Land Cover Changes in the D’Olive Watershed for 1974, 1984, 1996, and
2008. (Ellis et al., 2008)
1974

1984

1996

2008

LULC
Category

Acres

Percent

Acres

Percent

Acres

Percent

Acres

Percent

Open Water

30.91

0.4

33.32

0.4

55.40

0.7

83.09

1.0

Barren

5.22

0.1

10.24

0.1

26.69

0.3

140.10

1.7

Agriculture

1,501.92

10.2

1,254.04

15.2

1,685.97

20.5

1,471.01

17.9

Upland Forest

4,596.08

55.8

4,258.28

51.7

3,400.85

41.3

2,914.12

35.4

Wetlands

783.18

9.5

853.22

10.4

1,015.19

12.4

742.63

9.0

Urban

1,317.87

16.0

1,826.07

22.2

2,051.07

24.9

2,884.22

35.0

Total

8,235

100.0

8,235

100.0

8,235

100.0

8,235

100.0

Interestingly, the total agricultural acreage remained relatively consistent over the 34 years. This was
attributed to prevailing agricultural market conditions that periodically caused various rural parcels to go
into and come out of row crop production, pecan orchards, and pine plantations. All the remaining
agricultural acreages are located on flat arable lands that occur within the southeastern portion of the
Watershed. However, over the last decade, there appears to be an increasing trend for agricultural lands,
both row crop, and pecan orchards, to be converted to residential uses. This reflects the increasing value of
these lands for residential development, compared to the vagaries associated with economic returns from
traditional farming practices. Over the 10 years covered by this WMP, it is anticipated that increasing
demand for residential lands will result in the conversion of virtually all the agricultural lands to residential
uses.
2005 Baldwin County GIS Database
The land use classifications in the 2005 Baldwin County GIS database were determined from an
interpretation of detailed high-altitude aerial photography, instead of satellite remote sensing. The Baldwin
County LULC database assigns land use and land cover to a multitude of categories and types. The 2005
Baldwin County dataset was reduced to create consolidated categories that closely correspond to the historic
data. Table 3.10 shows the LULC data excerpted from the 2005 Baldwin County GIS database for the entire
D’Olive Watershed, except for Subwatershed 12.
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Table 3.10: 2005 Land Use and Land Cover for D’Olive Watershed and Nine Subwatersheds. (2005 Baldwin
County GIS Database)
LULC
Type
Open
Water
Upland
Non-forest
Upland
Forest
Agriculture
Wetlands
Urban
Total

0

1

2

Subwatershed Number
3
7
8

54.27

0.25

-

3.12

3.88

-

4.93

4.76

11.55

127.85

590.07

173.47

408.64

37.09
673.99
893.20

66.70
62.60
437.80
1,161.87

14.87
273.06
466.16

Total

Percent

0.58

71.30

1%

-

-

75.33

1%

322.25

33.89

2,751.84

36%

55.25
282.83
660.59

34.65
227.42
296.54

679.66
477.88
3,656.78
7,712.79

9%
6%
47%
100%

9

10

11

6.18

3.76

0.26

1.86

3.26

53.73

155.54

539.62

400.51

0.01
286.47
326.48
103.88
13.19
96.91
59.44
632.20 426.54 410.03
288.63
1,158.40 601.01 1,342.47 1,132.55
Total Watershed Area = 7,713 acres*

*Note watershed area has increased since 2010 watershed management plan

In 2005, urban land use currently comprised 47% of the D’Olive Watershed, while upland forest and
agriculture areas cover 36% and 9%, respectively. Wetlands and non-forested uplands cover an additional
6% and 1%, respectively.
The following generalizations are made regarding the 2005 LULC among the nine subwatershed:
•

Subwatersheds 0, 2, 7, 10, and 11 could be classified as primarily urban. Except for Subwatershed
10, urban development covers well over half of the area covered by these subwatersheds. In the case
of Subwatershed 10, completion of the extensive Spanish Fort Town Center commercial complex
since 2005 resulted in a significant amount of the forest area being converted to the urban category.
Because of their respective locations in the Watershed, these subwatersheds have been impacted by
development (i.e., accelerated stormwater runoff, channel degradation, and sediment
accumulations) over a more extended period and to a more considerable degree than have the other
subwatersheds.

•

Subwatersheds 1, 3, 8, and 9 are still dominated by upland forest and/or agricultural areas. However,
residential, and commercial developments have occurred in these subwatersheds. These four
subwatersheds are located at the higher elevation areas and represent much of the headwater
drainage of the D’Olive Watershed. Significant portions of the stream channels in these
subwatersheds remain in relatively good shape. The stream degradation problems that do exist are
located within the most downstream portions of their respective drainages.

•

Most of the remaining agricultural lands in production (i.e., row crops and pecan orchards) are
located in Subwatersheds 8 and 9. When land prices increase in value, it is highly likely that
economic considerations will result in the conversion of these agricultural lands to residential uses.
This will likely occur on an individual parcel basis over the 10 years addressed by this WMP.

•

Due to the relatively extensive forested tracts that remain in Subwatersheds 1, 3, 8, and 9, these four
drainages have the greatest potential to offer sites for regional detention/retention facilities, as well
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as for the preservation of substantial tracts of green space and the conservation of riparian buffer
habitats.
Current Land Use
The most current source of LULC data is the 2016 USGS NLCD (Yang et al., 2018). Approximately 53%
of the Watershed area is developed, which includes open-space development (26%), low-intensity
development (15%), medium intensity development (7%), and high-intensity development (2%). The
Watershed is composed of approximately 27% evergreen forest. The other LULC classifications each
comprise 5% or less of the watershed and include cultivated crop (5%), woody wetlands (5%), emergent
herbaceous wetlands (3%), open water (3%), hay/pasture (2%), herbaceous (2%), shrub/scrub (1%), mixed
forest (1%), barren land (<1%), and deciduous forest (< 1%). The woody wetlands and emergent herbaceous
wetlands are associated with the riparian corridor of D’Olive Creek, Tiawasee Creek, Joe’s Branch, D’Olive
Bay, and the watershed tributaries. The current LULC analysis for the Watershed and the subwatersheds
are provided in Table 3.11 and Figure 3.18.
Table 3.11: Summary of Current LULC of the D'Olive Watershed and subwatersheds
Subwatershed Number

LULC Class
Open Water
Developed,
Open Space
Developed,
Low
Intensity
Developed,
Medium
Intensity
Developed,
High
Intensity
Barren Land
Deciduous
Forest
Evergreen
Forest
Mixed
Forest
Shrub/Scrub

11
(ac)
0.0

12
(ac)
264.3

Total
(ac)

Percent

0 (ac)

1 (ac)

2 (ac)

3 (ac)

7 (ac)

8 (ac)

9 (ac)

31.6

0.0

0.0

0.9

0.0

2.4

1.1

10
(ac)
1.6

349.1

242.0

156.0

411.2

257.5

263.5

258.5

146.9

121.1

86.6

178.9

107.1

43.5

220.8

103.4

184.2

181.0

127.5

77.5

112.0

1,335
.9

15%

63.4

39.8

21.9

84.1

6.0

52.5

114.9

118.6

16.8

68.7

586.6

7%

29.7

8.0

2.9

51.3

0.3

7.5

16.3

65.9

0.0

15.6

197.6

2%

17.8

3.9

1.2

0.5

0.0

0.0

1.8

9.5

0.0

3.6

38.2

0%

0.0

0.0

0.0

0.2

0.8

0.0

0.3

0.0

0.0

1.1

2.4

0%

145.0

617.3

187.2

291.8

199.0

412.1

268.0

120.2

57.4

42.4

2,340
.4

27%

1.9

7.1

11.8

9.1

0.0

18.5

4.4

0.9

1.3

1.1

56.2

1%

301.9
2,292
.4

3%
26%

4.4

7.8

5.0

9.0

3.0

20.3

14.6

4.2

2.9

0.4

71.6

1%

Herbaceous

28.1

12.4

8.0

7.3

0.7

32.7

26.5

26.4

2.9

3.8

148.9

2%

Hay/Pasture
Cultivated
Crops
Woody
Wetlands
Emergent
Herbaceous
Wetlands

2.4

38.1

0.7

1.8

1.6

57.2

95.4

2.7

0.2

1.5

201.6

2%

0.4

24.3

0.5

0.1

28.8

233.5

162.3

0.2

0.0

0.4

450.5

5%

37.9

53.7

27.5

58.6

0.0

57.5

69.7

35.9

16.4

120.1

477.4

5%

2.7

0.4

0.0

11.6

0.0

0.4

5.3

0.0

0.0

216.6

237.0

3%

TOTAL

893.2

1,161.8

466.2

1,158.4

601.0

1,342.4

1,220.1

660.6

296.5

938.3

8,738
.6

100%
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Figure 3-18: Summary of Current LULC of the D'Olive Watershed and subwatersheds. (Yang et al., 2018)
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As indicated in Figure 3.18, nearly half of the Watershed has been developed. Five of the ten subwatersheds
are greater than 50% developed including subwatershed 0 (70%), subwatershed 3 (66%), subwatershed 7
(61%), subwatershed 10 (69%), and subwatershed 11 (73%). The remaining four subwatersheds are over
30% developed including subwatershed 2 and 9, which are 48% and 47% developed, respectively. Forested
classifications (deciduous forest, evergreen forest, and mixed forest) comprise 30% of the Watershed.
Subwatershed 1 is dominated (54%) by forested land use. Subwatershed 2 includes 43% of forested land
use, which is generally found in the southern portion of the subwatershed. Subwatershed 12 includes
approximately 36% of woody wetlands and emergent herbaceous wetlands associated with D’Olive Bay.
Residential Developments
Residential uses represent the dominant land
cover type within the broad developed LULC
categories displayed in Figure 3.18 and
summarized in Table 3.11. Figure 3.19 shows the
extent of the Watershed presently covered by
residential developments. Since a complete
existing GIS data layer identifying each of the
residential developments does not exist, the extent
of the individual developments was determined by
considering existing mapping, interpretation of
aerial photography, and area knowledge to
delineate the subdivision limits. Figure 3.19
probably overestimates the exact acreage in
residential use. Table 3.12 lists 35 individual
residential developments (up from 30 in 2010)
and the approximate acreage associated with each
development. Residential developments cover a
total of 3,921 acres, compared to 3,381 acres in
2010, which represents almost 45% of the
D’Olive Watershed.
Lake Forest is reported to be the largest
Figure 3-19: Extent of Residential Developments in the
subdivision in Alabama. Approximately 1,729
D’Olive Watershed
acres of this subdivision are located within the
D’Olive Watershed. The other large subdivision located within the Watershed is Timber Creek. Table 3.12
and Figure 3.19 show only the portions of these two subdivisions that occur within the Watershed. Both
subdivisions contain golf courses. Lake Forest has on 18-hole golf course and a disc golf course (previously
a 9-hole golf course) that are intermingled with the homes throughout a sizable portion of the subdivision.
Timber Creek has a 27-hole golf course that is divided into three segments that are interspersed within the
subdivision.
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Table 3.12: Residential Subdivisions in the D’Olive Watershed
Subdivision Name
Spanish Fort Town Center
Apartments
Ashley Place
Belforest Villas Apartments
Bristol Creek
Brookhaven
Brookside
Canterbury Place
Caroline Woods
Charleston Oaks
Creekside
Dimante
D'Olive Creek Estates
D'Olive Landing
Eagle Creek
East Bay
Falls Church
French Settlement
Krystal Ridge
Lake Forest
Lake Forest Apartments
Oak Creek
Oakstone
Ottawa Springs
Palladian
Pecan Trace
Sea Cliff
Sehoy
Spanish Fort Estates
Spanish Village
Stratford Glenn
Summerset
Sunset Bay Villas
The Park at Whispering Pines
Tiawasee
Timbercreek
Unknown (Douglas Road)
Wakefield
Westminster Village
Westminster Gates

Number of Detention
Ponds

Acreage in Watershed

1

11.41

0
0
0
1
1
2
1
1
1
3
0
0
0
0
0
3
1
5
0
2
0
2
3
1
0
1
0
0
1
1
0
1
2
7left
0
0
1
1

9.25
5.86
7.08
57.26
4.77
37.19
7.23
12.31
57.63
78.00
32.93
3.10
38.15
5.33
5.17
83.63
5.20
1,729.48
8.91
21.65
48.12
50.66
19.88
5.78
17.56
118.14
52.22
19.99
74.74
9.31
11.97
8.58
155.29
809.34
33.01
6.66
53.17
34.64
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Subdivision Name
Wilson Heights
Winged Foot
Total

Number of Detention
Ponds
0
2
45

Acreage in Watershed
120.53
50.14
3,921.27

For the most part, the large, forested tracts that formerly covered sites prior to their development have been
eliminated or are in the process of being cut to make room for roadway and home construction. However,
Lake Forest and Timber Creek still have sizable tracts of interior forest lands (see Figure 3.20). These tracts
total 387 acres in Lake Forest and 235 acres in Timber Creek.

Figure 3-20: Forest Land Remaining in the Lake Forest and Timber Creek Subdivisions

Mobile Bay National Estuary Program | D’Olive Watershed Management Plan Update | 61

Commercial Developments
Commercial developments within the D’Olive Watershed represent a relatively minor use of the land in
terms of the total acreage involved. As shown in Figure 3.21, for the most part, major commercial activities
are located in proximity to the major roadway interchanges and, to a lesser extent at other scattered locations
within the Watershed. Approximately 711.2 ac (8.1%) of the Watershed is commercial land use types
including 440.4 ac (5.0%) commercial, 205.5 ac (2.4%) institutional, 45.2 ac (0.5%) industrial, and 20.1 ac
(0.2%) utilities

Figure 3-21: Commercial/Industrial Activities within the D’Olive Watershed
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Zoning
The entire D’Olive Watershed has been zoned by the cities of Spanish Fort and Daphne and by the residents
of the unincorporated portions of the Watershed located in Baldwin County Planning District 15. Although
each zoning effort was undertaken at different times and by different entities, the essential land use
categories are similar. Figure 3.22 shows a zoning map prepared from consolidated GIS data for the
portions of the Watershed occurring within Daphne, Spanish Fort, and Baldwin County. Note each
jurisdiction’s zoning codes were consolidated/simplified into the categories listed in Table 3.13 for
quantification and display purposes. Table 3.13 summarizes the acreages associated with these zoning
categories for each governmental entity.
Table 3.13: Summary of Zoned Land Uses for D’Olive Watershed

Simplified/
Consolidated Zoning
Agriculture
Residential
Multi-Family
Residential
General Business
Professional Business
Commercial/Industrial
Golf Course
Planned Unit
Development
ET Jurisdiction*
Total

0.0
3,042.7

Political Entity
City of
Spanish Fort
(ac)
0.0
608.7

412.3

111.7

4.4

528.4

6.0%

912.1
96.1
41.9
421.4

289.5
55.2
0.7
0.0

118.3
41.0
3.3
0.0

1,319.9
192.2
45.9
421.4

15.1%
2.2%
0.5%
4.8%

50.1

0.0

0.0

50.1

0.6%

986.5
5,963.2

25.7
1,091.5

0.0
1,177.2

1,012.1
8,231.8

11.6%
*94.2%

City of
Daphne (ac)

Baldwin
County (ac)

Total Acres

Percentage of
Watershed*

40.1
970.1

40.1
4,621.5

0.5%
52.9%

* Note remaining acreage/percentage of the Watershed is ROW/transportation corridors and waterbodies not included in zoning data.
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Figure 3-22: Zoned Land Use for Daphne and Baldwin County Portions of D’Olive Watershed

Future Land Use
Original LULC datasets were clipped to the D’Olive Watershed boundaries defined previously in this
chapter. The historical datasets used to predict future changes to LULC were not developed within the same
reference system; therefore, there are some discrepancies between the LULC datasets as a result of using a
variety of different mapping and remote sensing technologies by various sources over the years. LULC
classes were simplified into seven classes to streamline the process while comparing historical datasets to
future projections (Table 3.14). The reclassification of the LULC datasets is based on the methods described
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in the NASA MSFC study (Estes et al., 2014). The 2030 projected dataset uses these reclassified land use
categories. Similarly, for this future land use discussion, the NLCD 2016 dataset categories were merged
for comparison to the 2030 projections (Table 3.15).
Table 3.14: Revised LULC Classification. (Based on Estes et al., 2014)
1992 Land Use Classification

2016 Land Use Classification

Simplified Classification

Water

Water

High-Intensity Residential

Water
Developed, Low Intensity
Developed, Open Space
Developed, Medium Intensity
Developed, High Intensity

Commercial/Industrial/Transportation

--

Bare Rock/Sand/Clay Quarries/Strip
Mines/Gravel Pits Transitional

Barren Land

Deciduous Forest

Deciduous Forest

Evergreen Forest

Evergreen Forest
Mixed Forest
Shrub/Scrub
Cultivated Crops
Herbaceous
Hay/Pasture

Low-Intensity Residential, Urban
Recreational Grasses

Mixed Forest, Shrubland
Grassland/Herbaceous, Fallow, Orchards,
Pasture/Hay, Row Crops

Urban

Barren

Upland Forest

Upland Herbaceous

Woody Wetlands

Woody Wetlands

Woody Wetland

Emergent Herbaceous Wetlands

Emergent Herbaceous Wetlands

Non-Woody Wetland

In 2030, the Watershed is predicted to comprise approximately 45.3% urban, 30.8% upland forest, 9.4%
woody wetland, 7.4% upland herbaceous, 1.5% barren land, and 3.1% non-woody wetland, and 2.5% open
water. In 2030, the urban classification is predicted to reduce by 5.2% while woody wetlands and upland
forest are predicted to increase by 3.9% and 2.5%, respectively. Upland herbaceous classification is
predicted to decrease by 1.7%. Open water and non-woody wetland are predicted to increase by less than
1%, and barren land is predicted to increase by 1.1%. Predicted 2030 LULC classifications and percent
change from 2016 to 2030 are presented in Table 3.15.
Table 3.15: Comparison of LULC Area and Percent Coverage between 2016 LULC and 2030 Projected LULC in
D’Olive Watershed (Estes et al., 2014)

Class
Barren Land
Non-woody Wetland
Open Water
Upland Forest
Upland Herbaceous
Urban
Woody Wetland

2016
Percent of
Area (ac)
Watershed
38.2
0.4%
237.0
2.7%
301.9
3.5%
2,470.6
28.3%
801.0
9.2%
4,412.5
50.5%
477.4
5.5%

2030
Percent of
Area (ac)
Watershed
131.2
1.5%
266.7
3.1%
222.2
2.5%
2,688.8
30.8%
648.5
7.4%
3,960.0
45.3%
820.0
9.4%

Predicted
Change in
Percent
1.1%
0.3%
-0.9%
2.5%
-1.7%
-5.2%
3.9%
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Future Land Use Plan
On 7 January 2009, the Baldwin County Commission adopted “Horizon 2025: the Baldwin County
Comprehensive Plan 2008-2025”. That plan guided the unincorporated portions of the County. However,
in 2013, Baldwin County abandoned the Horizon 2025 plan and adopted another Master Plan. This Master
Plan was currently under development during preparation of this WMP update and therefore not referenced
herein.
Figure 3.23 displays the County’s future use plan for the unincorporated portion of the D’Olive Watershed.
The future land use plan is relatively consistent with the zoning map shown in Figure 3.22 in that almost
all of the County developable lands are projected to be used for residential purposes. At the time of this
WMP update, the County had just begun to work on a new plan and was not available for inclusion in this
update.

Figure 3-23: Baldwin County’s Future Land Use Plan.
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Impervious Cover
Impervious surface cover includes land surfaces that repel stormwater and prevent stormwater infiltration
into the ground. Impervious surfaces are mainly artificial surfaces, including roads, parking lots, sidewalks,
and rooftops. Watershed impervious cover
(IC) is a useful indicator of the impacts of
urbanization and development on water
resources. It results in several stressors to the
Watershed, including increased stormwater
runoff volume and velocity, increased
pollutant loads, increased sediment loads,
altered streamflow, and loss of ecological
habitats. The Center for Watershed
Protection (CWP) outlined the scientific
evidence of the relationship between IC and
indicators of stream quality. The Impervious
Cover Model documents the relationship
between IC and stream quality (Schueler,
Figure 3-24. Stream quality and impervious cover model.
1994; CWP, 1998; Schueler, 2003). This
(Schueler, 2003)
model classifies each stream as sensitive,
impacted, non-supporting, or urban drainage
based on the percent of IC within its watershed. The stream quality and impervious cover model, as
presented by Schueler in 2003, is shown in Figure 3.24. The impervious cover model was reformulated in
2009 to illustrate more closely the average hydrologic, physical, chemical, and biological response to a
broader range of IC. Figure 3.25 shows this impervious cover model, as reformulated by Schueler et al. in
2009.
The NLCD 2016 Percent Developed Imperviousness dataset (Yang et al., 2018) is the most current IC
dataset available and was used to analyze impervious surfaces within the Watershed and subwatersheds.
This dataset consists of 30-meter by 30-meter pixels, each with an assigned value of 0-100, with zero
representing no impervious area and
100 representing complete impervious
surface coverage. This data was used to
estimate the impervious surface area of
the Watershed. Based on the NLCD
2016 dataset, the impervious area of the
Watershed is approximately 50%
(4,389 acres). As shown in Figure 3.26,
the
highest
percentage
of
imperviousness is in subwatershed 3
and subwatershed 0, which comprise
about 8.7% and 7.1% of the
Watershed’s
impervious
area,
Figure 3-25: Stream quality and impervious cover model (Schueler,
respectively.
2009)
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A comparison of the Watershed’s impervious area percentage to the Impervious Cover Model indicates the
stream quality would classify as “non-supporting” and approaching “urban drainage.” Additionally, when
evaluating the subwatersheds independently, the stream health would rank as “non-supporting” in
subwatersheds 1, 2, 8, 9, and 12 and the stream health would rank as “urban drainage” in subwatersheds 0,
3, 7, 10, and 11. Table 3.16 and Figure 3.26 illustrate the percent imperviousness of the Watershed and
subwatersheds.
Table 3.16: Summary of Current Imperviousness of the Watershed and subwatersheds (Yang et al., 2018)

0

Watershed
Area (ac)
893

Impervious
area (ac)
619

Percent Impervious
of subwatershed
69.3%

Percent of D’Olive
Watershed
7.1%

1

1,162

395

34.0%

4.5%

2

466

223

47.8%

2.6%

3

1,158

764

66.0%

8.7%

7

601

366

60.8%

4.2%

8

1,342

506

37.7%

5.8%

9

1,220

566

46.4%

6.5%

10

661

455

68.9%

5.2%

11

297

214

72.1%

2.4%

12

939

281

29.9%

3.2%

D’Olive Watershed

8,739

4,389

--

50.2%

Subwatershed Number
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Figure 3-26: Percent Imperviousness of the D'Olive Watershed. (Yang et al., 2018)
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4.0 Watershed Conditions
4.1 Water Quality Standards and NPDES Permitting
Introduction
A review of existing federal, state, and local regulations is presented in Chapter 10. The primary “regulatory
drivers” governing stormwater management within the D’Olive Watershed are federal and state programs
implemented under the Clean Water Act (CWA). These include the CWA Section 303(d) Impaired Waters
and Total Maximum Daily Load (TMDL) program, and the National Pollutant Discharge Elimination
System (NPDES) Municipal Separate Storm Sewer System (MS4) program.
Water-use Classification and Water Quality Criteria
State water quality criteria (ADEM Admin. Code R. 335-6-10) are based on water use classifications for
each waterbody (ADEM Admin. Code R. 335-6-11).
Use classifications utilized by the State of Alabama are:
Outstanding Alabama Water

OAW

Public Water Supply

PWS

Swimming and Other Whole-Body Water-Contact Sports

S

Shellfish Harvesting

SH

Fish and Wildlife

F&W

Limited Warmwater Fishery

LWF

Agricultural and Industrial Water Supply

A&I

Use classifications apply water quality criteria adopted for uses based on existing utilization, uses
reasonably expected in the future, and uses not now possible because of correctable pollution which could
occur if the effects of pollution were controlled or eliminated. The assignment of use classifications must
take into consideration the physical capability of waters to meet specific uses.
All waterbodies within the D’Olive Watershed are classified as F&W. In general, the conditions related to
best usage of F&W waters are that “the waters will be suitable for fish, aquatic life and wildlife
propagation.” Waters classified for F&W may be used for incidental water contact and recreation and, under
proper sanitary supervision by the controlling health authorities, should meet accepted standards of water
quality for outdoor swimming. Specific water quality criteria for F&W waters are given at ADEM Admin.
Code R. 335-6-10-.09(5). Under the “Antidegradation Policy” of the ADEM Water Quality Criteria,
existing instream water uses and the level of water quality to protect the existing uses shall be maintained
and protected. The water quality criteria for F&W-designated waters are listed in Table 4.1.
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Table 4.1: ADEM Water Quality Criteria for Use Classification in the D'Olive Watershed
Water Use
Classification

pH
(SU)

Water
Temperature
(°F)

Dissolved
Oxygen1
(mg/L)

Fish and Wildlife
(F&W)

6.0-8.5

< 90

> 5.0

Bacteria Colonies2
(CFU/100 mL)
548/2,507 E. coli
126/298 E. coli3

Turbidity
(NTU)
< 50

Dissolved oxygen criteria apply to surface measurements at a depth of 5 ft in waters 10 feet or greater in
depth and for waters less than 10 feet in depth, criteria will be applied at mid-depth.
1

Bacteria standards are shown as “geometric mean/single sample maximum”. E. coli concentrations are
applied to non-coastal waters, while enterococci concentrations apply to coastal waters. The geometric mean
shall be calculated from no less than five samples collected at a given station over a 30-day period at intervals
not less than 24 hours.
2

Season incidental and whole-body water-contact recreation criteria apply to waters classified as F&W and
SH during the months of May - October.

3

CWA Section 303(d) Impaired Waters and TMDL Program
Section 303(d) of the CWA requires that states develop lists of impaired waters that do not meet water
quality standards for their designated uses. The 303(d) list must be approved by EPA and is published every
two years. Waterbodies may be removed from the 303(d) list for various reasons (ADEM, 2020a) including:
•

Assessment of more recent water quality data demonstrates that the waterbody is meeting all
applicable water quality standards.

•

A review of the original listing decision demonstrates that the waterbody should not have been
included in Category 5.

•

TMDL has been completed.

•

Other pollution control requirements are reasonably expected to result in the attainment of the water
quality standards in the near future. These requirements must be specifically applicable to the
particular water quality problem.

•

Impairment is not caused by a pollutant.

•

Natural causes, when it can be demonstrated the exceedance of a numeric water quality criterion is
due to natural conditions and not to human disturbance activities.

The CWA also requires that states establish priority rankings for waters on the 303(d) lists and develop
TMDLs for these waters. A TMDL is a calculation of the maximum amount of a pollutant that a waterbody
can receive and still safely meets water quality standards. The TMDL calculates the maximum amount of
a pollutant allowed to enter a waterbody (i.e., also known as the loading capacity) and continue to meet
water quality standards for that pollutant. The TMDL allocates that pollutant load to point sources (Waste
load Allocation) and nonpoint sources (Load Allocation), including both anthropogenic and natural
background sources of the pollutant.
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D’Olive Creek, Tiawasee Creek, an un-named tributary to D’Olive Creek, and an un-named tributary to
Tiawasee Creek are included on the 2020 Alabama Section 303(d) list (ADEM, 2020b). Table 4.2 lists the
streams on the 303(d) list, their designated use, pollutant of concern, source of pollution, downstream and
upstream location, and year first listed. Based on the map of 303(d) listed waters produced by ADEM, the
two unnamed tributaries appear to be those designated as DC and TC in this WMP.
Table 4.2: Alabama 303(d) Listed Streams in the D’Olive Watershed. (ADEM, 2020a)

Stream Name

Designated
Use

Pollutant
of Concern

Source

Downstream/Upstream
Location

Year
Listed

D’Olive Creek

Fish &
Wildlife

Siltation

Land Development

D’Olive Bay/Lake
Forest dam

2008

D’Olive Creek

Fish &
Wildlife

Pathogens
(E.coli)

Collection system
failure; Urban
runoff/storm sewers

Lake Forest dam/Its
source

2018

D’Olive Creek

Fish &
Wildlife

Siltation

Land Development

Lake Forest dam/Its
source

2008

Tiawasee Creek

Fish &
Wildlife

Siltation

Land Development

D’Olive Creek/ Its
source

2008

Fish &
Wildlife

Siltation

Land Development

D’Olive Creek/Its
Source

2008

Fish &
Wildlife

Siltation

Land Development

Tiawasee Creek/Its
source

2008

Un-Named
Tributary to
D’Olive Creek (DC)
Un-Named
Tributary to
Tiawasee Creek
(TC)

Since the 2010 WMP, one new listing within the D’Olive Watershed was added to the 303(d) list. D’Olive
Creek from Lake Forest dam to its source was added for pathogens (E. coli) due to collection system
failures, urban runoff, and storm events. The basis for this addition was cited as records from ADEM
monitoring stations that showed E. coli criterion was exceeded in two out of eight samples. Joe’s Branch
was removed from the 303(d) list in 2020 due largely to implementation of recommendations in the 2010
Plan. More recent available data for Joe’s Branch demonstrates that the waterbody is meeting all applicable
water quality standards and impairment for siltation no longer existed (ADEM, 2020c).
A TMDL has not been developed for the 303(d) listed streams in the D’Olive Watershed. The TMDL will
be developed on an entire Watershed basis. At the time of this WMP update, an estimated timeline to
develop the TMDL has not been released.
CWA Section 402 NPDES Permitting
Section 402 of the CWA sets forth the national permitting program for discharges of pollutants to waters of
the United States. ADEM is a delegated entity authorized to implement the NPDES permitting program in
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Alabama. Facilities discharging pollutants are divided into several categories based on the facility’s type or
size (e.g., major industrial, major municipal, minor industrial, etc.) and level of treatment required.
Discharge limitations are generally similar within classifications but may vary where water quality in the
waterbody receiving the discharge is a limiting factor. Larger facilities, such as sewage treatment plants and
heavy industrial facilities, are usually authorized to discharge under an “Individual” NPDES permit. Smaller
facilities of similar nature (i.e., concrete plants, construction sites, etc.) are usually grouped under a
“General Permit” developed to cover the specific industrial sector.
The United States Environmental Protection Agency (EPA) ECHO (Environmental Compliance History
Online) database (EPA, 2020) was searched for all NPDES permits within the watershed. Permits
represented in Figure 4.1 and Table 4.3 are current as of October 2020 (EPA, 2020). The EPA ECHO
database identified one permitted facility, Daphne Water Reclamation Facility, that discharges to the
watershed operating under an Individual NPDES Permit (AL0027561).
As of October 2020, there are approximately 58 active permitted sites/facilities covered by several different
types of General NPDES Permits, the majority (52) being construction sites. Figure 4.1 depicts the relative
locations of the NPDES permitted facilities. The individual NPDES permit and some of the general NPDES
permits will set pollutant discharge limitations for each discharge based on either a treatment standard or
in-stream state water quality criteria. These discharge limitations are designed to be protective of the water
quality of the receiving stream. Some general permits (e.g., construction) do not set pollutant limits but
rather require that specific treatment standards be implemented (i.e., installation and maintenance of BMPs).
Under normal operating conditions, these NPDES permitted discharges should be within their permitted
limits; however, they are considered a source of pollutants due to the potential for permit excursions, upsets,
or bypasses that may occur. Of particular concern is bacteria from wastewater treatment plants and sanitary
sewer system overflows (SSOs) and sediment or turbidity associated with mining and construction sites
stormwater runoff. NPDES permits require that upsets, bypasses, and SSOs be reported to ADEM.
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Figure 4-1: NPDES permit locations within D’Olive Watershed. (EPA, 2020).
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Table 4.3: NPDES permits within D’Olive Watershed.
ID

Facility Name

0

104 BUENA VISTA CIRCLE

NPDES Permit
Number
ALR10BFVI

1

113 TIMBERLINE DRIVE

ALR10BHIP

General-single

2

2 LOTS TIMBER CREEK

ALR10BDWN

General-single

3

ALR10BAD1

General-single

ALR10BFJ1

General-single

5

ADAMS HOMES IN CAROLINE
WOODS
ARK BUILDERS AT TIMBER
CREEK
BELFOREST APARTMENTS

ALR10BCB7

6

BP-STPAA-0003(521) PS1205

ALR10BDLW

7

CITY OF DAPHNE

ALG870009

General-Residential other than
single
Highway and Street
Construction
Agricultural Chemicals

8

CR 13 BUSINESS PARK

ALR10BEVL

Heavy Construction

9

D'OLIVE CREEK STREAM
RESTORATION
DA-3

ALR10B822

Heavy Construction

ALR10BBDN

Heavy Construction

ALR10BCN1

Heavy Construction

ALR10BFNW

General-Nonresidential

AL0027561

Sewerage Systems

ALR10BDXP

Heavy Construction

4

10
11

Industry Sector
General-single

14

DAPHNE INNOVATION AND
SCIENCE COMPLEX
DAPHNE MIDDLE SCHOOL
EXPANSION
DAPHNE WATER RECLAMATION
FAC
DIAMANTE

15

DIAMANTE

ALR10BEXB

General-single

16

DUBOSE RESIDENCE

ALR10BFVW

General-single

17

EASTERN SHORE CHILDREN'S
CLINIC

ALR10BHI8

General-Nonresidential

18

EASTERN SHORE CENTER

ALR10BFSN
ALR10BBDO,
ALR10BHI4
ALR10BBWT

22

EASTERN SHORE TOYOTA RENAISSANCE CENTER
EMPIRE CONSTRUCTION
FRENCH SETTLEMENT BY
LUXURY LIVING
HELTON PROPERTY

Water, Sewer, Pipeline,
Comm& Power Line
Construction

23

12
13

19
20
21

Heavy Construction
General-Nonresidential

ALR10BHJJ

General-single

ALR10BHV1

General-single

HOME2SUITES

ALR10BF50

General-Nonresidential

24

HUGHSTON PROJECT

ALR10BCSM

General-single

25

JH WRIGHT WAREHOUSE

ALR10BFPP

General-Nonresidential

26

KRYSTAL RIDGE LOTS 6-8

General-single

27

LAKE FOREST

28

LAKE FOREST BY SOUTHERN
SHORES HOMES

ALR10AB85
ALR10BFAR,
ALR10AY78
ALR10BHMJ

General-single

General-single
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ID
29
30
31
32
33
34
35
36
37
38
39
40

Facility Name
LAKE FOREST- LOT 39, UNIT 19
& LOT 93, UNIT 23
LAKE FORREST BY GALLOWAY
LOT 7 AUSTIN PLACE
COMMERCIAL PARK
LOT 9 PHASE 2 SEHOY
LUXURY CAR DISPLAY
MALBIS MEDICAL OFFICE
BUILDING
MALBIS STATION
MELANIE LOOP STREAM
RESTORATION
NEW OFFICE PARKING LOT GRANDE POINTE APARTMENT
HOMES
OAK CREEK BY LUXURY
LIVING
PATRICIAN DRIVE DRAINAGE
IMPROVEMENTS
PETTRY RESIDENCE, LOT 164
PHASE 1 TIMBER CREEK

NPDES Permit
Number

Industry Sector

ALR10B475

General-single

ALR10BBPJ

General-single

ALR10BENW

General-Nonresidential

ALR10BHKL

General-single

ALR10BHF0

Heavy Construction

ALR10BFIR

General-Nonresidential

ALR10B985

Heavy Construction

ALR10BDE8

Heavy Construction

ALR10BFTL

General-Nonresidential

ALR10BEX8

General-single

ALR10BDZQ

Heavy Construction

ALR10BHIA

General-single

41

PHASE II MS4

ALR040041

42

RAND AVE WAREHOUSES

ALR10B148

43

ALR10BF81
ALR10BAL2

General-single

45

ROCK-IT SELF STORAGE
SELECT LAKE FOREST LOTS (1721)
SOUTH HICKORY, INC

air and water resources and
solid waste management
general-industrial buildings
and warehouses
General-Nonresidential

ALR10BD27

46

STAGECOACH RV STORAGE

ALR10BH71

47

TIAWASEE
TIAWASEE CREAK STREAM
RESTORATION
TIAWASEE ESTATES
TIAWASEE-MONTCLAIR
STREAM RESTORATION
TIMBERCREEK LOT 49, PHASE 1,
PART C
TRULAND HOMES AT
DIAMANTE
TRULAND HOMES IN FRENCH
SETTLEMENT
WELL ROAD REPAVING AND
EXTENSION
WHATABURGER
WILSON'S SERVICE CENTER
(OFF-SITE)

ALR10BHJF

General-single
general-industrial buildings
and warehouses
General-single

ALR10B236

Heavy Construction

ALR10B535

General-single

ALR10BFJV

Heavy Construction

ALR10BEUI

General-single

ALR10BFHK

General-single

ALR109709

General-single

ALR107573

Heavy Construction

ALR10BH27

General-Nonresidential

ALG340662

grocery stores

44

48
49
50
51
52
53
54
55
56
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58

WILSON'S SERVICE CENTER,
INC.
WTF # 1

NPDES Permit
Number
ALG340632,
ALG340728
ALG640019

59

WTF #4

ALG640020

ID
57

Facility Name

Industry Sector
grocery stores
water supply
water supply

NPDES MS4 Program
Stormwater runoff in urbanized areas is subject to NPDES regulation by the MS4 program. Municipalities
and other MS4 operators (such as departments of transportation, universities, and prisons) must obtain a
NPDES permit and develop a stormwater management program. The Phase I MS4 program requires that
cities and certain counties with populations greater than 100,000 obtain NPDES permit coverage for their
stormwater discharges. The Phase II MS4 program requires regulated small MS4s in urbanized areas and
small MS4s outside of urbanized areas designated by the permitting authority to obtain NPDES permit
coverage for their stormwater discharges. Typically, Phase I MS4s are covered by individual permits, and
Phase II MS4s are covered by a general permit. Each regulated MS4 must develop and implement a
stormwater management program (SWMP) to reduce the contamination of stormwater runoff and prohibit
illicit discharges.
In December 2011, Baldwin County was re-designated from a Phase I MS4 to a Phase II MS4. An initial
MS4 permit covering the entire D’Olive Watershed was issued in 1996 and reissued in 2001. The updated
permit was reissued in October 2016 and was set to expire in September 2021. The City of Daphne, the
City of Spanish Fort, the City of Fairhope, and Baldwin County are co-permittees to this permit
(#ALR040042).
As noted previously, MS4 permittees are required to develop and implement a SWMP. Although the
specific requirements of MS4 permits may vary, major SWMP components typically include:
•

MS4 public education and participation

•

MS4 maintenance activities

•

Construction site runoff activities

•

Post-construction stormwater management controls

•

Industrial/commercial facilities

•

Illicit discharge detection and elimination

The new MS4 permit requirements include implementing Low Impact Development/Green Infrastructure
practices where feasible.

4.2 Future Impervious Cover in Watershed
As discussed in Section 3.10.4, Impervious Cover (IC) is the best indicator to measure the intensity of
watershed development and to predict the severity of development impacts on the health of the network of
streams within a watershed. The extent of IC in a watershed is closely linked to specific LULC cover types
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usually associated with urban growth. It is one of the most important factors influencing water quality in
urban areas. For example, an increase in the amount of impervious surface typically increases stormwater
runoff, which causes streambank and streambed erosion that degrades water quality and habitat.
The relationship between watershed IC and stream quality is characterized in the Impervious Cover Model
(ICM) (Schueler, 2005). When the imperviousness of a watershed exceeds 10%, increased nonpoint source
pollutant loads appear from urban runoff, stream temperatures elevate due to reduced canopy cover, and
stream scour and channel instability increase, thus reducing the quality of stream habitat and biodiversity.
Section 3.10.4 estimated the percent of IC (area with 1% or more of imperviousness) based on the 2016
NLCD within the D’Olive Watershed to be approximately 50% (see Figure 3.26). This level of
imperviousness would place the D’Olive Watershed within the Non-Supporting Stream category contained
in the ICM (see Figure 3.17).
As defined by the ICM, “non-supporting streams range between 25 and 60% IC. The streams no longer
support their designated uses as defined by hydrology, channel stability, habitat, water quality and
biological indicators.” The D’Olive Watershed is at the upper range of the non-supporting category (40 to
60% IC). Streams in the upper range may show stream restoration potential (Schueler, 2005). Primary
restoration goals for these streams should be to reduce pollutants, improve the stream corridor, or enhance
community amenities (Schueler, 2005).
The use of the ICM to classify urban watersheds allows reasonable restoration expectations to be developed
and to assess the effectiveness of restoration that is undertaken (Schueler, 2005). The ICM helps define
general thresholds where current water quality standards or biological conditions cannot be consistently
met during wet weather conditions. These predictions help set realistic objectives to protect stream quality
based on both current and projected future conditions.
Because of the highly altered state of the streams and their contiguous subwatersheds, it may not be possible
to restore the streams to their pre-development function and conditions. As such, the primary restoration
goals could be limited to reducing the introduction of pollutants to the streams, improving the stream
corridors, and addressing other aesthetic attributes of the streams. Although the ICM “Non-Supporting”
category is completely unrelated to the 303(d) list of impaired streams on which the D’Olive Watershed
Streams are presently included, the ICM category reflects the Watershed problems that led to the 303(d)
listing.
The 2010 WMP indicated it was very likely that a 100% build out condition of all developable lands within
the Watershed would take place within the 10-year period addressed by the plan. However, since 2010, the
developed area only increased from 47% to approximately 53% of the Watershed area (see Section 4.11).
Residential use (i.e., subdivision growth) represents the dominant land cover type within the developed
LULC category (as predicted by the 2010 WMP). Commercial developments represent a relatively minor
use of the developed acreage.
To date, a variety of subdivision types have been developed within the Watershed (see Figure 3.20). These
subdivisions have varied with respect to lot sizes and the minimum square footages of the residential
structures. Both lot size and dwelling size influence the relative imperviousness of an individual residential
lot and the subdivision.
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Figure 4-2: Relationship between Dwelling Units/Acre and Imperviousness. (Washburn et al., 2010).

Figure 4.2 shows that as the density (i.e., number of dwelling units per acre [du/acre] increases, the level
of imperviousness also increases. The relationship depicted indicates that when a density of about 10
du/acre is reached, the curve begins to plateau. This is because the amount of buildable land becomes
limiting and additional units on an acre of land are normally obtained by building up in apartment buildings
rather than out as individual structures.
If land use controls, development criteria, and design standards are not modified and strengthened, the
percent IC in the D’Olive Watershed will continue to increase. Figure 3.23 in Section 3.10.3.1 displays the
future use plan for the unincorporated portion of the Watershed. Much of the unincorporated portion of the
Watershed is projected to be used for residential purposes. At the time of this WMP update, the County had
just begun to work on a new plan that was not available for inclusion in this update.
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4.3 Flow Data
It is well documented that surface flow
regimes are influenced by urbanization,
channel modifications, and other types
of floodplain structures. The surface
water system within the Watershed
planning area is no exception.
Infrastructure such as roads, houses,
headwalls, and other developments
within the watershed function to
physically disrupt or impede surface
flow movements. Meanwhile, other
infrastructures such as stormwater
pipes and drainage ditches channelize
and redirect surface water flows. It is
understood that flashy hydrographs
with rapid rises and falls in discharge
and velocity are increasingly associated
with increased amounts of impervious
surfaces. Impervious cover is discussed
in more detail in Section 3.10.4.
Two USGS stations are also located
within the Watershed (Figure 4.3)
including USGS Station 02378780 on
D’Olive Creek just upstream of
Bayview Drive and USGS Station
02378790 on Tiawasee Creek at
Bayview Drive (USGS, 2020a; USGS,
2020b). Both stations have been
recording discharge data since 2017. A
summary of the USGS station flow
between January 2017 and October
Figure 4-3: USGS Flow Stations within the D'Olive Watershed.
2020 is presented in Table 4.4 and
Table 4.5. Figure 4.4 and Figure 4.5
illustrate the flashy hydrographs of the Watershed, likely attributed to increased development and
impervious surfaces within the Watershed.
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Table 4.4: Summary of discharge data from USGS Station 02378780 (D'Olive Creek Near Bridgehead, AL).

Jan

Min
(cfs)
*

2018
Average
(cfs)
*

Max
(cfs)
*

Min
(cfs)
7.7

Month

2019
Average
(cfs)
13.6

Max
(cfs)
30.2

Min
(cfs)
4.8

2020
Average
(cfs)
7.4

Max
(cfs)
19.5

Feb

*

*

*

6.7

9.0

16.6

5.3

11.9

44.1

Mar

*

*

*

5.5

10.0

50.6

6.1

7.3

9.79

Apr

*

*

*

4.9

7.6

19.1

4.3

6.0

16.9

May

*

*

*

5.0

9.0

71.7

3.4

5.1

14.8

Jun

6.4

9.1

44.6

4.9

8.7

27

4.4

10.5

84.5

Jul

6.0

9.5

31

4.9

16.9

197

5.7

12.9

41.3

Aug

5.8

9.5

19.8

6.6

11.2

59.8

6.2

10.9

48

Sep

7.7

24.0

171

5.3

7.0

12.2

6.3

12.5

72.3

Oct

7.7

9.6

23.5

4.7

10.0

61.2

3.9

8.4

49.6

Nov

8.1

11.7

31

5.9

7.4

12.7

*

*

*

Dec

8.2

18.0

103

5.6

9.1

42.2

*

*

*

* Available period of record for gage discharge data is 06/03/2018 – 10/25/2020.

Table 4.5: Summary of discharge data from USGS Station 02378790 (Tiawasee Creek Near Bridgehead, AL).

Jan

Min
(cfs)
*

2018
Average
(cfs)
*

Max
(cfs)
*

Month

Min
(cfs)
5.3

2019
Average
(cfs)
7.5

Max
(cfs)
23.5

Min
(cfs)
4.2

2020
Average
(cfs)
5.6

Max
(cfs)
17

Feb

*

*

*

5.1

6.1

12.4

4.1

6.8

27.3

Mar

*

*

*

4.9

6.7

27

3.9

4.6

8.98

Apr

*

*

*

4.3

6.6

16.1

3.0

4.2

11.9

May

*

*

*

3.6

6.3

58.2

2.6

3.4

11.9

Jun

2.9

4.3

24.3

3.5

7.3

39.8

2.4

7.1

73.6

Jul

3.0

5.1

19.1

3.3

10.4

163

2.8

10.9

51.9

Aug

3.1

6.4

35.7

3.7

6.9

50.9

3.5

5.1

13.6

Sep

4.3

16.7

160

3.6

4.1

6.47

3.4

6.9

36.6

Oct

4.1

5.3

16.7

3.5

8.3

52.2

4.0

5.9

33.8

Nov

5.6

8.3

28.6

3.8

5.1

9.16

*

*

*

Dec

6.1

13.6

86.5

4.0

7.0

38.9

*

*

*

* Available period of record for gage discharge data is 06/03/2018 – 10/25/2020.
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Figure 4-4: Hydrograph of USGS Station 02378780 (D'Olive Creek Near Bridgehead, AL).

Figure 4-5: Hydrograph of USGS Station 02378790 (Tiawasee Creek Near Bridgehead, AL).
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In 2016 the Mobile Bay National Estuary Program (MBNEP) deployed continuous monitoring data logging
sondes at selected sites in the Watershed along D’Olive and Tiawasee creeks. Data was collected from
October 2015 to March 2016, which was prior to the restoration projects in Joe’s Branch, Tiawasee Creek,
and D’Olive Creek that are now completed (Cook, 2017). The results of their investigation are discussed
below and presented in Table 4.6.
Streams within the D’Olive Watershed generally attain low flow conditions during July or August. Typical
of streams in this portion of Baldwin County that drain from the Coastal Lowlands, most of the discharge
during August, September, and October is attributed to groundwater discharge. However, tropical storms
and hurricanes can significantly increase surface runoff and flows in D’Olive Watershed streams.
In 2016, MBNEP deployed continuous stream water-quality monitoring data logging sondes at select sites
in the D’Olive and Tiawasee Creeks as shown in Figure 4.6. Each site monitors water temperature, specific
conductance, turbidity, dissolved oxygen, water and depth and are rated for discharge. Rating curves were
generated for each monitoring location. Steeper slopes along the rating curve correspond to rapid increases
in water stage increasing the risk of overtopping (Cook, 2017).
Table 4.6: Summary of discharge data from monitoring sites in the D’Olive Watershed. (Cook, 2017).
Discharge (cfs)

Stream Monitoring
Site

Maximum

Minimum

Average

Unnamed Tributary to D’Olive Creek near Wingate Circle in Lake Forest

9.6

3

4.5

D’Olive Creek at US Highway 90

106

1.7

34.8

D’Olive Creek at Bayview Drive

935

5.9

188

D’Olive Creek at North Main Street

2,660

54.2

478.7

Tiawasee Creek at Bayview Drive

48.1

2.4

25.1

Tiawasee Creek at Ridgewood Drive

47

1

18

Unnamed Tributary to Tiawasee Creek at Greenwood Drive

8.4

2.1

4.9

Joe’s Branch at North Main Street

49.6

5

26.6

USGS 02378780 D’Olive Creek near Bridgehead, AL

24

10.5

6

USGS 02378790 Tiawasee Creek near Bridgehead, AL

16.7

7.7

4.1
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Figure 4-6: Monitoring Sites in the D’Olive Watershed. (Cook, 2017).

Extreme storm events can produce excessive surface runoff, causing rapid rises in stream levels and high
velocities. Section 3.3.1.1 of the Watershed Characterization chapter details severe weather in the
Watershed. Many significant storms and rainfall events have occurred since 2010. No detailed field surveys
have been performed following these significant weather events to document specific issues directly caused
by those events. However, the effects of these significant weather events are consistent with the following
consequences of accelerated runoff reported in the literature (EPA, 2009):
•

Increased volume of runoff. With decreased area for infiltration and evapotranspiration due to
development, a greater amount of rainfall is converted to overland runoff which results in larger
stormwater discharges.

•

Increased peak flow of runoff. Increased impervious surface area and higher connectivity of
impervious surfaces and stormwater conveyance systems increase the flow rate of stormwater
discharges and the energy and velocity of discharges into the stream channel.

•

Increased duration of discharge. Detention systems result in greater flow volumes and velocities.
This may cause hydrographs to align making the cumulative peak flows higher. The prolonged
higher discharge velocities undermine the stability of the stream channel and induce erosion,
channel incision, and bank cutting.

•

Degraded baseflows. Some streams have lower baseflows. These lower baseflows are caused by
less groundwater recharge and reduce vegetation growth adapted to streams.

•

Increase pollutant loading. Impervious surfaces are a collection site for pollutants. When rainfall
occurs, the pollutants are mobilized and transported directly to stormwater conveyances and
receiving streams via the impervious surfaces.

•

Increased temperature of runoff. Impervious surfaces absorb and store heat and transfer it to
stormwater runoff. Higher runoff temperatures may have deleterious effects on receiving streams.
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Detention basins magnify this problem by trapping and discharging runoff that is heated by solar
radiation.

4.4 Sediment Transport and Sedimentation Conditions
A description of the current erosion rates, stream sediment loads, and areas of sedimentation characterizing
the D’Olive Watershed is provided below. This information is presented for D’Olive Bay, Lake Forest
Lake, and the Watershed streams in ascending order through the drainage basin. As will be noted from this
discussion, the type and scope of erosion, sediment transport, and sediment accumulations vary at each of
these general locations within the Watershed.
D’Olive Bay
The Mobile-Tensaw River system is reported to carry approximately 3.8 million tons of suspended sediment
into Mobile Bay each year (Brynes et al., 2013). The banks of the Blakeley River, which flows parallel to
D’Olive Bay, prograded into Mobile Bay at rates in the range of 45 to 60 ft/yr (Brynes et al., 2013). The
bedload materials transported by the Blakely River are deposited within the Upper Mobile Bay and
contribute to the ongoing delta building process. A portion of the Blakeley River sediment load is deposited
within D’Olive Bay.
Between 1967 and the 1980s, development of the Lake Forest Subdivision was responsible for the excessive
sediment accumulations that occurred within D’Olive Bay (Isphording, 1981). Sediment loads are still
excessively high. However, recent evidence indicates improved construction practices and regulatory
controls within the Watershed have significantly reduced the sediment load conveyed through Lake Forest
Lake and into D’Olive Bay since the 1980s (Integrated Science & Engineering, Inc., 2017), although
sediment loads are still excessively high.
Despite the reduced sediment discharges into D’Olive Bay, shoaling is still occurring in the Lake Forest
Yacht Club entrance channel near the southern end of the Bay. However, it is believed those sediments
primarily originate from the Blakeley River, with the deposition of those sediments in the vicinity of the
yacht club being representative of the natural deltaic processes at work in Upper Mobile Bay and are not
the direct result of conditions within the D’Olive Watershed. Recently, the City of Daphne dredged a small
vessel channel from the D’Olive Bay Boat Launch to supporting river depths.
Anecdotal evidence suggests that submerged aquatic vegetation within D’Olive Bay has increased
significantly since 2010.
Lake Forest Lake
Isphording (1984) estimated that between 1967 and 1982, approximately 48,000 tons of sediment per year
were deposited in Lake Forest Lake, with an additional 24,000 tons per year passing through the lake to be
deposited in D’Olive Bay and Mobile Bay. The study conducted in 2008 (Cook and Moss) reported a total
sediment load of approximately 9,350 tons per year being deposited into Lake Forest Lake. The recent
sediment loading study conducted by the Alabama Geological Survey (Cook, 2010) indicates that the total
sediment loads now being delivered to Lake Forest Lake are approximately 8,150 tons per year between six
sites defined in the study with 2,133 tons per year of that being suspended sediment. Thirty-two percent
(683 tons/yr) of the suspended sediment passes through the lake to D’Olive Bay with an additional 303 tons
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per year from Joe’s Branch (Cook, 2010). The sediment loads considered in the Isphording and Cook studies
represent the combined suspended and bedloads.
The great differences between the 1984, 2008 and 2010 sediment loading estimates for Lake Forest Lake
indicate that the load has dropped off significantly since the 1980s. The estimated normalized total annual
sediment load (4992 tons/mi²/yr) is approximately 78 times the geologic erosion rate (64 tons/mi²/yr) (Cook
and Moss, 2008).
Lake Forest Lake is sufficiently large to trap most of the bedload sediments delivered by D’Olive Creek
and Tiawasee Creek, thus preventing that portion of the sediment load from reaching D’Olive and Mobile
bays. However, the sediment loads are steadily reducing the sediment free volume of the lake and shortening
its usable life as a recreation resource. According to Dr. Bret Webb’s study in 2016, Lake Forest Lake has
lost approximately 45% of its original volume from the areas studied (Webb, 2016). The 1958 and 2016
lake volumes were estimated to be 356 acre-feet and 196.7 acre-feet, respectively (Webb, 2016). With the
sedimentation rates listed above, it was estimated to take approximately 80 years for the lake to completely
fill with sediment (Cook, 2010). Even with this knowledge as a result, it is not possible to forecast the future
timeframe within which the lake will become completely filled if actions are not taken to remove the
accumulated sediments and/or to reduce the amount of bedload materials delivered to the lake each year. A
sediment removal feasibility study (Integrated Science & Engineering, Inc., 2017) was prepared for Lake
Forest Lake evaluating three options for restoring volume to Lake Forest Lake. These options included 1)
removing sediment from the tributary arms via construction of forebay at various locations, 2) remove
sediment in open-water areas via hydraulic dredging, and 3) remove all sediment from the Lake.
The Lake Forest Lake Management Plan (Laws et al., 2020) evaluated various alternative structural and
non-structural plans to restore Lake Forest Lake and presented two final plans to restore the storage capacity
of the lake. Final Plan One involves increasing the existing dam height by 2 feet, thereby increasing the
normal pool elevation from 18.5 feet North American Vertical Datum of 1988 (NAVD88) to 20.5 feet
NAVD88. Additionally, flood control would be added at Bayview Bridge. Further, repairs to the existing
dam and sluice box guillotine gate valve would be conducted. This plan, in combination with other nonstructural measures, would bring the new lake total capacity to 526.12 acre-feet (Laws et al., 2020). Final
Plan Two would also increase the existing dam height by 2 feet, install flood control structures at Bayview
Bridge, and repair of the existing dam and sluice box guillotine gate valve would be conducted. The
difference in Plan Two is the elevation of the main flood flow channel and backwater channels being two
feet higher than those in Plan One. This Plan, in combination with other non-structural measures, would
bring the new lake total capacity to 469.30 acre-feet (Laws et al., 2020).
Sediment discharge in the D’Olive Watershed is high because of: (1) the extensive dissection (i.e., deeply
eroded stream valleys with relatively steep slopes and numerous tributary segments) that characterizes the
Watershed, (2) the inherent instability of most of the exposed sediments, (3) steep stream slopes, and (4)
lack of natural grade control. Slopes within the D’Olive Watershed, especially in the lower reaches of the
drainage, are unusually steep for a location near the Gulf Coast. Sheet wash in unprotected areas, especially
on slopes, rapidly removes soil cover, further exacerbating soil losses. As slope steepness increases, there
is a corresponding rise in the velocity of surface runoff and increased erosion. Five of the eight monitoring
sites within the D’Olive Creek Watershed had measurable suspended and bed sediment loads (DC1, DC3,
DCB, TC7, and TC8). Only suspended sediment could be measured at the other three sites due to flow and
channel conditions (DGA, TC9, and JB0) (Cook, 2017).
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Sediment loads in streams are composed of relatively small particles suspended in the water column
(suspended solids) and larger particles that move on or periodically near the stream bed (bedload). Bedload
sediment is composed of particles too large or dense to be carried in suspension by stream flow. These
particles roll, tumble, or are temporarily suspended as they move downstream. Traditionally, bedload
sediment has been difficult to quantify due to deficiencies in monitoring methodology or inaccuracies of
estimating volumes of sediment being transported along the streambed. This is particularly true in streams
that flow at high velocity or in streams with excessive sediment loads
Sediments originate from erosion of the land surface within the watershed and from erosion of channel
streambeds (i.e., through channel incision, head-cutting, and meandering) and the mass-wasting of the
flanking streambanks. The relative contribution of sediments from overland erosion and channel erosion
within the D’Olive Watershed is not quantified at this time. However, intuitively it is believed channel
erosion presently provides significant quantities of sediment given the numerous locations at which channel
incision, head-cutting, and mass-wasting have been observed to occur throughout the Watershed.
Conversely, improved construction practices and regulatory monitoring appear to have been effective in
reducing sediments transported from construction sites. The lack of post construction BMPs such as channel
protection volume and downstream analysis exacerbate development-imposed injuries.
Suspended and bedload sediments were measured from 2006 to 2008 and were plotted to form regression
curves. Additional data collected in 2015 and 2016, prior to the initiation of restoration projects, were added
to the previous regression curves to determine changes (if any) (Cook, 2017). Five of the eight D’Olive
Watershed monitoring sites (shown in Table 4.7) had measurable suspended sediment and bed sediment
loads (DC1, DC3, DCB, TC7, and TC8). Only suspended sediment could be measured at the other three
sites due to flow and channel conditions (DGA, TC9, JB0) (Cook, 2017).
Table 4.7: Monitoring Sites for Cook and Moss (2008)
Stream Monitoring Sites

Site No.

D’Olive Creek at US Highway 90
Unnamed Tributary to D’Olive Creek near Wingate Circle in Lake Forest
D’Olive Creek at Bayview Drive
D’Olive Creek at North Main Street
Tiawasee Creek at Bayview Drive
Tiawasee Creek at Ridgewood Drive
Tiawasee Creek at Greenwood Drive
Joe’s Branch at North Main Street

DC3
DC1
DCB
DCA
TC7
TC8
TC9
JB0

Total suspended sediment (TSS) updated regression curves showed little to no change for sites TC9, TC8,
and DC3 regardless of discharge rates (Figure 4.7).
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Figure 4-7: Regressions for discharge and TSS for 2006-2008 (blue points and line) and 2015-2016 (red points
and line) showing little or no change for sites TC9 (top), TC8, and DC3 (bottom).

Site TC7 showed little change in the regression curve up to 20 cfs, and above 20 cfs, the TSS increased
from five times at 30 cfs to an order of magnitude increase at 50 cfs (Figure 4.8). Site DC1 indicated no
change in TSS up to 6 cfs, and above 6 cfs there was an increase of about four times at 8 cfs and 7.5 times
at 200 cfs. Site JB0 showed that TSS decreased by 80% at 8 cfs, 40% at 40 cfs, and no change at discharges
greater than 70 cfs (Cook, 2017).

Mobile Bay National Estuary Program | D’Olive Watershed Management Plan Update | 88

Figure 4-8: Regressions for discharge and TSS for 2006-2008 (blue points and line) and 2015-2016 (red points
and line) showing change for sites TC7 (top), DC1, and JBO (bottom).

Bed sediment was measured three to six times for low, moderate, and high flows and the resulting volumes
were plotted on the previous regression curves to determine changes (if any). Low flow conditions resulted
in little or no change in bed sediment transport rates. For site DC1, moderate and high flows resulted in a
sediment transport rate twice the 2006-2008 rates. This increase indicates that erosion is occurring in the
watershed upstream, and restoration projects are scheduled. A channel stabilization project constructed
upstream of the DC3 site after the 2006-2008 assessment period resulted in continually decreasing sediment
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transport with increasing flows up to 3% of the 2006-2008 flow rates. For site TC7, 2015-2016 assessments
showed a decrease in sediment transport rates of 44%. Site TC8 has experienced the largest increase in
sediment transport rates due to severe channel and bank erosion upstream from this site (Cook, 2017). The
high sediment transport rates in the D’Olive Watershed are expected to continue through the 10-year period
addressed by this WMP (i.e., ends in 2030). The projected increases in IC could contribute to an overall
increase in the sediment transport rates as more of the Watershed is converted to urban land uses, stormwater
runoff volumes and rates will increase, baseflows will decrease, and additional channel erosion will be
induced.

4.5 Assessment of Watershed Streams
A two-week field reconnaissance survey was performed in late March 2020 along the streams of the D’Olive
Watershed during the development of this WMP to assess stream conditions. Due to funding limitations, a
comprehensive stream assessment was not conducted. Mrs. Ashley Campbell, then with the City of Daphne,
prioritized the stream assessment to areas likely impaired but not previously identified. Figure 4.10
illustrates the stream segments prioritized in the stream assessment as well as areas where active erosion or
severe erosion were noted by Mrs. Campbell. The investigation yielded areas of active erosion, sanitary
sewer issues, multiple headcuts along the creeks, bank erosion, breaches, slope failures, and other issues as
shown in Figure 4.10.
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Figure 4-9: Watershed Streams Evaluated During Field Reconnaissance
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Figure 4-10: Field reconnaissance survey observations.
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Observations near Tiawasee Creek and the unnamed tributaries to Tiawasee Creek include:
•
•
•
•
•

A severe headcut near Avon Circle, which has a 50-ft wide headcut where the toe is eroding, and
trees are falling.
A headcut near Montclair where erosion has greatly accelerated following Tropical Storm Cristobal
in June 2020.
Sewer smell and severe headcut near the Lake Forest Tennis Court. A power pole is within six feet
of the headcut. There were no obvious broken facilities or leakage, but there is a strong sewer smell
in the area.
Stormwater management feature failures.
A headcut near Green Bay that is near a sewer pipe that will likely be affected in the near future by
the headcut (Figure 4.11).

Figure 4-11: Exposed sewer pipe near Green Bay headcut.

Observations near D’Olive Creek and the unnamed tributary to D’Olive Creek include:
•

Multiple headcuts and active erosion and channel incision on reach D9 near Pine Run where DD1
joins D’Olive Creek (Figure 4.12).
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Figure 4-12: Headcut and channel incision on D’Olive Creek at reach D9 near Pine Run.

Observations near D’Olive Bay include:
•

Slope failures, eroding slopes, collapsed parking areas (Figure 4-13).

Figure 4-13: Slope failures observed near D'Olive Bay
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In general, the streams in the watershed are being affected by multiple breaches or cuts along the banks
allowing for increased erosion and sedimentation. These headcuts provide multiple opportunities for
restoration projects throughout the Watershed.

4.6 Wetlands
The Mobile Bay National Estuary Program (MBNEP) has contracted with Wetland Resources
Environmental Consulting to conduct functional assessment of wetlands using Wetland Rapid Assessment
Procedure (WRAP) and floristic assessments within those same wetlands using a Floristic Quality Index
(FQI) (Wetland Resources, 2017). Assessments were conducted within 11 areas (shown in Figure 4.14)
pre-selected by the MBNEP Science Advisory Committee (with input from Daphne and Wetland
Resources) that occur in the D’Olive Watershed. Assessment areas are up to 165 feet in length along
selected stream corridor segments and extend laterally to the approximate wetland/upland boundary where
feasible (Wetland Resources, 2017). WRAP includes six variables assessed and scored independently of
each other with 3 being the best a system can function and 0 being severely impacted. The variables include:
•
•
•
•
•
•

Wildlife Utilization
Wetland Overstory/Shrub Canopy
Wetland Vegetation Groundcover
Adjacent Upland Support/Wetland Buffer
Field Indicators of Wetland Hydrology
Water Quality Input and Treatment Systems

Figure 4-14: WRAP Sites (Wetland Resources, 2017).
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The overall score is then converted to a percentage to express the quality of the wetland (Wetland Resources,
2017). Table 4.8 identifies the WRAP scoring system and Table 4.9 shows the scores for each site over the
2015-2017 monitoring period. Many of these sites scored low due to the lack of an overstory riparian
corridor.
Table 4.8: Wetland evaluation methodology (0=low quality, 100=high quality)
Score
(%)
0-50
51-75
76-100

Wetland Quality
Low Quality
Medium Quality
High Quality

Table 4.9: WRAP Scores.
Assessment Plot
YB-Yancy Branch
GA-Gator Alley
TC-Tiawasee Creek
TC7-Tiawasee Creek at Lake Forest
DCB-D’Olive Creek at Lake Forest
JB0N-Joe’s Branch at I-10 interchange
J4-1-Joe’s Branch east of Town Center Avenue
JA-UT to Joe’s Branch north of Town Center Ave.
JB-UT to Joe’s Branch northeast of Town Center Ave.
D4-D6(1)-D’Olive Creek restoration btwn I-10 & US 90

2015
86.81
47.64
74.72
52.5
46.53
56.6
77.5
44.44
-

2016
47.64
60.83
52.5
46.53
56.6
71.94
44.44
39.17
41.67

2017
47.64
63.61
52.5
46.53
56.6
71.94
44.44
41.94
52.78

D4-D6(2)-D’Olive Creek undisturbed btwn I-10 & US 90

-

79.17

76.39

DA3-UT to D’Olive Creek east of CR 13

-

65.83

60.28

4.7 Surface Water Quality Data
Water quality and biological data are limited for the D’Olive Watershed and include data from recent studies
performed by Cook and Moss (2008) and Cook (2017) as well as data from EPA’s STORage and RETrieval
(STORET) and the National Water Quality Monitoring Council (NWQMC) Water Quality Data Portal
(available at http://www.waterqualitydata.us/). Water quality parameters of interest for the Watershed
include standard physiochemical, geochemical, and trophic parameters, as well as pathogens and
contaminant constituents. A brief description of these parameters is provided below, and the abovementioned water quality data is summarized in Sections 4.7.1.1 through 4.7.1.4.
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Water Quality Data
Physiochemical and Geochemical Parameters
Physical and geochemical parameters include dissolved oxygen (DO), pH, temperature, salinity,
conductivity, turbidity, suspended and dissolved solids, and chlorophyll a. This report discusses chlorophyll
a as a trophic parameter which will be discussed in its respective section. Physical and geochemical
parameters are generally regarded as classic water quality parameters, and they are measures of the physical,
geological, and chemical properties of the water. They are easily measured, often complementary or
correlated, and are widely recognized as environmental indicators with established thresholds and
standards. As a result, physical and geochemical parameters are commonly evaluated and reported. DO,
pH, and water temperature play significant roles in aquatic ecosystems. A suitable level of DO is necessary
for the survival of organisms present in the water, and extremes or swift changes in pH and temperature can
compromise the health of ecosystems. Together, water temperature and salinity influence the absorption
and retention of oxygen in the water. Conductivity (i.e., specific conductance) is a measure of the water’s
ability to conduct electricity, and it has a linear relationship to the concentration of total dissolved solids
(TDS) in the water. Total suspended solids (TSS) are often associated with sediment transport and can
strongly influence water clarity, which is measured via turbidity. Organic parameters originate from
decaying material, bacterial growth, metabolic activities, and synthetic sources such as detergents and
fertilizers. It is reflective of the organic pollution of the water. Water hardness comes from dissolved
minerals and is often measured as the concentration of calcium and magnesium in the water, but iron and
manganese can also contribute. A higher measure of hardness usually results in a lower measure of toxicity
from other metals.
Trophic Parameters
Trophic parameters are the drivers of primary production. The key trophic parameters in aquatic ecosystems
are nitrogen, phosphorus, and chlorophyll a. The form (dissolved or particulate; organic or inorganic) and
concentration of these nutrients is highly influential on their role in primary production. Nutrient parameters
investigated in this study include nitrogen, inorganic nitrogen (nitrate and nitrite), Kjeldahl nitrogen, and
phosphorus. Nutrients are necessary to nourish and sustain an ecosystem, but excessive enrichment from
the nutrients noted above has negative implications for water quality. An excess of nutrients may originate
from sources such as wastewater treatment facilities or runoff from urban areas and farmland. High
concentrations of nitrogen and phosphorus can result in increased biological activity and blooms of
phytoplankton, bacteria, or algae. These blooms often lead to odors, toxins, and decreased DO in the
waterbody. Chlorophyll a is a pigment found in algal cells, and it is reflective of algal productivity;
therefore, it is an indicator of over-enrichment or eutrophication of the water.
These data, which are summarized below, provide another source of information from which the effects of
accelerated stormwater runoff, unstable channel morphology, high sediment loads, and sedimentation can
be interpreted.
Pathogens
The presence of pathogens in waterbodies is a primary public health concern, particularly in waterbodies
used for whole-body contact recreation and fishing. The primary sources of pathogens in our waterbodies
are attributed to SSOs, failing septic tanks, illicit discharges, and pet and wildlife waste.
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Contaminant Constituents
Contaminants are chemical constituents found in the water, which may be toxic to aquatic organisms and
humans. Common contaminants include the heavy metals aluminum, cadmium, chromium, copper, lead,
mercury, nickel, silver, thallium, and zinc. These contaminants often originate from urban runoff, excessive
erosion, and atmospheric deposition and may be natural or anthropogenic.
Water Quality from Previous Studies
Following is a summary of the results of the water quality samples analyzed by Cook and Moss between
October 2007 and August 2008 and by Cook between November 2015 and March 2016. The following
conclusions were reached:
•

The maximum temperature standard of 90ºF (32.2ºC) established by ADEM was not exceeded in
any stream sampled.

•

No significant issues were observed with specific conductance values. Although, higher
conductivity levels have been observed in Joe’s Branch and are attributed to backwater flushing of
the water system near the Zaxby’s water tower.

•

pH levels were normal.

•

Dissolved oxygen (DO) levels were well above the 5 mg/L ADEM minimum standard for F&W at
all stations sampled, except one, with levels generally being 95% of atmospheric saturation. The
only location that experienced lower DO levels was the sampling station on D’Olive Creek
downstream of the Lake Forest Dam and the confluence of Joe’s Branch, but immediately upstream
of the point where D’Olive Creek flows into D’Olive Bay.

•

Biochemical Oxygen Demand (BOD) levels were general below 5 mg/l and reflected no problems.

•

Turbidity values can be utilized to estimate long-term trends of total suspended solids (TSS).
Turbidity levels measured by Cook (2017) are presented in Table 4.10.
Table 4.10: Turbidity measured in monitored streams in the D’Olive Watershed. (from Cook, 2017).
GSA Stream Monitoring Site 1
Unnamed Tributary to D’Olive Creek near
Wingate Circle in Lake Forest
D’Olive Creek at U.S. Hwy. 90 crossing
D’Olive Creek at Bayview Drive
D’Olive Creek at North Main Street
Tiawasee Creek at Bayview Drive
Tiawasee Creek at Ridgewood Drive
Unnamed Tributary to Tiawasee Creek at
Greenwood Drive

Turbidity (NTU) 2
Maximum

Minimum

Average

264

2

95

540
900
680
210
250

12
6
7
3
7

214
272
122
115
128

183

6

48
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GSA Stream Monitoring Site
Joe’s Branch at North Main Street
1
2

Turbidity (NTU) 2

1

Maximum

Minimum

Average

260

40

153

Stream monitoring sites used in Alabama Geological Survey Study.
Nephelometric Turbidity Unit

•

The EPA maximum contaminant level for nitrate in drinking water is 10 mg/L. Concentrations of
nitrate in streams without significant nonpoint sources of pollution generally vary from 0.1 mg/L to
0.5 mg/L, although concentrations exceeding 0.5mg/L can cause excessive algal growth. Thirtythree percent of the nitrate samples collected at Tiawasee Creek for Subwatershed 7 were equal to
or exceeded 0.5 mg/L. The highest nitrate loads were transported by Tiawasee Creek and the lowest
loads by Joe’s Branch. Estimates from 20 streams throughout Alabama indicate that nitrate loads
for selected sites in the D’Olive Creek Watershed are comparable to nitrate loads for watersheds
with similar types of land-use impacts. Ten percent of the nitrate samples collected downstream of
Lake Forest along D’Olive Creek were equal to or exceeded 0.5 mg/L.

•

ADEM established a reference for phosphorus for level IV ecoregion 65f (including the Fish River
Watershed) of 0.04 mg/L. Twenty-five percent of the samples upstream of Lake Forest in D’Olive
Creek were above the ADEM criterion. Eighty-eight percent of the samples downstream of Lake
Forest in D’Olive Creek were above the ADEM criterion. Joe’s Branch and D’Olive Creek
transported the largest loads of phosphorus per unit watershed area. Estimates from 16 streams
throughout Alabama indicate that phosphorus loads for selected sites in D’Olive and Tiawasee creek
are smaller than loads from streams with treated wastewater but larger than streams dominated by
forests.

•

Analyses of bacteria levels can be used to assess the quality of water and to indicate the presence of
human and animal waste in surface and ground water. The limit for fecal coliform bacteria,
established for surface waters classified as F&W is 2,000 colonies per 100 milliliter sample for
single samples. Between 25% and 50% of all samples exceeded the standard in all three drainages
within the D’Olive Watershed.

•

Twelve metallic elements from the aquatic life criteria list were analyzed. No significant concerns
were detected.

•

Typical Total Organic Carbon (TOC) values for natural waters vary from 1 to 10 mg/L. The average
TOC ranged between 2.7 and 5.1 mg/l depending upon the sampling site considered.
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Other Water Quality Data
Seven water quality monitoring stations from
STORET and NWQMC are within the Watershed
(Figure 4.15). Parameters of interest for these stations
are summarized below.
Water Temperature
Temperature is a physical parameter that refers to how
cold or warm the water feature is commonly measured
in units of degrees Fahrenheit (°F) or Celsius (°C).
Monitoring water temperature is essential because as
the water warms, DO levels decrease. Additionally,
growth rates of aquatic plants and animals directly
relate to increases in water temperature (i.e., warmer
water can facilitate excessive algae growth and
increased turbidity). Common phenomena that can
influence water temperature include groundwater
inflow, streamside or shoreline vegetation (canopy
covering or lack of it), and water depth. Between 2011
and 2019, no water temperature values exceeded
ADEM’s water quality threshold (>90°F) for water use
classification F&W in the 222 samples collected.
Dissolved Oxygen
DO is the amount of oxygen present in water. DO in
waterbodies is needed for a variety of processes, but
Figure 4-15: STORETs/NWQMC Water Quality
most importantly for aquatic animals to respire. As
Monitoring Stations within the D'Olive Watershed
such, DO is considered an essential measure of water
quality, as it is a direct indicator of a waterbody’s
ability to support aquatic life. Waterbodies receive oxygen from the atmosphere and aquatic plants (EPA,
2016). Waterbodies that feature low levels of oxygen are considered hypoxic ( or anoxic when no oxygen
exists). Hypoxia and anoxia can occur when excess organic materials, such as large algal blooms, are
decomposed by microorganisms. During this decomposition process, DO in the water is consumed,
resulting in reduced oxygen levels.
ADEM Admin. Code R. 335-6-10 provides the regulatory criteria for DO for water use classifications.
According to ADEM regulations, in coastal (i.e., D’Olive Bay) and non-coastal waters, DO concentrations
for F&W shall not be less than 5.0 mg/L. Data collected between 2011 and 2019 reveal that D’Olive Bay,
D’Olive Creek at North Main Street, and Joe’s Branch near I-10 reported DO concentrations below
ADEM’s water quality threshold (< 5.0 mg/L). Fifty-seven of 222 samples did not meet ADEM’s water
quality threshold for DO, including five from D’Olive Bay, 46 from D’Olive Creek at North Main Street,
and six from Joe’s Branch near I-10.
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Hardness
Water hardness is the presence of ions which result from minerals such as calcium, iron, magnesium, and
manganese dissolving in the water. Hardness is commonly reported as an equivalent concentration of
calcium carbonate (CaCO3) ranging from soft (1 - 60 mg/L CaCO3) to very hard (> 180 mg/L CaCO3)
(USGS, 2020c).
Hardness is not a human health concern, and there are no State or federal primary or secondary drinking
water standards. However, hardness can be a nuisance causing mineral buildup in plumbing, fixtures, and
water heaters and poor performance of soaps and detergents. Therefore, large amounts of hardness are
undesirable, mostly for economic or aesthetic reasons. Water hardness, however, does have essential
impacts on fish and other aquatic life in terms of the effect the presence these ions have on other more toxic
metals such as lead, cadmium, chromium, and zinc. Generally, the harder the water, the lower the toxicity
of other metals to aquatic life. In hard water, some of the metal ions form insoluble precipitates and drop
out of solution and are not available to be taken in by the organism. Two of the seven water quality
monitoring stations, D’Olive Bay and D’Olive Creek at North Main Street have reported hardness. Average
hardness at D’Olive Bay was 86.9 mg/L and average hardness at D’Olive Creek at North Main Street was
35.2 mg/L.
pH
pH is a measure of how acidic or basic water is. pH ranges from 0 to 14 standard units (SU), with 7 being
neutral. pH values less than 7 are considered acidic, while pH values greater than 7 are considered basic
(alkaline). The pH of water determines the solubility (the amount that can be dissolved in the water) and
the biological availability (the amount that can be utilized by aquatic life) of chemical constituents such as
nutrients
(phosphorus,
nitrogen, etc.) and metals
(lead, copper, cadmium,
etc.). In the case of metals,
the degree to which they
are soluble determines
their toxicity. Metals tend
to be more toxic at lower
pH because they are more
soluble. Figure 4.16 from
Fondriest Environmental,
Inc. (2013) provides a
comparison chart of the
optimum pH levels for
various organisms and
Figure 4-16: Range of optimum pH levels for fish and other organisms. (Fondriest
environments. Outside of
Environmental, Inc., 2013)
the optimum pH ranges,
organisms become stressed. The pH of water is affected by numerous factors including but not limited to
(1) precipitation (acid rain) which develops from fossil fuel combustion (automobiles), (2) runoff from
surrounding environments (agricultural runoff, wastewater discharge, or industrial runoff), and (3) natural
detritus (pine or fir needles) (Fondriest Environmental, Inc., 2013).
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ADEM Admin. Code R. 335-6-10 provides the regulatory criteria for pH for water use classifications.
According to ADEM regulations, in coastal (i.e., D’Olive Bay) and non-coastal waters, for F&W, sewage,
industrial waste, and other wastes shall not cause pH to deviate more than one unit from normal or natural
pH, nor be less than 6.0 nor greater than 8.5 (less than 6.5 nor greater than 8.5 for coastal waters). The
highest pH values were reported in D’Olive Bay. Between 2011 and 2019, only twelve of the 220 reported
values were not within ADEM’s water quality threshold (6.0 to 8.5 SU in noncoastal and 6.5 to 8.5 in
coastal waters). Eleven of these were reported in D’Olive Bay between 2011 and 2014 and one was reported
in D’Olive Creek at U.S. Hwy. 90 in 2016.
Salinity
Salinity is the measure of salt dissolved in a body of
water and is an essential factor in determining many
aspects of chemical and biological processes within
it. Additionally, salinity determines other physical
characteristics like density and heat capacity. Figure
4.17 from Fondriest Environmental, Inc. (2014)
provides a comparison chart of approximate salinity
values for water types. The generally accepted
salinity of brackish water is 0.5 to 17 parts per
thousand (ppt). Between 2011 and 2015, average
salinity within D’Olive Bay was 2.52 ppt and average
salinity within D’Olive Creek at North Main Street
was 1.76.

Figure 4-17: Range of salinity values (Fondriest
Environmental, Inc., 2013)

Total Dissolved Solids
The minerals, salts, metals, cations, or anions which are dissolved in water and cannot be captured by a
filter are known as dissolved solids. The sum measure of all inorganic and organic substances present in the
water is regarded as total dissolved solids (TDS). The presence of TDS is not inherently a health hazard,
and the EPA regards them as a secondary standard, or a voluntary guideline, with many considering TDS
standards to be aesthetic. TDS can originate from natural sources such as mineral springs, carbonate and
salt deposits, or saltwater intrusion. However, anthropogenic sources such as sewage discharge, urban runoff, and industrial discharge contribute to elevated levels of TDS. When found at high concentrations, they
produce hard water, increase water temperatures, and may be indicative of poor water quality via the
presence of iron, manganese, sulfate, bromide, or arsenic.
Between 2011 and 2019, average TDS within the D’Olive watershed was 1,201.5 mg/L, with the highest
average TDS recorded at the D’Olive Creek at North Main Street (2,720.7 mg/L) and D’Olive Bay (2,463.7
mg/L). Average TDS reported at the remaining water quality stations were all less than 75 mg/L. The EPA’s
secondary standard for drinking water guidelines set a threshold of 500 mg/L for TDS in drinking water;
however, none of the surface waters in the Watershed are used for drinking water.
Total Suspended Solids
Suspended particles that are not dissolved (insoluble) in water and can be captured using a filter are known
as total suspended solids (TSS). Such particles commonly include silt, organic matter, and waste material.

Mobile Bay National Estuary Program | D’Olive Watershed Management Plan Update | 102

TSS may originate through natural processes such as bottom disturbance by aquatic organisms or the death
and decay of plants and animals. Anthropogenic sources of TSS include erosion, urban runoff, and
wastewater discharge. High concentrations of TSS results in increased turbidity and its associated
environmental impacts. Water temperatures are observed to increase, and ecological productivity and
habitat quality suffer because of reduced light penetration. High levels of TSS are also associated with a
higher occurrence of disease-causing microorganisms and related water quality issues.
Between 2011 and 2019, average TSS within the D’Olive watershed was 11.1 mg/L, with the highest
average TSS recorded at the D’Olive Bay (23.6 mg/L), followed by D’Olive Creek near Kentwood Circle
(11.2 mg/L). Average TSS reported at the remaining water quality stations were all less than 10 mg/L. At
present, there are no water use classifications, thresholds, or guidelines addressing TSS.
Turbidity
Turbidity is a measure of water clarity. It is an optical characteristic that is indicative of water quality. The
presence of sediment, chemical compounds, dissolved matter, and microscopic organisms makes the water
appear cloudy or opaque. The more material and particles present in the water, the less light is scattered,
and the higher the turbidity. A high concentration of particulate matter can negatively impact ecological
productivity and habitat quality by inhibiting light penetration, which is particularly concerning to
submerged aquatic vegetation, and serving as a vector for pathogen and pollutant attachment.
ADEM Admin. Code R. 335-6-10 provides the regulatory criteria for turbidity for water use classifications.
According to ADEM regulations, there shall be no turbidity of other than natural origin that will cause
substantial visible contrast with the natural appearance of waters or interfere with any beneficial uses which
they serve. Furthermore, in no case shall turbidity exceed 50 nephelometric units (NTU) above background.
The background will be interpreted as the natural condition of the receiving waters without the influence of
man-made or man-induced causes. Turbidity levels caused by natural runoff will be included in establishing
background levels.
Between 2011 and 2019, six of the 114 reported turbidity values exceeded the ADEM water quality criteria
for turbidity, including two reported values at D’Olive Bay, two reported values at D’Olive Creek at U.S.
Hwy. 90, one reported value at Tiawasee Creek at Bayview Drive, and one reported value at D’Olive Creek
near Kentwood Circle. Average turbidity of all reported values between 2011 and 2019 was 17.45 NTU.
Nitrogen
Total Nitrogen (TN) is a water quality parameter which in high concentrations is conducive to excessive
algal growth, oxygen depletion, and overall poor water quality. TN is a measure of both inorganic and
organic nitrogen. Inorganic nitrogen includes nitrites, nitrates, and ammonia, which enter waterbodies
through erosion and residential or agricultural runoff. Organic nitrogen originates from the decomposition
of organisms or from runoff or discharge, which contains sewage or manure.
MBNEP (2008) guidance specifies that TN concentrations below 0.4 mg/L are regarded as “good,” between
0.4 and 0.9 mg/L are “fair,” and exceeding 0.9 mg/L represent “poor” water quality. This agrees with
findings from EPA (2000b), which provide that the 25th percentile value for TN in Ecoregion XII (75Southern Coastal Plain) to be 0.9 mg/L.

Mobile Bay National Estuary Program | D’Olive Watershed Management Plan Update | 103

Total nitrogen was calculated from available STORET water quality data. Generally, TN data for all
waterbodies in the Watershed was limited (i.e., less than 30 samples per waterbody). Between 2011 and
2019, average calculated TN from the Watershed was 0.61 mg/L, which ranks as “fair” water quality.
Average calculated TN at D’Olive Bay was 0.9 mg/L, which ranks as “fair” water quality. Average
calculated TN at Tiawasee Creek at Bayview was 0.64 mg/L, which ranks as “fair” water quality. Average
calculated TN was less than between 0.4 and 0.9 mg/L, which ranks as “fair” water quality, at D’Olive
Creek near Bayview Drive, D’Olive Creek at U.S. Hwy. 90, and D’Olive Creek at N Main Street. Average
calculated TN at Joe’s Branch near I-10, and D’Olive Creek near Kentwood Circle was 0.38 mg/L, which
ranks as “good” water quality.
Phosphorous
Phosphorus is usually present in waterbodies in small concentrations and is known as a limiting nutrient.
However, a modest pulse of phosphorus can significantly affect the waterbody via accelerated plant growth,
algal blooms, low DO, and associated impacts. Total Phosphorus (TP) is a measurement of phosphorus that
includes both the organic and inorganic forms present in the waterbody. Natural and anthropogenic sources
such as erosion of sediment and rock, animal waste, septic systems, and urban and agricultural runoff
introduce TP to the waterbody.
MBNEP (2008) guidance specifies that TP concentrations below 0.02 mg/L are regarded as “good,”
between 0.02 and 0.04 mg/L are “fair,” and exceeding 0.04 mg/L represent “poor” water quality. This agrees
with findings from EPA (2000b), which provide that the 25th percentile value for TP in Ecoregion XII (75Southern Coastal Plain) to be 0.04 mg/L.
Between 2011 and 2019, average reported TP from the Watershed was 0.03 mg/L, which ranks as “fair”
water quality. Average reported TP at D’Olive Bay was 0.08 mg/L, which ranks as “poor” water quality.
Average reported TP at Tiawasee Creek at Bayview was 0.021 mg/L, which ranks as “fair” water quality.
Average reported TP was less than 0.02 mg/L, which ranks as “good” water quality, at D’Olive Creek near
Bayview Drive, D’Olive Creek at U.S. Hwy. 90, Joe’s Branch near I-10, and D’Olive Creek near Kentwood
Circle.
Chlorophyll a
Chlorophyll a is a pigment contained in algae cells and is a measure of planktonic algal biomass in surface
waterbodies. Dissolved nutrients, primarily nitrogen and phosphorous compounds in the water column,
drive algal productivity and result in increased algal productivity of both planktonic and attached algae
(periphyton), resulting in both water quality issues and interference with some biological habitats. This
process is known as eutrophication, which means “excess feeding.” In addition to habitat impairments,
excessive algal production is known to result in organic enrichment, causing low DO concentrations, thus
causing water quality impairments. Interference with habitats includes both the direct physical smothering
of estuarine nursery habitats by attached algal growths, as well as reducing light penetration in the water
column (by planktonic forms), which significantly impacts seagrasses. When the excessive algal growth
starts to die, it also consumes oxygen in the water column, depleting the available oxygen, and sometimes
leading to fish kills.
The National Coastal Assessment Alabama 2000-2004 (ADEM, 2006) provides criteria for good, fair and
poor conditions for chlorophyll a concentrations, with less than 5.0 µg/L as “good,” 5.0 through 20 µg/L as
“fair,” and greater than 20.0 µg/L as “poor.” Generally, Chlorophyll data for all waterbodies in the
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Watershed was limited (i.e., less than 30 samples per waterbody). Between 2011 and 2019, average reported
chlorophyll a from the Watershed was 2.3 µg/L, which ranks as “good” water quality. Average reported
chlorophyll a at D’Olive Bay was 3.3 µg/L, which ranks as “good” water quality. Average reported
chlorophyll a at Tiawasee Creek at Bayview was 1.9 µg/L, which ranks as “good” water quality. Average
reported chlorophyll a was less than 1.6 µg/L, which ranks as “good” water quality, at D’Olive Creek at
U.S. Hwy. 90, D’Olive Creek at N Main Street and D’Olive Creek near Kentwood Circle. Note, no
chlorophyll a data was available for D’Olive Creek near Bayview Drive. Average reported chlorophyll a
was 2.4 µg/L at Joe’s Branch near I-10, which ranks as “good” water quality.
Enterococcus
Since the detection of the myriad potential human pathogens (protozoans, viruses, bacteria, etc.) is often
difficult in environmental samples, certain strains of bacteria, especially the coliform bacteria, Escherichia
coli, and coccoid bacteria, Enterococcus, are often used by environmental and health agencies as surrogates
and indicators of fecal pollution. Although considered better indicators of human pathogens than fecal
coliform, neither indicator is human-specific, and the measured values can be influenced by the presence
of bacteria originating from non-human, warm-blooded sources, primarily wildlife, pets, and livestock.
ADEM and the ADPH have adopted water quality standards for Enterococcus in coastal waters and
Escherichia coli in freshwaters based on both the geometric mean of a series of samples and a single sample
maximum.
ADEM Admin. Code R. 335-6-10 provides the regulatory criteria for Enterococcus for water use
classifications. According to ADEM regulations, Enterococcus concentrations for non-coastal F&W waters
shall not exceed a geometric mean of 126 colonies / 100mL or exceed a maximum of 235 colonies/100 mL
in any sample. In coastal waters (i.e., D’Olive Bay), Enterococcus concentrations shall not exceed 35
colonies/100 mL nor exceed a maximum of 104 colonies/100 mL in any sample. Approximately 105
samples were collected and analyzed for Enterococcus bacteria and/or Escherichia coli within the
Watershed between 2011 and in 2019. D’Olive Bay, D’Olive Creek at N Main Street, D’Olive Creek at
U.S. Hwy 90, D’Olive Creek near Kentwood Circle, Joe’s Branch near I-10, and Tiawasee Creek at
Bayview Drive have collectively reported 20 occurrences out of 105 samples where reported Enterococcus
concentrations exceed State water quality standards.
Sanitary Sewer Overflows (SSOs)
Sanitary sewer overflows (SSOs) are events where untreated sewage is discharged from the sewage
collection and conveyance system to the environment. SSOs can result from a variety of problems, including
pipeline blockages, breaks, cracks, or aging infrastructure. Reported causes of SSOs within the Watershed
include large rainfall volumes, lightning, main breakages and cracks, and blockages. Failing sewer
infrastructure can allow rainwater to infiltrate into the pipelines. Also, during heavy rainfall events, surface
and groundwater may seep into the sewage conveyance system. These additional volumes to the system
may exceed the carrying capacity of the conveyance system and cause overflows. SSOs are a danger to
human, fish, and wildlife health by releasing bacteria, viruses, other pathogens, and other oxygen
demanding materials to nearby surface waters.
According to the Mobile Baykeeper’s Sewage Spill Explorer, since 2016, 62 SSOs have been reported
within the Watershed as of July 2021 (Figure 4.18 and Table 4.11), including seven in 2021, eleven in
2020, nine in 2019, 20 in 2018, 12 in 2017, and three in 2016 (Mobile Baykeeper, 2021).
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Figure 4-18: Location and relative magnitude of SSOs in 2021 (light green), 2020 (pink), 2019 (blue), 2018
(orange), 2017 (dark green), and 2016 (red) (Mobile Baykeeper, 2021).

Mobile Bay National Estuary Program | D’Olive Watershed Management Plan Update | 106

Table 4.11: Reported sewage spills reaching waterbodies in the D’Olive Watershed (Mobile Baykeeper, 2021)

Sewage Spilled (Gallons)

Number of Reported Spills

Sewage Spilled (Gallons)

Number of Reported Spills

Sewage Spilled (Gallons)

Number of Reported Spills

Sewage Spilled (Gallons)

2021

Number of Reported Spills

2020

Sewage Spilled (Gallons)

2019

Number of Reported Spills

2018

Sewage Spilled (Gallons)

2017

Number of Reported Spills

2016

Blakeley River

-

-

-

-

1

7,500

-

-

-

-

-

-

D'Olive Creek

1

400

3

795,000

4

3,799

4

127,537

1

2,150

-

-

D'Olive Bay

-

-

-

-

-

-

1

50

-

-

-

-

Joe's Branch

1

600

2

4,100

-

-

-

-

2

178,291

-

--

Tiawasee
Creek

1

2,000

1

65

5

23,282

-

-

1

658

-

-

Storm
Drain/Drainage
Ditch

-

-

2

101,499

-

-

-

-

-

-

-

-

Did not reach
waterbody

-

-

4

110,328

10

955

4

2,609

7

4,264

7

*24,953

Receiving
Waterbody

* Note available data for 2021 does not include information on receiving waterbody.

4.8 Biological Data
As permanent residents of streams within the D’Olive Watershed, aquatic organisms are exposed to the
physical and chemical stresses associated with stormwater runoff, unstable channels, high sediment loads,
and sediment deposition. The response of aquatic communities to these stressors is indicated by the types
of species and the numbers of individuals within species.
Biological data from 2010 WMP is used in the following section, as it was not collected as part of the 2020
field reconnaissance survey. Sites within the D’Olive Watershed were sampled in two seasons October
2007 and May 2008 for biological and habitat characteristics during the Cook and Moss study (2008). The
conclusions reached by Cook and Moss (2008) are repeated in the following:
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•

A total of 9,041 aquatic organisms were collected in the D’Olive Watershed during this study, 5,168
in October 2007 and 3,873 in May 2008. These organisms represented 127 benthic
macroinvertebrate taxa including annelid worms, mollusks, crustaceans, mites, and aquatic insects.

•

Although visually Joe’s Branch biological conditions have greatly improved, the area had the lowest
number of taxa and catch per sample and the highest Hilsenhoff Biotic Index (HBI), indicating fair
to poor biological conditions during both sampling seasons.

•

Within D’Olive Creek, the number of taxa was slightly greater than Joe’s Branch, while catch per
sample was similar or slightly greater than at Joe’s Branch. The HBI for site 1 of D’Olive Creek
indicated good biological condition and was the best of all sites sampled in the D’Olive Creek
drainage.

•

The number of taxa was greater and catch per sample was substantially greater at the sample sites
in the Tiawasee Creek drainage compared to Joe’s Branch and the D’Olive Creek. The HBI
indicated only fair biological condition for the sites in the Tiawasee Creek drainage.

4.9 Shoreline Assessment
The shorelines within the D’Olive Watershed have been relatively stable for decades due to sediment
transport in the area.
The shoreline along Lake Forest Lake has experienced both erosion and accretion over the past few decades.
Sediment input from D’Olive and Tiawasee Creeks has created shoals along the eastern and southeastern
shores of Lake Forest as shown in Figure 4.19 Erosion is seen along the northeastern shoreline near an
existing creek.
D’Olive Bay has experienced erosion along the Blakeley River shoreline and some accretion along the
northern shoreline of D’Olive Bay. Erosion can be attributed to natural deltaic processes and wave action
in the Bay while the accretion in D’Olive Bay can be attributed to sediment input from northern part of
D’Olive Creek. Figure 4.20 shows the aerial shoreline change along these areas.
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Figure 4-19: Aerial Imagery Representing Shoreline Change of Lake Forest. (Google Inc, 2020).
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Figure 4-20: Aerial Imagery Representing Shoreline Change along Blakeley River and D’Olive Bay. (Google Inc,
2020)
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5.0 Climate Vulnerability Assessment
5.1 Factors Affecting Vulnerability
The Intergovernmental Panel on Climate Change (IPCC) describes vulnerability as a function of the
character, rate, and magnitude of the stressor; the sensitivity of the system to the stressor; and the ability of
the system to adjust to the change, moderate potential damages, cope with consequences, or take advantage
of opportunities (IPCC, 1998). The specific climate vulnerability of a particular area depends on physical
features such as elevation, geomorphology, and species composition. The D’Olive Watershed (Figure 5.1)
drains approximately 8,739 acres and consists of three principal tributaries: D’Olive Creek, Tiawasee
Creek, and Joe’s Branch. As described in Section 3.1, the Watershed is divided into ten subwatersheds and
contains nearly 24 miles of streams and 714 acres of wetlands.

Figure 5-1: D’Olive Watershed Overview
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Sea Level Rise
Sea level rise (SLR) trends have been observed globally for over a century. IPCC expects continued SLR
with rates anticipated to accelerate through the end of the century and beyond (Stocker et al., 2013). Two
primary factors cause SLR: the thermal expansion of ocean waters and the melting of polar continental ice
sheets. The rate of SLR is determined using fixed tide gauges and satellite telemetry. Local sea level change
rates reflect a variety of local factors, including land subsidence (i.e., settling or sinking), wind waves, tides,
etc. The National Oceanic and Atmospheric Administration’s (NOAA) Sea Level Online website
(www.tidesandcurrents.noaa.gov/sltrends) (NOAA, 2019) provides local tidal gauge data. The closest tidal
gauge with sea level trend data is the Dauphin Island tidal gauge, located approximately 30 miles from the
D’Olive Watershed (Figure 5.1). Based on observed data, the relative sea level increase at Dauphin Island
is 3.74 mm/yr (1.23 ft in 100 years), as shown in Figure 5.2 (NOAA, 2019).

Figure 5-2: Sea Level Trends Recorded at Dauphin Island

Local future relative SLR projections vary greatly from global projections for a variety of reasons. In the
northern Gulf of Mexico, higher rates of local and regional land subsidence contribute significantly to the
future SLR projections and overall risk to the area. Figure 5.3 shows the predicted relative sea level change
for Baldwin County. The prediction is a combination of the global rise of ocean waters and local land
elevation changes and is derived from NOAA and the U.S. Army Corps of Engineers (USACE) predictions.
When using intermediate to intermediate-high SLR scenarios, Baldwin County can expect one to two feet
of SLR over 20 to 30 years.
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Figure 5-3: Predicted Sea Level Change Scenarios for Baldwin County, Alabama. (IPCC, 1998)

Temperature Rise
The annual average temperature in the United States has increased by 1.3 degrees Fahrenheit (°F) to 1.9°F
since 1895; however, this increase has not been constant. Temperatures generally rose until about 1940,
declined slightly until about 1970, and rapidly increased thereafter (Melillo, Richmond, & Yohe, 2014).
The rise in temperature has been higher in the past few decades than it was in earlier decades (Figure 5.4).
Major consequences of continued temperature rise include significant increases in the number of days
having temperatures above 95°F and a decrease in freezing days, which increases the length of the frostfree season. Expectations are that climate change will increase harmful algal blooms and undesirable plants.
Based on current emissions of heat-trapping gas, the duration of the frost-free season is predicted to
increase. Even if there is a considerable reduction of heat-trapping gas emissions, the frost-free season is
projected to substantially increase through the end of the century. As a result of the increased duration of
the frost-free season, the southern boundary of the seasonal freeze zone will move northward with
increasing frequencies of years without subfreezing temperatures in the most southern part of the United
States (Melillo, Richmond & Yohe, 2014).

Figure 5-4: Temperature Change in the Southeast Region
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Rainfall and Extreme Weather Events
Over the past few decades, changes in weather patterns and the frequency of extreme weather events have
increased across the United States. Projections of average precipitation, intensity of storms, and flooding
indicate an increased risk to coastal communities. Though the D’Olive Watershed is not directly on the Gulf
Coast, it is highly susceptible to impacts from these changes and, in particular, impacts from flooding. The
nearby City of Mobile is rated the wettest city in the contiguous United States and experiences an average
annual rainfall of 69 inches and an average of 59 rainy days each year (Sen Nag, 2019). Climate studies
predict that the frequency of heavy precipitation events will continue to increase in the future, leaving areas
such as the D’Olive Watershed more vulnerable to the effects of flooding (Easterling, 2017).

5.2 Predicted Effects of SLR
The speed and magnitude of climate change affect the success of species, population, and community
adaptation (Schneider, 2001). Although climate change refers to many different factors as described in
Section 6.1, the most pronounced and easily observed of the impacts relate to SLR. Experts in the field
have studied how to address the effects SLR has on the coastal environment, including marsh migration,
increased flood risk on infrastructure, and changes in land use. The Geosyntec Team reviewed the Sea Level
Affecting Marsh Model (SLAMM) for D’Olive Watershed to determine site-specific risk and provide
information on BMPs for addressing these risks.
Sea Level Affecting Marsh Model
In the 1990s, a contractor for the Environmental Protection Agency (EPA), Warren Pinnacle Consulting,
Inc., developed SLAMM. This model assists coastal resource management agencies in quantifying potential
tidal marsh loss from SLR and supports planning efforts to offset these losses. SLAMM predicts when
marshes are likely to be vulnerable to SLR and where marshes might migrate landward in response to
changes in water levels. The model also simulates wetland conversion and shoreline modifications resulting
from long-term SLR (Warren Pinnacle Consulting, 2016). Marsh migration refers to tidal marshes gradually
shifting inland as sea levels rise onto formerly dry land. Several factors play into marsh migration, including
the rate of SLR, the topography of adjacent areas, the availability of waterborne sediments, the localized
nuances of tides, etc. SLAMM identifies potential changes in wetland types and accounts for five primary
processes, including inundation, soil saturation, erosion, accretion, and barrier island overwash. It simulates
the five primary processes that affect tidal marshes under computed SLR conditions (Warren Pinnacle
Consulting, 2016). These processes are described below:
•

Inundation refers to the land surface underwater due to SLR. SLR and the salt boundary are tracked
by reducing the elevations of each grid cell as sea level rises, thus keeping mean tide level (MTL)
constant at zero. The effects are calculated based on the minimum elevation and slope.

•

Soil Saturation refers to the conversion from undeveloped dry land to tidal and fresh marshes.
Tidal and fresh marshes can migrate onto adjacent uplands in response to the water table reacting
to SLR close to the coast.

•

Erosion refers to conversion from land to open water. Erosion is triggered based on a threshold of
maximum fetch (the length of an area where the wind is generating open-water waves) and the
proximity of the wetland to estuarine water or open ocean. Horizontal erosion occurs at a rate based
on site-specific parameters.
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•

Accretion is growth or increase, typically by the gradual accumulation of additional layers or
matter. Sedimentation and vertical accretion offset SLR. SLAMM defines accretion by using
average or site-specific values for each wetland habitat category. Accretion rates may be spatially
variable within a given model domain.

The most recent SLAMM version was developed in 2008–2009 and provides optional capabilities in
addition to the primary processes defined above. These optional capabilities are as follows:
•

Accretion Feedback Component: Feedback based on wetland elevation, distance to channel, and
salinity may be specified.

•

Salinity Model: Multiple time-variable freshwater flows may be specified. Salinity is estimated
and mapped at Mean Lower Low Water, Mean Higher High Water, and Mean Tide Level. Habitat
switching is a shift in habitat type caused by changes in the local environment, such as increased
sea level or salinity.

•

Integrated Elevation Analysis: SLAMM will summarize site-specific categorized elevation
ranges for wetlands as derived from light-detection and ranging (LiDAR) data or other highresolution data sets.

•

Flexible Elevation Ranges for Land Categories: If site-specific data indicate that wetland
elevation ranges are outside of SLAMM defaults, a different range may be specified within the
interface.

The Technical Documentation found at http://warrenpinnacle.com/prof/SLAMM provides a more thorough
description of assumptions and equations associated with the updated SLAMM model.
SLAMM Conclusions
SLAMM results for the D’Olive Watershed indicate that it is mildly vulnerable to SLR under the 2.0-meter
scenario (Geselbracht, 2013). Much of the Watershed comprises developed and undeveloped land with only
limited wetlands. Because wetlands are generally more susceptible to the effects of SLR and there are
limited wetlands in the D’Olive Watershed, there is a limited area in which habitat conversion can occur.
Of the 8,739 acres of the Watershed, only an approximately 25-acre area between Lake Forest and Highway
98 and the approximately 1,000 acres surrounding D’Olive Bay showed habitat conversion under the 2.0meter SLR scenario.
The 2.0-meter SLR scenario (Figure 5.5) yields the following results:
•

Swamp and undeveloped land convert to regularly flooded marsh, tidal flats, and irregularly
flooded marsh.

•

Irregularly flooded marsh, estuarine beach, and scrub/shrub between D’Olive Bay and Blakeley
River converts to estuarine water and tidal flats.

•

Irregularly flooded marsh, tidal swamp, and swamp north of I-10 convert to irregularly and
regularly flooded marsh.
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•

Swamp, estuarine beach, and irregularly flooded marsh south of I-10 and along the eastern shore
of D’Olive Bay convert to mostly estuarine water with some tidal flats, tidal-fresh marsh, regularly
flooded marsh, and irregularly flooded marsh.

•

The large areas of developed and undeveloped land throughout the Watershed remain relatively
unaffected by the 2.0-meter SLR scenario.

Figure 5-5: SLAMM Results

5.3 Resilience
Resilience is the ability to prepare and plan for, absorb, recover from, and more successfully adapt to
adverse events (National Research Council, 2012). As the climate changes, exposure to these adverse
events, including increased risk of flooding and erosion in the D’Olive Watershed, continues to rise. The
effects of climate change are often observed at the local level and therefore require local input and action.
Stakeholders can develop plans to reduce risks in advance of coastal hazard events by assessing
vulnerability using measures such as community scorecards (Chesapeake & Coastal Service, 2013).
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Stakeholder Involvement
Stakeholder (i.e., community leaders and the public) involvement is essential when developing plans to
increase resilience in a community because it allows the community to identify areas where it is succeeding
in reducing its vulnerability to climate change and to identify areas that still need improvement. Stakeholder
involvement allows the community to evaluate itself regarding areas that need improvement. Community
leaders and public officials completed a community scorecard initiating stakeholder involvement.
Community Scorecard
A community scorecard is a self-assessment tool that allows governments and communities to measure their
preparedness for coastal hazard impacts (e.g., SLR, storm surge, flooding). The scorecard provides a
mechanism for local officials to identify ways they can prepare for these impacts by integrating coastal
hazards into existing programs. The scorecard contains the following five sections: (1) risk and vulnerability
assessment, (2) people and property, (3) infrastructure and critical facilities, (4) natural resources, and (5)
societal and economic impacts. These sections are described below:
•

Risk and Vulnerability Assessment: A risk and vulnerability assessment helps to identify the
people, property, and resources that are at risk of injury, damage, or loss from coastal hazards. This
information serves as the foundation to help develop strategic plans and determine and prioritize
the adaptation strategies that can make a community more resilient to coastal hazards.

•

People and Property: The section regarding people and property includes three subcategories: (1)
land-use planning, (2) all-hazard mitigation planning, and (3) emergency response and disaster
preparedness.
o

Land-use planning is one of the most-effective ways to reduce coastal hazard vulnerability
and to build resilience within a community by helping to determine appropriate land use
that will reduce future vulnerability.

o

Long-term risk to life and property is reduced or eliminated through all-hazard mitigation
planning by providing a platform for comprehensively evaluating the hazards communities
face.

•

Infrastructure and Critical Facilities: Emergency response and disaster preparedness can ensure
that people are evacuated or adequately sheltered and out of harm’s way during storms.

•

Natural Resources: Natural resources provide protection and buffering from the impacts of coastal
hazards in the form of natural drainage ways, floodplains, wetlands, beaches, and dunes.
Development can alter or destroy any of these natural protective features and significantly reduce
the ability of the land to absorb coastal hazard impacts.

•

Economy and Society: Coastal hazards and climate change will affect local communities,
businesses, and culturally significant areas. This section helps to identify social and economic
resources in a community that could be vulnerable to coastal hazards and identifies any social group
that might provide support in identifying at-risk populations or implementing solutions in areas that
will need increased attention.
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Community Scorecard Results and Recommendations
Community stakeholders from Baldwin County, Daphne, and Spanish Fort responded to the community
scorecard presented during a Steering Committee meeting, and the responses are included in Appendix B.
Results from the community scorecard indicated that the public is actively seeking ways to increase
resilience within their community. Plans are being developed in various communities within the D’Olive
Watershed to describe the previously experienced damage and investigate ways to reduce coastal hazard
vulnerability. Baldwin County has a current FEMA-approved Multi-Hazard Mitigation Plan that details
guideline for reducing risks to natural hazards through mitigation planning as part of the Disaster Mitigation
Act of 2000 for communities within Baldwin County.
The two cities within the D’Olive Watershed are Daphne and Spanish Fort. In many areas, these cities are
effectively mitigating the risk of coastal hazards. The cities are assessing the vulnerability of critical
facilities and natural resources through mapping, and they are sharing the results with the community. The
cities are also identifying opportunities to incorporate hazard mitigation into their planning, and they are
implementing local ordinances to protect their natural resources. Nevertheless, there are some additional
steps available to better prepare the communities for future coastal hazards. Stakeholder feedback, best
practices, and the reality of the community’s awareness is the basis for the following recommendations to
improve resilience:
•

Educate and inform community leaders of the community’s vulnerability to coastal hazards.

•

Create a detailed inventory of structural components (including elevations) of emergency access
routes and critical infrastructure (e.g., roads, bridges, culverts, lift stations, power and control
systems).

•

Identify economic vulnerabilities due to coastal hazards.

•

Identify groups within the community that can help build support and engage their leaders to help
address the concerns and needs of the community members.

Adopting policies and regulations designed to protect natural features and identifying opportunities to
restore, enhance, or supplement natural protective functions can improve resilience. Resilience can also be
improved by prioritizing protection and restoration activities that will enhance the coastal ecosystem’s
ability to provide natural buffers, flood control, and storm-surge protection, which will reduce the
vulnerability of coastal communities (Chesapeake & Coastal Service, 2013).
Resilience Plan Integration
With an understanding of the community’s specific vulnerabilities, there is an opportunity to update plans
and policies to align with the community’s desire to increase resilience. Local programs should target the
areas that are most vulnerable to hazards and include strategies to decrease those vulnerabilities. Tools such
as the community scorecard reveal opportunities to improve local hazard mitigation planning and allows
the community and their leaders to track progress over time (Coastal Resilience Center, 2017).
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5.4 Summary
The D’Olive Watershed is vulnerable to climate risks, particularly flooding, given the numerous water
bodies within the Watershed. These climate-related vulnerabilities are crucial to future planning in the
Watershed and provide an opportunity for community education and outreach. Scientists expect the rate of
SLR to continue to increase in the coming decades. Therefore, the Watershed and its communities should
prepare to adapt. Increased water levels increase the impacts of tropical storms, potentially resulting in
property loss and infrastructure damage. Changes in rainfall intensity and distribution will also impact the
Watershed and the movement of water within it.
The community scorecard provides a practical approach to assessing the resilience of communities and
areas of improvement to create a holistic watershed plan.

Figure 5-6: Summary of Factors Affecting Vulnerability. (Geosyntec, 2009)
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6.0 Identification of Critical Areas and Issues
6.1 Introduction
This section identifies the critical issues and areas affecting the D’Olive Watershed. The critical issues and
areas affecting the Watershed were identified from multiple sources including local stakeholder resource
knowledge, interviews with the City of Daphne’s Environmental Services Manager, review and
interpretation of current and historical data, and field investigations to prioritize areas within the Watershed.
The field investigation was conducted over the course of two weeks in March 2020. Prior to the field
investigation, the City of Daphne’s Environmental Services Manager provided a detailed map highlighting
priority area for the field investigation. This field investigation focused on the Watershed streams within
the D’Olive Creek and Tiawasee Creek drainages and adjacent floodplain areas. During the field
investigation, critical issues (i.e., excessive sedimentation, stream degradation, etc.) were identified,
photographed, and located via global positioning system (GPS). Following completion of the field
investigation, the critical issues and areas were ranked based on a multi-metric decision criterion. Figure
6.1 illustrates the extent of issues within the D’Olive Watershed.
Excessive sediment loads have resulted in several streams in the D’Olive Watershed being included on the
303(d) list of impaired streams in Alabama. The sediments are derived from two principal sources: (1)
overland erosion of surface soils; and (2) instream erosion of streambeds and streambanks due to channel
instability. The proportion of sediments contributed by each source is not known with specificity. During
the 1970s and 1980s, overland erosion resulting from poor construction practices provided the major portion
of the heavy sediment loads transported by the Watershed streams. Since the 1990s, increased regulatory
controls, intensified monitoring, greater public awareness, and improved construction practices have
combined to significantly reduce sediment loads from overland sources. However, channel instabilities and
instream erosion have intensified primarily due to increases in Watershed development and stormwater
runoff.
While the quantities of sediments transported from the D’Olive Watershed have been reduced since the
2010 WMP, the current sediment loads are thought to exceed natural loading rates. Present loading rates
and channel instability problems are the direct result of stormwater runoff volumes, velocities, and timing
of discharges. Land Use/Land Cover issues within the upland areas of the Watershed have a major influence
on stormwater runoff, which in turn influences the amount of sediments carried by Watershed streams and
where that sediment is deposited.
In addition to excessive sediments, D’Olive Creek was listed on the 303(d) impaired streams list for
pathogen impairment. ADEM lists the source of pathogens as collection system failure. Target pathogen
sources include but are not limited to: (1) residential pet waste; (2) public and private dog parks; (3)
residential kitchen grease and oil disposal; (4) commercial kitchen grease and oil disposal; and (5) failing
septic systems (City of Daphne, 2020).
The critical issues and areas fell into the following categories:
•

Intergovernmental County/Municipal Coordination
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•

Degraded Streams

•

Ecology and Habitat

•

Stormwater Runoff and Flooding

•

Water Quality

•

Public Access Issues

The following sections discuss the critical issues and areas within the Watershed addressed by this WMP.

Figure 6-1: Stream Degradation Problems in the D’Olive Watershed
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6.2 Intergovernmental County and Municipal Coordination Issues
Intergovernmental County/Municipal Coordination issues relate to the ongoing effort to improve
intergovernmental communication and cooperation at the County and city levels. Coordination between
municipal levels allows for consistency across ordinances, regulations, enforcement and leveraging of
resources. Additional coordination and communication between municipalities has been identified for the
following issues:
•
•
•
•
•
•

Inconsistent construction phase erosion and sediment control and stormwater management
ordinances.
Inconsistent post-construction stormwater management ordinances.
Limited inspection, maintenance, and reporting for post-construction stormwater management
facilities.
Potential for internal inconsistencies in existing ordinances that impact stormwater management.
Limited low-impact development (LID) requirements.
Inconsistent wetland and stream protection ordinances.

6.3 Degraded Stream Issues
Most of the streams within the D’Olive Watershed have been affected to varying degrees by urban
development. Stream degradation will continue to occur within the Watershed if the causes of degradation
are not addressed. The rate of degradation is directly related to the practices and ordinances enforced to
mitigate the downstream impacts from hydromodification. Should development continue under existing
standards of care, the quality of the natural resources within the Watershed will decrease. These natural
resources profoundly impact the quality of life that draws people to this Watershed.
For the purposes of this WMP, the Watershed stream segments of critical concern are assigned to one of
the following three impact categories: (1) reaches with excessive sediment accumulations within the stream
channels; (2) reaches experiencing active headcutting and channel erosion; (3) reaches having a high
potential to experience future degradation from the continued upstream expansion of headcutting and
channel erosion; and (4) pathogen impaired streams. Figure 3.11 and Table 3.5 were used to determine the
stream lengths assigned to each category.
Reaches with Excessive Sediment Accumulation
The sediment deposits throughout the Watershed are the result of both historic and ongoing erosion from
upland and in channel sources. Figure 6.2 and Figure 6.3 provide representative views of the sediment
laden reaches of D’Olive Creek and Tiawasee Creek, respectively.
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Figure 6-2: Excessive Sediments in D'Olive Creek downstream of US 90 in 2010 (a) and 2020 (b).

Figure 6-3: Excessive Sediments in Tiawasee Creek in 2010 (A) and 2020 (B).

According to the 2010 WMP, sediment accumulations affect approximately 6,100 feet of D’Olive Creek
and its tributaries extending upstream from Lake Forest Lake to the Highway 90 Bridge and upstream within
Tributary DA. Sediment accumulations also affect approximately 4,540 feet of Tiawasee Creek from Lake
Forest Lake to the confluence of Tributary TB. The respective slopes of these two stream segments are
generally less than one percent. Typically, such gentle slopes do not allow flows that generate energy
sufficient to efficiently transport all of the sediments received from upstream higher gradient reaches.
This 2020 WMP Update did not include an assessment of sediment accumulations within the D’Olive
Watershed streams; however, the field assessment revealed sediment is continuing to impact areas within
the Watershed such as the areas near D’Olive Creek’s Pine Run (see Section 7.3.4.2).
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Reaches Experiencing Active Headcutting and Channel Erosion
As described in Section 4.5, headcutting of streams is a significant problem within the D’Olive Watershed
and is the main factor contributing to mass-wasting of streambanks, channel incision, streambed erosion,
and overall channel instability. These conditions are collectively responsible for the large volumes of
sediments generated from degradation of the stream channels.
In the 2010 WMP, 20,350 feet of streams within the Watershed were identified as being affected by active
headcuts including 8,350 feet of streams within the D’Olive Creek drainage area; 8,550 feet within the
Tiawasee Creek drainage; and 3,450 feet in the Joe’s Branch drainage.
The field investigation performed as part of this planning effort focused on priority areas within the D’Olive
Creek and Tiawasee Creek drainages; therefore, a comprehensive evaluation of streams affected by
headcuts was not performed. The field investigation identified headcuts within the D’Olive Creek and
Tiawasee Creek drainages (Figure 6.1).
Figure 6.4, Figure 6.5, and Figure 6.6, illustrate the effect of headcuts within the D’Olive Creek and
Tiawasee Creek drainages. A summary of the headcuts identified during the field investigation within the
D’Olive Creek and Tiawasee Creek drainages is provided in Table 6.1.
Table 6.1: Active headcuts observed in the D'Olive Watershed

Principal Stream

Tributary

Subwatershed

Stream
Segment

Approximate Length
Affected by Headcut (feet)

D'Olive Creek

D
DA
DACA
DB
DD

3
1
1
2
3

D9
DA1
DACA1
DB5
DD3

790
250
80
100
50

T
T
TAA
TB
TCA
TD

8
8
7
7
9
8

T6
T9
TAA1
TB1
TCA1
TD1

600
600
360
610
760
790

Tiawasee Creek
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Figure 6-4: Headcut on D’Olive Creek north of I-10 near Pine Run

Figure 6-5: Headcut on Tributary DA to D’Olive Creek downstream of Canterbury Road
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Figure 6-6: Headcut on Tributary TA to Tiawasee Creek

As headcuts in the Watershed’s principal streams progress upstream, their channels continue to incise until
an equilibrium slope is achieved. The rate of headcutting is influenced by several factors, including the type
of geological material the streambed comprises, the prevailing stream gradient, and the amount of flow
conveyed by the channel. To keep pace with the changing stream gradients in the main stem stream
channels, the headcuts tend to extend laterally into the tributary streams, eventually affecting the entire
drainage network within a subwatershed. The long-term consequence of this action is the gradual
entrenchment of the entire stream valley, to include the surrounding uplands, as the surface elevations of
the entire watershed are lowered in response to associated overland erosion through a process known as
“dissection.” While this process typically occurs on a geologic time scale, artificially altering the hydrology
of a watershed can accelerate the process. Figure 6.7 illustrates the effects of headcutting and dissection on
the surface morphology of the D’Olive Watershed on a geologic timescale (Cook, 2010).
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It takes many years for the change
in gradient downstream of a
headcut to reach a relative
equilibrium condition. During that
timeframe,
the
streambed
continues to incise and the
streambanks are eroded, collapsing
into the channel (i.e., masswasting) as the cross-sectional area
of the channel adjusts to the
changed elevation and slope
conditions. As the changes in
channel geometry occur, water and
sewer pipelines (see Figure 6.8
and Figure 6.9), bridges, and other
public infrastructure facilities can
become more vulnerable to
damage.
The presence of a grade control
structure can slow or halt the
upstream progression of a headcut.
This can be a natural geological
feature such as fallen trees or roots
that is resistant to erosion or it
could be a man-made structure,
such as box culvert road crossing.
Natural grade control is primarily
provided by wood (i.e., roots,
fallen trees, etc.) and natural
geologic grade controls (i.e.,
bedrock).
Figure 6-7: Consequences of Long Term Headcutting on the Surface
Morphology of the D’Olive Watershed. (Source: Cook, 2010)

A number of grade control
structures have already been
constructed within the D’Olive
Watershed, particularly along the main stem Tiawasee Creek channel (see Figure 6-10). The most
substantial grade control structures constructed in the D’Olive Watershed to date is the dam that created
Lake Forest Lake. The lake, with a permanent pool elevation of approximately 18 feet above mean sea level
(MSL), established the lower grade elevations for the lower reaches in both D’Olive Creek and Tiawasee
Creek. That elevation now prevents D’Olive Creek and Tiawasee Creek and their associated tributaries
from incising to elevations below 18 feet.
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Historically, other grade control structures have been constructed at locations downstream of actual
headcuts in attempts to address severe erosion problems at those locations. Other than previous restoration
efforts, more substantial remedial measures that would prevent further upstream movement of the headcut
have not been pursued. However, the box culverts constructed at major road crossings (i.e., U.S. 90, I-10,
and County Road 13) often serve as fortuitous grade control structures to halt the progression of local
headcuts upstream of the box culverts.

Figure 6-8: Utility Line on the Tiawasee Creek Tributary TB Vulnerable to Damage due to Channel Incision from
Headcut (2020)
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Figure 6-9: Utility Line on the Tiawasee Creek near Bayview Drive Vulnerable to Damage due to Channel Incision
from Headcut (2020)

Figure 6-10: Existing Grade Control Structure on Tiawasee Creek Downstream of Tributary TB (2020)

Mobile Bay National Estuary Program | D’Olive Watershed Management Plan Update | 129

Reaches with Potential to Experience Future Degradation
Headcuts are not static geological phenomena. Instead, they represent a vibrant physical process that is
constantly at work, shaping the morphology of stream channels. The power to feed a headcut is derived
from the volume of stream flow while the energy is provided by the drop from the higher elevation upstream
reach to the lower elevation downstream reach.
Unless effective corrective measures are implemented, the existing headcuts are anticipated to continue
moving upstream of their current locations over the 10-year period addressed by this WMP. As the headcuts
progress upstream, they will continue to permanently consume the main stem channel segments and then
extend upslope into the numerous smaller tributary drains that empty into the main channels. These changes
will continue to cause the overall drainage network to incise into streambeds, reshape localized channel
geometries, de-water adjacent natural wetlands (resulting in change in habitat type from wetlands to
uplands), and increase the quantities of eroded channel materials and sediment volumes transported
downstream.
At present, the only potential deterrent to the progression of the existing main stem headcuts are the existing
box culverts that provide crossings for the major roadways over the streams and previously restored
projects. Table 6.2 summarizes the approximate channel segments located upstream of the headcuts
identified during the field investigation that could be affected by headcut progression. For the purposes of
this WMP, it was assumed that any stream segment located upstream of an observed headcut could be
affected by headcut progression. Over the next 10 years, continuation of the ongoing headcutting processes
could affect an additional 12,455 feet of streams within the D’Olive Creek drainage and 16,705 feet within
the Tiawasee Creek drainage.
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Table 6.2: Streams Potentially Affected by Progression of Headcuts Through 2030
Principal
Stream

Headcut Location
– Stream Segment

Potentially Affected
Stream Segment

Approximate Length
Potentially Affected (feet)

D10

5,677

D11

407

D12

3,085

DD1

1,167

DD2

319

DD3

404

DA1

DA1

278

DACA1

DACA1

675

675

DB5

DB5

243

243

DD3

DD3

403

200

D9
D’Olive Creek

11,059

278

Total

T6
Tiawasee Creek

T6
T7

1,515
1,139

T8

198

T9

5,125

TG1

333

TG2

1,349

TG3

142

TG4

1,203

TGA1

862

Total Length
Affected (feet)

14,455

11,866

T9

T9

776

776

TAA1

TAA1

439

439

TB1

TB1

1,759

1,759

TCA1

TCA1

1,865

1,865
Total

16,705

6.4 Ecological and Habitat Issues
Degraded Wetland Issues
According to the 2010 WMP, sediment accumulations are common in many of the wetlands flanking the
D’Olive Watershed streams. Wetlands along the lower reaches of the main stem Tiawasee Creek and
D’Olive Creek channels and along their tributaries have also been affected to varying degrees. Invasive
(i.e., exotic) plants have invaded almost all the wetlands in the Watershed. The following text addresses the
nature of the impacts associated with the most impacted wetlands. No additional wetland field observations
were performed for the 2020 WMP update.
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Tiawasee Creek
Over the past few decades, the lowest reach of Tiawasee Creek between Lake Forest Lake and the
confluence of Tributary TB has been heavily impacted by sedimentation. Although the stream channel still
shows evidence of the excessive sediment loads, the adjacent wetlands have recovered in many cases due
to various projects implemented in 2010, and changes in adjacent land use.
Tributary TCC and its associated wetlands is the most heavily impacted area within the Tiawasee Creek
drainage. Tributary TCC is actually a channelized ditch, constructed years ago to drain a Grady pond (see
Figure 3.2) at its extreme southerly end and to facilitate rainfall runoff from the historic agricultural fields
that once covered most of this relatively flat southern headwater area of the D’Olive Watershed.
Construction of this ditch may have resulted in the capture of a portion of the drainage area that was a
component of the Rock Creek drainage to the south. Past agricultural practices in the area have cleared most
of the native vegetation from the area flanking this artificial water course. The drainage ditch now controls
water levels within the Grady Pond. Over the years, many homes have been constructed along Tributary
TCC. The limited wetlands that flank the drainage ditch are of low quality, as shown in Figure 6.11.

Figure 6-11: Limited Wetland Habitat along Tributary TCC to Tiawasee Creek (2010 WMP Photo)

D’Olive Creek
The wetlands associated within much of D'Olive Creek and its tributaries have been severely impacted by
sedimentation. The conditions vary significantly by location, but most of the wetlands have been impacted
by sedimentation from commercial and residential developments associated with the Lake Forest and
Timber Creek subdivisions.
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Construction of the Lake Forest Subdivision impacted the western portion of the creek. The Timber Creek
Subdivision has contributed to the rapid degradation of habitat quality within the northeastern region of the
main stem D’Olive Creek channel. Home building within the Timber Creek Subdivision has contributed
large quantities of sediment to the upper reaches of D'Olive Creek and its tributaries. In addition, the
subdivision's road network, golf course, and driveways and roofs of homes have all contributed to the
amount of stormwater runoff the Creek must accommodate. Although stormwater runoff has caused a lot
of these sediments to be carried downstream, large quantities of sediments that originated from historic
construction and continue to be generated by ongoing construction activities are present in the wetland areas
flanking the main steam D’Olive Creek and Tributary DC.
The following summarizes some of the observed effects on wetlands.
•

Almost all the wetlands along the short reach of D’Olive Creek downstream of the Lake Forest Lake
Dam have been severely altered or filled.

•

The lowest reach of D’Olive Creek between Lake Forest Lake and the confluence of Tributary DA
has been heavily impacted by sedimentation. The stream channel and narrow fringe of wetlands
demonstrate the effects of the excessive sediment loads.

•

The narrow wetland buffers in the vicinity of the confluence of Tributaries DA and DAC have been
heavily impacted by headcutting and the erosion of the streambanks.

•

The upper reach of the main stem of the D’Olive Creek upstream of I-10 and the lower reaches of
Tributary DC are located within the Timber Creek Subdivision. Unlike much of the D’Olive
Watershed, the wetlands along these stream reaches are relatively wide. As illustrated in Figure
6.12, these wetlands have been heavily impacted by sedimentation. Many of the large native canopy
trees have died or under stress because of the deep sediment deposits, allowing invasive exotic plant
species to thrive.

•

A significant headcut with downstream entrenchment is compromising the wetlands within the
Timber Creek Subdivision in the vicinity of Pine Run. The thalweg elevation is significantly lower
than the adjacent wetland elevation, thereby lowering the groundwater table and rapidly draining
the wetlands. The lowering of the ground water table would result in a shift in habitat from wetlands
to uplands if no action were taken.
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Figure 6-12: Stress of Sediments on Wetlands Flanking D’Olive Creek Upstream of I-10 (2020)

Joe’s Branch
The wetlands surrounding Joe’s Branch were the most severely impacted of those found within the three
principal drainages in the D’Olive Watershed as of the 2010 WMP. Since then, multiple projects have been
implemented to address the severe erosion and high sediment loads previously found (see Section 7.2.2).
These projects have successfully reduced the sediment load by approximately 90%. Many areas that were
previously impacted by sediment accumulation (up to 6-ft of accumulation in some areas) are now healthy,
vibrant wetlands teeming with life.
Invasive Species Issues
When wetlands become heavily impacted by sediments, the native vegetative structure of historical
bottomland hardwood communities may be altered. As the large trees growing alongside the streams die
due to sediment accumulations or lean over due to their root systems being undercut by bank erosion, the
smaller native shrub and herbaceous species are often outcompeted by invasive species, creating openings
in both the canopy and understory. Seeds from aggressive exotic species such as Chinese privet (Ligustrum
sinense), Chinese tallowtree (Triadica sebifera), cogongrass (Imperata cylindrica) and camphortree
(Cinnamomum camphora) germinate quickly where competing native species have either died or become
stressed by freshly deposited sediments. Exotic species are less desirable than native species. Exotics often
out-compete the native species that would occupy a similar niche in the native ecosystem. This can lead to
the replacement of dozens of diverse native species with one or two exotic species that cannot provide the
same natural food source or shelter as the original vegetative community. This process has occurred to
varying degrees in almost all of the wetlands within the D’Olive Watershed.
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Lake Forest Lake Issues
Constructed in 1973, Lake Forest Lake has essentially served as a “sediment trap” for approximately 83%
of the total drainage area served by the D’Olive Watershed. During the 1970s and 1980s, massive quantities
of sediments were eroded from upstream sources during the peak period of construction of the Lake Forest
Subdivision. These sediments were carried into the lake by D’Olive Creek and Tiawasee Creek. Figure
6-13 shows the sediment deposits that still flank the D’Olive arm of the lake as of 2016.

Figure 6-13: Sediment Deposits in D’Olive Creek Arm of Lake Forest Lake (Left) in 2010 (Right) in 2021

The large quantities of coarse-grained bedload sediments received by Lake Forest Lake since 1973 have
significantly reduced the volume of the lake (see Section 4.4.2). Changes in lakebed elevations have been
estimated to be approximately 5 to 15 feet due to shoaling and trapping of sediment in the lake (Webb,
2016). This has resulted in a pool volume reduction of the lake of approximately 45% of the original pool
volume (Webb, 2016). The exact magnitude of that impact is not known since a formal evaluation has not
been conducted to date. The loss of lake volume has reduced the productive life of the lake as a biological,
recreational, and aesthetic resource.
Although the rate of sediment transport into Lake Forest Lake has been reduced in recent years, continuation
of the estimated loading rates (Cook and Moss, 2008) will accelerate the filling of Lake Forest Lake.
Restoration of lake volumes is important to maintaining the recreational and aesthetic attributes of the lake,
maintaining its sediment detention capacity, as well as maintaining the real estate value of nearby properties.
From a larger perspective, it is important that Lake Forest Lake continue to serve as a functional sediment
trap to reduce the consequences of sedimentation in D’Olive Bay and Mobile Bay should bedload sediments
no longer be retained in the lake.
Lake Forest Dam is also a concern addressed in the Lake Forest Lake Sediment Removal Feasibility Study
(ISE, 2017). These concerns include inaction on previously recommended maintenance measures identified
in a dam inspection report prepared in 2004, a damaged outlet control structure, and downstream erosion
and scour. Potential loss of the dam would result in significant downstream impacts including, but not
limited to, sediment influx into D’Olive Bay and Mobile Bay; damage to downstream roadways, which
serve as hurricane evacuation routes; flooding to downstream business and homes; and potential loss of life.
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D’Olive Bay Issues
While D’Olive Bay suffered from the effects of excessive sedimentation during the 1970s and 1980s
(Isphording, 1981), recent evidence indicates that sediments are no longer being transported into the Bay at
high rates (Cook and Moss, 2008). It appears today, most of the coarse-grained sediments carried by the
D’Olive Creek and Tiawasee Creek drainages are being trapped within Lake Forest Lake, with only the
smaller-grained suspended solids having the ability to stay in suspension long enough to pass through the
lake and into D’Olive Bay during storm events.
However, since Joe’s Branch empties into D’Olive Creek downstream of Lake Forest Lake Dam, that
approximately 660-acre drainage area is still transporting its total sediment load directly into D’Olive Bay.
Continued consideration of the origin and cause of the sediment problems in Joe’s Branch, will benefit
conditions within D’Olive Bay.
Noticeable improvements in submerged aquatic vegetation have been observed within D’Olive Bay since
restoration efforts were implemented. Significant improvements in Joe’s Branch, including reported
reduction in maintenance at the I-10 crossing and improved vegetation growth around the Bass Pro Shop
crossing, resulted in the reduction of sedimentation and ultimately delisting of Joe’s Branch.
The Lake Forest Yacht Club basin and entrance channel have experienced sedimentation problems for
years. After considering the location of this facility at the southern end of D’Olive Bay and its proximity to
the Blakeley River channel, it is believed the sediment accumulations are largely the result of the natural
deltaic processes continuously active within the Mobile-Tensaw Delta. Thus, the shoaling affecting the
Lake Forest Yacht Club is probably due to deposition of sediments from the Blakeley River, which
transports a heavy bedload received from the extensive Mobile Bay drainage basin. It is likely the sediments
being carried into D’Olive Bay from the D’Olive Watershed are not of sufficient volume to contribute
significantly to the shoaling problem affecting the yacht club’s basin and entrance channel.

6.5 Stormwater Runoff and Flooding Issues
Increased stormwater runoff is the major factor contributing to stream channel degradation in the D’Olive
Watershed. The rate of headcutting described above is a direct result of excessive volumes of high velocity
stormwater runoff being received by the streams throughout the Watershed. In addition, the transport of the
large quantities of sediments generated by overland erosion and by instream channel erosion is determined
by the volume and rate of rainfall runoff entering the streams.
Within the D’Olive Watershed, land use/land cover (LULC) is a primary influence on surface runoff
volumes and velocities. As discussed in Section 3.10.4, the percent of Impervious Cover (IC) in the
Watershed is currently estimated to be approximately 53%. According to the Impervious Cover Model
(ICM), this level of IC results in a designation of “non-supporting” (Center for Watershed Protection, 2005
and Hirschman and Kosco, 2008).
Stormwater issues are pervasive throughout the entire D’Olive Watershed. Given the historic development
patterns that have occurred to date and the projected future land uses for the Watershed, stormwater runoff
reduction measures must be considered for the entire Watershed. Control of stormwater runoff is a
Watershed-wide issue of critical importance that must be addressed in a holistic fashion if the stream
degradation and sediment transport problems are to be resolved.
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Stormwater runoff problems can be solved by: (1) reducing the overall amount of IC within the Watershed;
(2) implementing retrofits that promote retention /infiltration of rainfall where it falls; and (3) implementing
mitigation measures. Impervious Cover is the single most critical parameter that must be controlled within
the Watershed to have a measurable impact in reducing stormwater runoff. It can be controlled within the
D’Olive Watershed by pursuing “smart growth” techniques without sacrificing projected growth within the
community.
Some developments, such as Timber Creek, continue to develop without stormwater volume control. The
lack of regulations in this regard incentivizes engineers to only design to the standard of care dictated by
the development regulations. Therefore, even where detention basins are installed (without volume control),
downstream areas will further degrade at increasing rates. Due in part to the rapid development and lack of
volume control in the Watershed, stream degradation is expected to accelerate. Jurisdictions should consider
if they will mitigate development with measures to help protect downstream neighbors. If jurisdictions will
not mitigate for this development, they should begin to plan for more costly conversions from natural
streams to reinforced conveyances.
Localized flooding problems periodically occur within the D’Olive Watershed, particularly at specific
locations in the Lake Forest Subdivision. A detailed flood analysis was not included as a task for the
preparation of this WMP. However, a cursory examination of these problems revealed that the reported
flooding situations are not related to classical conveyance issues where the Watershed streams do not have
adequate cross-sectional capacity to pass high flow rainfall events. Instead, the flooding issues appear to be
isolated, are directly related to local drainage issues, and are often located in elevated upslope areas far
removed from defined stream channels.
Sediment accumulations, for the most part, do not appear to be a causative factor in all situations where
flooding is reported to have occurred. Instead the flooding problems appear to be related to poor overland
drainage situations.
The drainage issues are usually the direct result of dense developments having a high percentage of IC
within the affected upslope drainage area. Typically, insufficient drainage facilities are available to carry
the high volumes of runoff that can be generated within a relatively short period of time during concentrated
storm events. Localized flooding can occur where runoff volumes are constrained by manmade structures
or natural features. In some cases, lawn flooding can escalate until waters enter the living areas of homes.
By addressing the stormwater runoff issues described in Section 6.4, many of the localized drainage
problems could be resolved, while preventing the development of similar problems at other locations.

6.6 Water Quality Issues
Overland Erosion Issues
Since the 1990s, improved construction methods, application of BMPs, and improved monitoring and
enforcement have collectively contributed to a reduction in the amount of sediments delivered by overland
erosion into the D’Olive Watershed streams. While sedimentation has been reduced significantly since the
1970s and 1980s, the volume of sediments transported still exceeds natural loads by a factor of around 14
(Cook and Moss, 2008). Although updated estimates are not available, sediments are still thought to be far
beyond natural loads despite previous restoration efforts.
Mobile Bay National Estuary Program | D’Olive Watershed Management Plan Update | 137

Evidence of the continuing problems with overland erosion was observed during the stream and wetland
assessments conducted for this WMP. Tributaries that drain areas with unimproved roads and/or active
construction sites are still heavily impacted by sedimentation. Rain splash and sheet erosion of soils not
protected by vegetation or other means
are still a significant contributor of
sediment to streams in the D’Olive
Watershed.
Typically,
headwater
tributaries below active construction sites
and recently developed areas have heavy
sediment deposits in their floodplains,
and in some cases the channels are
choked with sediment. Since many of the
tributaries draining these areas were
judged to be stable with respect to
streambank erosion, the source of the
sediments was attributed to upland
sources.
Numerous examples of individual
overland erosion problems were
observed during preparation of this
Figure 6-14: Erosion of soils observed within Utility Line RightWMP. These problems include sediment
of-Way north of I-10
escaping from construction sites, erosion
of soils within utility line rights-of-way (Figure 6-14), failure of unstable slopes (Figure 6-15), and poorly
maintained erosion and sediment control measures at construction sites (Figure 6-16). These problems,
while individually minor, collectively deliver large quantities of sediments to downstream streams within
the Watershed. Additionally, evidence of unauthorized all-terrain vehicle (ATV) usage trails was observed
(Figure 6-17) and these trails may contribute to overland erosion in areas that would typically be stable.
The use of signs, access barriers (i.e., fences, gates, etc.) and enhanced enforcement has proven effective in
certain areas; however, the problem persists in other areas of the Watershed.
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Figure 6-15: Slope failure and overland erosion contributing sediment to downstream drainages

Figure 6-16: Poorly maintained erosion and sediment control measures observed at construction site near
Renaissance Boulevard
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Figure 6-17: Unauthorized ATV trail near I-10.

As is the case with stormwater runoff, curbing overland erosion problems must continue to be viewed as a
Watershed-wide issue. Increased attention must be given to post-construction management of overland
erosion issues within the Watershed and not just during the period of active construction.
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Sanitary Sewer Issues
As mentioned in Section 4.7.3.13, 62 sanitary sewer overflows (SSOs) have been reported within the
Watershed since 2016, including seven in 2021, eleven in 2020, nine in 2019, 20 in 2018, 12 in 2017, and
three in 2016 (Mobile Baykeeper, 2021).
Field observations showed multiple instances of exposed sewer manholes and sewer pipes within the
streams throughout the D’Olive Watershed as shown in Figure 6.18 and Figure 6.19. As erosion continues
to threaten the stability of the manholes and pipes, the risk of rendering the infrastructure inoperable
increases, and the risks for SSOs is increased. One example of this risk is present near the Lake Forest
Tennis Courts, where a headcut is present, and a strong sewer smell was observed during the field
assessment performed for this WMP. There were no broken facilities or leakage observed at the time this
WMP was developed, but the area should continue to be monitored.

Figure 6-18: Exposed sewer pipe on Tiawasee Creek near Bayview Drive
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Figure 6-19: Manhole present in degrading stream.

Additionally, large areas of very steep, unstable grade exist along the eastern edge of Mobile Bay. In
Spanish Fort these slopes have impacted both homes and major roadways. The City has spent considerable
money to repair some of these slopes, but additional areas need repair and stabilization. In Daphne, sheet
pile walls in this area appear to be in poor condition and are leaning. These instabilities can rapidly
deteriorate, particularly during heavy rainfall events. Global failure of the slopes and sheet walls would
result in massive sediment loads being introduced to the immediate vicinity, including D’Olive Bay.
Pathogen Impaired Streams
D’Olive Creek was listed as impaired due to the pathogen E. coli in the 2018 303(d) list. Collection system
failure, urban runoff, and storm sewer outfalls were identified as the sources of the pathogen. According to
Daphne Utilities, issues with storm sewer outfalls are caused by the introduction of unacceptable
constituents such as wipes and grease. Records at the DOCB-1 from 2016 showed the E. coli criterion was
exceeded in two of eight samples (ADEM, 2018).
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6.7 Public Access Issues
In south Alabama and throughout the D’Olive Watershed, there is a direct correlation between our waters
and the general public’s association with their overall quality of life. As discussed in MBNEP’s
Comprehensive Conservation and Management Plan for Alabama’s Estuaries and Coast (2019-2023),
access to water or open spaces for recreation and vistas was one of the six common values that residents
identified as most important to protecting their coastal quality of life. Increased development that bifurcates
natural corridors and limits access to creeks and estuaries negatively impacts and potentially severs the
public’s connection to vital resources.
This issue can be combated by restoring impacted areas or protecting natural areas that create additional
recreational opportunities to access the Watershed natural resources. Further, allowing public access to
existing private resources (such as Lake Forest Lake) would provide more public access to recreational
opportunities within the Watershed. Recreational opportunities include walking trails, nature trails, parks,
boat ramps (both motorized and canoe/kayak), fishing areas, swimming areas, etc. Reestablishing an
individual's connection with their watershed will increase their awareness to protect it for future generations.
The community has a unique connection to the natural resources of the Watershed. Large groups of people
regularly congregate to watch the picturesque beauty of the Eastern Shore sunsets. Additionally, the
Watershed provides opportunities for bird watching. Despite the significant number of waterways navigable
by paddle boat, little opportunity is provided for paddle trail access.
Public access issues were not identified or mentioned by local interests during the development of this
WMP as discussed in Section 3.9.
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7.0 Management Measures
7.1 Introduction
This section of the WMP summarizes information on the management options and top opportunities to
consider for addressing critical issues and areas within the D’Olive Watershed. The watershed conditions
are outlined in Chapter 4.0 and the critical issues and areas are identified in Chapter 6.0 of this WMP.
The management measures described below include ways to improve the quality of the Watershed, but they
are not intended to be “stand alone” solutions. Instead, it is envisioned that these measures will be used to
develop a holistic implementation strategy for the entire Watershed.
For presentation purposes, the management measures are divided into two sections. The first section
describes implementation of the 2010 D’Olive Watershed Management Plan, and the second section focuses
on the management measures to be implemented as part of this WMP.
The discussions that follow each section provide fundamental information for Watershed leaders and
stakeholders to consider when deciding which management measures will be selected for detailed planning,
design, and implementation. Some of the measures fall within the purview of the municipal and county
governments, while others represent actions that could be taken by individual property owners.

7.2 Discussion of DWM Plan I Management Measures
As part of this WMP Update, the management measures recommended in the 2010 WMP were revisited.
The following sections include a discussion of the implementation status and outcomes of 2010
management measure implementation.
Measures Achieved
Over the 10 year period covered by the 2010 WMP, various management measures identified in the plan
were implemented, including, but not limited to, stormwater retrofits of existing developments, an increase
in “Smart Growth” concepts, stream restorations, wetland restorations, utility and highway rights-of-way
ordinance development, strengthening regulatory relationships, and beginning the development of the Lake
Forest Lake Master Plan. Funding success through the procurement of NFWF Restore Grants, ADEM 319,
and input from local cities have facilitated implementation of many of these management measures.
Successes
One of the most significant successes was the stream restoration of Joe’s Branch. The restoration of Joe’s
Branch was accomplished from 2011 to 2015. The restoration consisted of multiple projects implemented
along Joe’s Branch and its tributaries (Table 7.1) utilizing funding from ALDOT, ADEM 319, MBNEP,
and NFWF. As a result of these restoration measures, Joe’s Branch, which was previously listed on the
303d list for sedimentation, was delisted in 2020. Additional stream restoration projects, totaling
approximately $16 million dollars, within the D’Olive Creek and Tiawasee Creek drainage areas
implemented during the 2010 WMP are detailed in Table 7.2 below. Stream restoration and stabilization
projects also included restoring and protecting floodplains and wetlands. The resulting sediment reductions
into the lake will have benefits in perpetuity demonstrating the value of a prevention approach versus a
dredging approach. Table 7.3 shows the acres of wetlands restored and protected because of these projects.
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Table 7.1: Joe's Branch Restoration projects implemented during the 2010 WMP period.

Project
ID
JB-1

JB-2
JA
J4-1 and
J4-2
J-SWMF
JBSWMF

Location
South of US Hwy 31
and West of
Westminster Drive
South of US Hwy 31
near Spanish Fort
United Methodist
Church
South of US Hwy 31
near Piggly Wiggly
Upstream of Town
Center Avenue
Westminster Gates
Subdivision at Maury
Court
South of US Hwy 31
and West of
Westminster Drive

Phosphorous
Reduction
(tons/yr)

Detention/
Retention
Storage
Volume
(cubic feet)

Date
Complete

2.3 2

0.5 2

--

2013

304 2

2.3 2

0.5 2

--

2015

200

1.8

0.4

--

2016

143 (J4-1);
100 (J4-2)

1.2 (J4-1);
0.9 (J4-2)

0.3 (J4-1); 0.2
(J4-2)

--

2016

13.7
(downstream)

35,000

2016

13.7
(downstream)

53,400

2016

Length
Restored/
Stabilized
(Linear Feet)

Riparian
Area
Modified
(ac)

Wetlands
Restored
(ac)

Wetlands
Protected
(ac) 1

Erosion
Reduction
(tons/yr)

Nitrogen
Reduction
(tons/yr)

Stream
Restoration

1,000

2.2

0.5

13.7
(downstream)

304 2

Stream
Restoration

1,600

3

--

13.7
(downstream)

600

1

--

700 (J4-1);
400 (J4-2)

3

--

--

--

--

--

--

--

Type

Stream
Restoration
Stream
Restoration
Stormwater
Management
Facility
Stormwater
Management
Facility

13.7
(downstream)
13.7
(downstream)

1
Joe’s Branch projects did not include wetland restoration other than wetlands incidental to stream restoration. However, downstream wetlands were protected from sedimentation impacts
because of the collective projects.
2

Erosion, nitrogen, and phosphorous reduction combined for JB-1 and JB-2 projects.

Table 7.2: Stream restoration projects implemented during 2010 WMP period.

Project ID

Stream

Location

D4-D6

D’Olive
Creek

DA3

D’Olive
Creek

Between I-10 and US
Hwy 90
East of County Road
13 approximately 0.5
miles south of US
Hwy 90

Length
Restored/
Stabilized
(Linear Feet)

Riparian
Area
Modified (ac)

Wetlands
Restored
(ac)

Wetlands
Protected (ac) 1

Erosion
Reduction
(tons/yr)

Nitrogen
Reduction
(tons/yr)

Phosphorous
Reduction
(tons/yr)

Date
Complete

2,714

9.0

0

5.6 (downstream)

1,880

18.0

4.0

2016

1,100

2.2

1.6

0.5 (downstream);
19.3 (upstream)

547

0.6

0.2

2017
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Project ID

Stream

DAE

D’Olive
Creek

DAF, DAF1
DAF-1A
TC1-TC2
and TC2Trib
1

Location

D’Olive
Creek
D’Olive
Creek

South of US Hwy 90
between Oakstone
Drive and Oakstone
Drive West
Lake Forest Lake
Subdivision
Lake Forest Lake
Subdivision

Tiawasee
Creek

Lake Forest Lake
Subdivision

Length
Restored/
Stabilized
(Linear Feet)

Riparian
Area
Modified (ac)

Wetlands
Restored
(ac)

Wetlands
Protected (ac) 1

Erosion
Reduction
(tons/yr)

Nitrogen
Reduction
(tons/yr)

Phosphorous
Reduction
(tons/yr)

Date
Complete

420

1.2

0

0.5 (downstream)

300

0.6

0.2

2017

535

0.5

0

0

457

3.7

0.9

2019

490

1.6

0

0.5 (downstream)

254

1.3

0.3

2018

2,302

3.9

1.0

18.4 (upstream)

485

25.2

3.4

2017

Downstream wetland are considered protected due to reduced sediment loadings and upstream wetlands are considered protected due to halting the advance of head-cuts

Table 7.3: Wetlands restored or protected during 2010 WMP period.
Project ID
JB1
D4-D6
DA3
DAE
TC1-TC2 and TC2-Trib

Stream
Joe’s Branch
D’Olive Creek
D’Olive Creek
D’Olive Creek
Tiawasee Creek

Wetlands Restored (acres)
0.5
0
1.6
0
1

Wetlands Protected (acres)
13.7
5.6
19.8
0.5
18.4

Date Complete
2013
2016
2017
2017
2017
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Stormwater facilities at the headwaters of Tiawasee Creek were restored and enhanced to improve water
quality of surface water flow into D’Olive Bay and Mobile Bay. The strategy to restore this area included
the establishment of native upland and wetland plants and the restoration and maintenance two abandoned
detention basins.
Restoration of Westminster Village Stormwater Facility, Spanish Fort New Detention Basin Development,
and implementation of a monitoring program were achieved through two programs – one with the MBNEP
and one with ADEM/USGS. A Memorandum of Agreement (MOA) between the cities of Daphne and
Spanish Fort and the MBNEP was established to provide five water quality monitoring data sondes to
monitor water quality for three years (2016-2019). MBNEP provided the data sondes while the cities of
Daphne and Spanish Fort were responsible for regularly servicing and calibrating the sondes. The other
monitoring program established was a joint ADEM/USGS monitoring program that established four study
reaches and two study-specific reference reaches. Monitoring was conducted from 2016 to 2017 and
included monthly water quality sampling, macroinvertebrate surveys, siltation surveys, and real-time
flow/TSS monitoring (MBNEP, 2017).
To preserve critical areas within the Watershed, the City of Daphne purchased two parcels of land, a 12.1
acre site on the west side of U.S. Highway 98 and an approximately 212 acre area of land as part of the
Forever Wild D’Olive Bay (see Figure 7-1). This land consists of upland, wetland, and marsh areas which
provide habitat for diverse native species and aids in the protection of water quality.
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Figure 7-1: Forever Wild D’Olive Bay proposal.

Several ordinances were passed during the 10-year WMP period. A low impact development (LID)
ordinance was established in Daphne in 2013. This ordinance provided information regarding design
considerations, applications, and maintenance to implement LID/Green Infrastructure projects. In 2017, a
trespass ordinance was established through collaboration of the taskforce including ALDOT, Alabama
Power, Daphne Utilities, Riviera Utilities, and Malbis Plantation. This taskforce has implemented the
Gate/Sign/Fence Project, which identified environmentally sensitive areas in which motorized and off-road
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vehicles were prohibited. Fences and No Trespassing signs were installed throughout the northern portion
of Watershed. In 2018, the community of Spanish Fort passed a Clean Water Ordinance.
Regulatory relationships were strengthened through Intergovernmental Task Force meetings with the City
of Daphne, City of Spanish Fort, and Baldwin County elected officials. Through these meetings,
construction phase BMPs, post construction stormwater management plans, wetland protection measures,
and coastal area protection measures were discussed, and some consistent standards were adopted where
applicable.
Education and community outreach measures have increased
throughout the past ten years. The City of Daphne has an established
Environmental Advisory Committee comprising citizens to study
environmental issues in the area and make recommendations to the
Public Works Committee, City Council, and/or Administration on
those issues (EAC, 2020). Education programs such as the Alabama
Cooperative Extension Services Master Environmental Program
provide lessons to elementary through high school students
addressing some of the most critical environmental issues facing
Baldwin County. Some of these lessons include Alabama Water
Watch monitoring, aquatic nuisance species, groundwater pollution,
recycling, invasive plant species, and stormwater pollution.
Watershed signage (Figure 7-2) has been installed throughout the
Watershed to provide the public information about the various
resources within the Watershed.
Workshops have been held periodically during the 10-year WMP
period to engage the public in restoration measures and provide
opportunities for public input and participation. The most recent
workshop was held in 2019 and focused on the D’Olive Watershed Restoration Gulf Coast Watershed
Sustainability and Modeling Systems. Other workshops held during this time were the Innovations in Urban
Stream Restoration in 2012, Creating a Clean Water Future through Water and Soil Conservation, Stream
Restoration workshops in 2013, Restoring and Managing Our Natural Landscape in 2011, as well as several
D’Olive Watershed Technology Workshops during this 10-year period.
Figure 7-2. D’Olive Watershed Sign.

Create a Clean Water Future
The Create a Clean Water Future initiative was designed to help preserve the
State’s unique legacy of seafood rich waterways, beautiful natural habitats, and
a way of life built on the water. The City of Daphne has an extensive Stormwater
Management Program Plan (SWMPP) which details the goals and strategies for
reaching its permit goal of educating and involving citizens in ways to improve
local water quality. Through the partnership with the Create a Clean Water
Future team, the City is using the education outreach materials to educate newly
elected officials, city employees, and citizens. The Create a Clean Water
campaign has three easy ways to become part of the solution:

Mobile Bay National Estuary Program | D’Olive Watershed Management Plan Update | 150

•
•
•

Step Up by taking simple steps every day to keep pollutants and toxins out of the waterways.
Speak Up to local officials, policymakers, and the media to make sure stormwater runoff is on the
agenda.
Follow Up and report if you see trash, erosion, or other signs of stormwater runoff.

This public service campaign has successfully provided ways to increase public awareness of the serious
issues underlying polluted stormwater runoff in Alabama’s creeks, streams, rivers, and bays and ways
citizens can help solve the problem (Create a Clean Water Future, 2020).
Challenges
Challenges associated with the implementation of the 2010 WMP measures are a result of factors such as
the cost of improvements, project accessibility, and funding limitations. Project accessibility challenges
included natural barriers such as fallen trees as well as property owners reluctant to allow construction on
their land. Though a great deal of effort has been put forth and several successes achieved, securing adequate
funding for projects remains a challenge. As a result, some projects assume a piecemeal approach to
restoration, while others are not implemented at all.
Stream restoration projects are very costly. One of the main challenges influencing cost is the amount of
offsite material that must be brought to the project. It is not uncommon for a degraded waterway to warrant
naturalized stabilization measures. Naturalized stabilization measures involve designs, materials, or
products not native to the local ecosystem or possibly man-made materials that are not “natural,” although
they provide a balance between durability and environmental improvement. For example, even when using
the full flood plain, many of the projects demonstrated shear stresses far exceeding non-erosive values.
Therefore, grade control or stream reinforcement was required. The only natural grade control in these
systems tend to be large tree roots (which take decades to form). Rock and large boulders were used to
provide grade control and stream reinforcement. However, it was not uncommon for rock to come from
over two hundred miles away. The preferred grade control was ledge stone. Ledge stone is defined in
context as a relatively flat stratified boulder. Rock of this nature was difficult to obtain even within any
comparative cost distance. This ledge stone typically costs more per ton but provides greater stability and
overall lower cost than the much more available limestone. Limestone tended to be blast rock which resulted
in a much less efficient spherical shape. Grade control availability and cost provided a formidable challenge.
Additional challenges include tree clearings in floodplains during pre-construction and accurately
monitoring and conveying success of restoration. For example, the wetland assessments mentioned in
Chapter 4 did not show significant improvement due to various factors. Also, there has been a desire to
accurately relate the value of the restorations and ecosystem services they provide in dollar amounts, but
that challenge has proven difficult.
Watershed restorations at this scale and complexity were not common locally. Few successful example
projects existed. The most notorious projects attempted to create natural streams like stable reference
stream. However, reference streams that were natural, stable, and possessed similar geometric and
watershed characteristics are few at best. Local confidence in stream restoration projects was lacking.
Additionally, since there were few projects, there were few engineers and contractors available with
experience necessary for successful implementation.
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Not Yet Implemented
The 2010 WMP alluded to construction measures needed to restore Lake Forest Lake. Though the Lake
Forest Lake Master Plan has been completed (Laws et al., 2020), no construction measures were achieved
in this time frame. The main reason these measures haven’t begun to be implemented is the lack of funding
and concerns related to the dam’s lack of maintenance. As discussed in the 2010 WMP, funding for the
dredging component alone was approximately $3 to 7 million. This range has increased to about $11 million
to restore the Lake Forest Lake storage capacity (Laws et al., 2020)
Lessons Learned
Implementation of the 2010 WMP led to the identification of multiple lessons to be incorporated in the
2020 Update. One of the most important lessons in implementing projects is to understand the project area.
Invasive species and differing soil types can greatly affect the success of a project. The ability to control
the spread of invasive species is imperative to ensure long term success of the project. If a watershed-wide
approach to controlling invasive species isn’t implemented, these species will return to the project area and
may potentially compromise project success.
Soils type can affect the health of the vegetation established during project implementation. This is
especially important if a new lower floodplain is expected to be established. Imported topsoil may not
always be sufficient and the loss of viable wetland seed bed greatly impacts the outcome of a restoration
project. Utilizing or restoring floodplain isn’t always possible, but in cases where it is, it increases the
chance of vegetative success.
Gaining project access early in the design process was also identified as a top priority in the implementing
these projects. Building trust with the community and project landowners was key to the success of multiple
projects identified in the 2010 WMP. Project team members met with landowners to present the project
information. Some landowners signed construction access agreements without hesitation, while others
sought level review or wanted to further discuss flooding, erosion, or other concerns. In very rare instances,
an agreement couldn’t be negotiated, so engaging the public and landowners early in the design process is
critical to the successful implementation of projects.

7.3 DWM Plan II Management Measures
As defined in the Coastal Zone Act Reauthorization Amendments of 1990, management measures are
economically achievable measures to control the addition of pollutants to coastal waters. These measures
reflect the greatest degree of pollutant reduction achievable by applying the best available nonpoint
pollution control practices, technologies, processes, siting criteria, operating methods, or other alternatives.
Management measures outlined in this chapter will help achieve the goals of this WMP and will address
the following:
•
•
•
•
•

Intergovernmental County/Municipal Coordination Issues
Improve Degraded Streams and Address Sedimentation Issues
Improve Degraded Habitats including wetlands, Lake Forest Lake, and D’Olive Bay
Address Stormwater Runoff and Flooding Issues
Address Water Quality Issues Including Overland Erosion, Sedimentation, and Sanitary Sewer
Issues
Mobile Bay National Estuary Program | D’Olive Watershed Management Plan Update | 152

•

Improve public access

The following sections detail the recommended management measures for this WMP update.
Intergovernmental County and Municipal Coordination Management Measures
The management measures related to the critical issue of intergovernmental county and municipal
coordination aim to improve intergovernmental communication and cooperation at the county and
municipal levels. The suggested measures provided below in Table 7.4 include the addition of new planning
efforts, education focus areas, and regulatory changes and evaluations. To ensure the implementation of the
WMP, we must identify leadership and funding. The D’Olive Watershed Working Group (DWWG), now
known as the D’Olive, Intergovernmental Task Force, is a working group consisting of political leaders,
government agencies, developers, commercial interests, and property owners, is recommended to carry
forward the work to prioritize site-specific projects, work with the various intergovernmental entities within
the Watershed, and secure the necessary funding.
The measures suggested in Table 7.4 include efforts related to planning, education, and regulatory changes
and evaluations.
Table 7.4: Intergovernmental County and Municipal Coordination Management Measures
ID #

IG-1

IG-2

IG-3

IG-4

IG-5

Management
Measure

Description

Re-activate the
DWWG

Create a repository of
existing local
conservation
organizations and
their goals
Coordinate marketing
and advertisement of
exiting outreach
programs and
workshops to
increase attendance.
Educate public
officials on the need
and outcome of
priority
environmental issues
Identify gaps,
inconsistencies, and
overlaps in
environmental
regulations and
enforcement between

DWWG is recommended to carry the work to prioritize site-specific
projects, work with the various intergovernmental entities within the
Watershed, and secure the necessary funding. The DWWG would
address many of the management measures described in this section,
including planning and zoning matters, comprehensive Watershed
stormwater management, and development of model ordinances
throughout the Watershed. These activities will assist local
communities with consistency in regulations while also allowing the
flexibility to fit local needs.
Many educational programs already exist in the Watershed. A
repository of these existing programs should be created and
maintained by the DWWG. This repository can be used as a tool to
identify opportunities to leverage existing resources such as Create a
Clean Water Future.
Successful outreach programs are already underway within the
Watershed. In order to increase attendance to existing programs and
identify the need for new and expanded programs, the DWWG will
serve as a go between to cross advertise program events and increase
attendance and awareness within the community.
The DWWG should be represented on the Intergovernmental Task
Force (IGFT) to inform public officials of pressing environmental
issues and needs related to funding, regulatory updates, code
enforcement, etc. The Plan Lower Alabama Now (PLAN) group or
similar could serve as an example of this effort.
Gaps, inconsistencies, and overlap of regulations were identified in
Chapter 9: Regulatory Review. An initial task for the DWWG
should be to identify opportunities to streamline the enforcement of
existing regulations, identify funding opportunities to increase
enforcement staff, and create an adaptive management plan to revisit
regulations on a recurring timeline.

Cost

See Note 1

See Note 1

See Note 1

See Note 1

See Note 1
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ID #

IG-5

Management
Measure
City or Daphne, City
of Spanish Fort, and
Baldwin County.
Seek approval of
County wide
consistent ordinances

Description

Cost

Seek approval for county-wide consistent ordinances that address
stormwater issues and protect natural resources within the County.
An initial task for the DWWG should be to facilitate
intergovernmental coordination between municipalities within
Baldwin County and identify opportunities to approve consistency in
ordinances

See Note 1

Note 1: Costs assumed to be absorbed by internal administrative costs of participating organizations, municipalities,
county, and agencies.
IG = Intergovernmental County and Municipal Coordination

Degraded Streams Management Measures
Severe degradation of streams is an ongoing problem in the D’Olive Watershed (see Section 6.3). Stream
degradation is the result of hydrologic modification (i.e., increased stormwater runoff rate, volume, and
duration) caused by the greater levels of IC associated with traditional development activities. The
suggested measures prescribed in Table 7.5 include efforts aimed at addressing the degradation of streams
in the Watershed. The location of management measures in Table 7.5 is listed in Table 7.6 and shown in
Figure 7-3. Note Priority 1 stream restoration involves establishing bankfull stage at the historical
floodplain elevation by replacing the incised channel with a new, stable stream at a higher elevation. Priority
2 stream restoration involves creating (e.g. excavating) a new floodplain and stream pattern at current
stream elevation by creating a new, stable stream and floodplain at the existing channel-bed elevation.
Table 7.5: Degraded Streams Management Measures
ID #
DS-1

DS-2

DS-3

DS-4

DS-5
DS-6

Management Measure
D’Olive Creek near Pine
Run Stream
Stabilization/Restoration
Tiawasee Creek Country
Club Stormwater Outfall
Stream
Stabilization/Restoration
and Outfall Repair
Tiawasee Creek at
Montclair (upstream of
previous restoration) Stream
Stabilization/Restoration
Tiawasee Creek at
Montclair (exposed sewer)
Stream
Restoration/Stabilization
Tiawasee Creek near Avon
Court Stream
Stabilization/Restoration
D’Olive Creek Oak Creek
Stream
Stabilization/Restoration

Description

Linear Feet
(See Note 2)

Latitude /
Longitude

Cost

Priority 1 Stream
Restoration

800

30.66441 /
-87.87216

$1,120,000

Priority 1 Stream
Restoration and
Outfall Repair

864

30.64244/
-87.89687

$415,000

Priority 1 Stream
Restoration

200

30.63226 /
-87.87569

$75,000

Priority 1 Stream
Restoration

834

30.6351 /
-87.88037

$834,000

Priority 1 Stream
Restoration

215

30.63652 /
-87.8853

$193,000

Priority 1 Stream
Restoration

405

30.65141 /
-87.875

$405,000
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ID #

Management Measure

Description

Linear Feet
(See Note 2)

Latitude /
Longitude

Cost

Tiawasee Creek near Green
Bay Drive (downstream)
Priority 1 Stream
30.64191 /
DS-7
212
$212,000
Stream
Restoration
-87.8844
Stabilization/Restoration
Tiawasee Creek near Green
Bay Drive (upstream)
Priority 1 Stream
30.64192 /
DS-8
482
$385,000
Stream
Restoration
-87.88284
Stabilization/Restoration
D’Olive Creek near
Priority 2 Stream
30.64396 /
DS-9
Canterbury Road Stream
100
$89,000
Restoration
-87.86157
Stabilization/Restoration
D’Olive Creek Hwy
Priority 1 Stream
30.67101 /
DS-10
31/Wilson Drive Stream
110
$45,000
Restoration
-87.88541
Stabilization/Restoration
Complete stream survey on
stream reaches not included
in this WMPs field
reconnaissance effort (i.e.,
Joe’s Branch) to identify
DS-11
Stream survey
N/A
N/A
See Note 1
any additional degraded
stream reaches. Regularly
inspect stream segments
each year so that all
segments are inspected
atleast every 5-years.
Develop a steady, stable,
and programmatic approach
for prioritizing, funding,
planning, design,
DS-12
Program development
N/A
N/A
See Note 1
construction, and
maintenance of stream
restoration/stabilization
projects.
Implement headcut
mitigation measures to
prevent upstream migration
of headcuts and reduce
See Table 7-6.
$100,000/headcut
DS-13
Headcut mitigation
N/A
sedimentation in
See Note 3
See Note 3
downstream waterbodies. A
preliminary list of headcuts
that should be addressed is
included in Table 7.6.
Repair sinkhole on Monroe
30.64260 /
DS-14
Stream Restoration
N/A
$75,000
Street
-87.91505
Note 1: Costs assumed to be absorbed by internal administrative costs of participating organizations, municipalities, county,
and agencies.
Note 2: Stream sections are unstable, and length of restoration is based on observations during field investigations. All
estimates should be adjusted for further degradation over time.
Note 3: Due to the limited amount of effort available for field assessments, stream assessment information came from a variety
of sources, and did not include the extent of the damage, Since the extent is not known, we have assumed restoration costs at
an average of $100,000 per identified headcut
DS = Degraded Streams
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Table 7.6: Location of management measures to address headcuts within the Watershed

Principal Stream

Tributary

Subwatershed

Stream Segment

Latitude / Longitude

D'Olive Creek

D
DA
DACA
DB
DD

3
1
1
2
3

D9
DA1
DACA1
DB5
DD3

30.664528/-87.872153
30.644603/-87.867867
30.643853/-87.861539
30.670506/-87.885331
30.660019/-87.869561

T
T
TAA
TB
TCA
TD

8
8
7
7
9
8

T6
T9
TAA1
TB1
TCA1
TD1

30.630419/-87.873017
30.632450/-87.856939
30.642561/-87.896661
30.641956/-87.882972
30.631464/-87.886850
30.635556/-87.879778

Tiawasee Creek

Figure 7-3. Location of management measures to address headcuts within the Watershed
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Lake Forest Lake Management Measures
As discussed in Section 6.4.3, the large quantities of sediment received by Lake Forest Lake since it was
built in 1973 have significantly reduced the volume of the lake (see Section 4.4.2). The exact amount of
sediments deposited in the lake has not been determined. However, the loss of lake volume is known to
have reduced the productive life of the lake as a biological, recreational, and aesthetic resource (Webb,
2016).
Although the rate of sediment transport into Lake Forest Lake has been reduced in recent years, continuation
of the present loading rates estimated by Cook and Moss (2008) (see Section 4.4.2) will accelerate the
filling of Lake Forest Lake. Restoration of lake volume is important to maintaining the recreational and
aesthetic attributes of the lake as well as the real estate value of nearby properties. From a larger perspective,
it is important that Lake Forest Lake continues to serve as a functional sediment trap, intercepting and
retaining sediments that would otherwise be transported downstream into D’Olive Bay and Mobile Bay.
Lake Forest Lake Restoration Master Plan Recommendations
The Lake Forest Lake Restoration Master Plan was developed in September 2020 by the Lake Forest Lake
Improvement Committee. (Laws, 2020). A Project Plan was developed to include the restoration of the lake
over a three year period (2025 through 2028). The selected Project Plan consists of 23 elements that have
been classified as to their intended effects and “priority”. This “priority” was not based on an element’s
importance, but rather on safety and/or relationships between the elements (Laws, 2020).
These 23 elements were ordered into ten priority categories: (1) Dam Safety; (2) Upstream Sediment
Containment; (3) Flood Control; (4) Lake Sediment Removal; (5) Fishery Habitat Creation; (6) Establishing
Fisheries; (7) Public Access and Recreation; (8) Environmental Features; (9) Operational Features; and (10)
Monitoring and Adaptive Management. Table 7-7 below shows the priority category, description, and
location of the proposed projects.
Table 7.7: Lake Forest Lake Management Measures
ID#

Priority
Category

LFL-1

1

LFL-2

2

LFL-3

2

LFL-4

4

LFL-5

7

LFL-6

7

LFL-7

8

LFL-8

Description
Dam Safety repair to the Dam and Sluice Box
Guillotine gate value and annual dam safety
inspections
Construct a one cell sediment catch basin on
Tiawasee Creek
Construct a three cell sediment catch basin on
D’Olive Creek
Dredge the lake to regain storage capacity and
beneficially reuse sediment to create spoil
islands (LFL-9) or other suitable purposes
Install a sediment bedload interceptor at mouth
of Lake Forest Lake
Make the lake a “Public Resource”
Establish legal designation of the three key lake
entry points for free public access in perpetuity
Beneficially re-use dredge sediment to create
islands for the City of Daphne or other suitable
purpose. Islands should be dedicated to the City

Location
(latitude/longitude)

Implementation
Schedule

30.651467/-87.907275

2024

30.646347/-87.896811

2025

30.651928/-87.890694

2025

30.652486/-87.897664 and
30.64945/-87.90055

2025

30.652111/ -87.893335

2028

N/A
(1) 30.651783/-87.906025
(2) 30.652253/-87.893539
(3) 30.648422/-87.899767

2028
2028

Various
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ID#

LFL-89
LFL910
LFL1011

Priority
Category

8
8
8

LFL1112

10

LFL1213

4

LFL-13

2

LFL = Lake Forest Lake

Description
in perpetuity as environmental preserves for the
benefit of native species
Setting aside designated lake side natural areas
as environmental preserves in the vicinity of the
three lake entry points
Establish “special management areas” to
preserve habitat for special interest species
Preserve Grady Ponds as areas of “significant
environmental value”
Monitor flow and sediment on (1) the two main
tributaries to the lake at Bayview Bridge, (2)
just downstream at the dam, and at the (3) Main
Street Bridge on D’Olive Creek
Sonar Survey of Lake Forest Lake to estimate
deposited sediment and hard bottom lake
elevations to more accurately estimate sediment
removal volumes
Conduct a bathymetric survey the Lake to
estimate deposited sediment and hard bottom
lake elevations to estimate sediment removal
volumes more accurately.

Location
(latitude/longitude)

Implementation
Schedule

(1) 30.651783/-87.906025
(2) 30.652253/-87.893539
(3) 30.648422/-87.899767

2028

Various

2028

Various

2028

(1) 30.652075/-87.895333
and 30.646747/-87.897658;
(2) 30.651708/-87.907517;
(3) 30.652686/-87.911836

2022

30.651571 /
-87.902743

2025

Various

2022
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Lake Restoration Approach and Engineering Considerations
The Master Plan’s suggested approach to lake restoration involves construction of upstream sedimentation
basins within each tributary arm of the lake to “trap” sediments. This should be followed by removal of
sediment accumulations within the remaining portions of the lake that are chosen to be maintained as “open
water” for recreational use and aesthetics. Prior to conceptual design and projections of cost, additional
investigations of the lake conditions will be necessary. Community consensus, regulatory constraints, and
funding availability will influence the lake restoration decisions. Additionally, it is recommended that stable
and equitable funding sources are identified prior to installation of any designs that require maintenance,
such as sediment traps. For example, sediment traps will only function with regular maintenance. The most
practical locations for the sedimentation basins in the tributary arms appear to be downstream of Bay View

Figure 7-4. Lake Forest Lake (2009) with possible sedimentation basins.

Drive on D’Olive Creek, and at the present “delta” area on Tiawasee Creek downstream of the cart bridge.
These general locations are shown in Figure 7-3.
The purpose of the sedimentation basins is to capture sediment before it enters the open water portions of
the lake. The sedimentation basins would trap the sediment in a location that would allow it to be easily
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removed. The accumulated sediment deposits must be periodically removed as needed to maintain the
sediment trapping capacity of the basins.
The basic concept involved in sedimentation basins is to create an area of relatively low velocity in order
to induce sediments to settle out of the flow. Sediment basins are typically designed with a downstream
flow control in the channel that creates an upstream pool and may include an excavated basin to enlarge the
cross section. Flow control devices are required to create and operate the sedimentation basin. The outlet
controls create a damming effect, while inlet controls divert low or high flows from the stream to the
sedimentation basin to isolate the trap and create a bypass during maintenance operations. Flow control
devices include weirs, slots, gates, and flashboard risers. It is important to consider the hydraulic conditions
for each component of the structure. The stage-discharge relationships for the various flow control
structures involved in the project (e.g., slots and weirs) and channels may have different flow depths for a
given flow.
If sediment removal maintenance was programmed for two-year intervals, then the bedload loading rates
presented previously indicate that minimum “live” sediment storage volumes would need to be
approximately 7,054 cy (190,458 cf or around 4 acre-feet) in the D’Olive Creek embayment and 1,456 cy
(39,312 cf or around 1 acre-foot) in the Tiawasee Creek arm. Assuming a four-foot sediment storage depth,
these volumes translate to areas of about 1.1 acres in the D’Olive arm and 0.25 acre in the Tiawasee arm.
However, storage for sedimentation represents only a portion of the area that would be required. A hydraulic
flow regime must be established to prevent short-circuiting (such as baffle walls) and to maintain velocities
that are slow enough to promote sedimentation. This must be done even during high storm flows, otherwise
sediments in the basin will scour and resuspend. To design the sediment basins, detailed hydraulic analyses
(which were beyond the scope of this WMP effort) must be performed. For a preliminary planning analysis,
a three-acre sedimentation maintenance area in the D’Olive arm and a one-acre sedimentation maintenance
area in the Tiawasee arm are considered herein.
Sedimentation maintenance areas should be located to minimize impacts to the surrounding locale, and to
reduce potential environmental impacts from construction and subsequent operation. The sites should be
readily accessible to equipment, such as front-end loaders, excavators, and dump trucks. As the
sedimentation basins fill, routine maintenance will be required at approximately two-year intervals to
maintain functionality.
There are two major components of sediment detention construction–excavation of the basin and
construction of control structures. Control structures may be constructed from a wide variety of materials
and methods. Typically, the excavation of sediment detention basins is a very intrusive endeavor and
requires the movement of large volumes of material. To reduce impacts and facilitate construction, all
construction activity should be conducted in a dewatered environment. Information from Lake Forest
Property Owners Association representatives indicates that the lake can be lowered six feet to eight feet,
which will be necessary if the basins are situated within the D’Olive Creek and Tiawasee Creek
embayments. During construction, stream flow coming into the area will need to be diverted around the
excavation areas to minimize water quality impacts.
Operation and maintenance efforts will be required to ensure that the sedimentation basins function as
designed. Sediment accumulations should be monitored so that removal can be initiated as the two basins
near their respective capacities. In addition, the structural integrity of the basin components should be
periodically monitored.
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Removing sediment deposits from the remaining portions of the lake not included in the sedimentation
basins would have to be accomplished by hydraulic dredging and/or mechanical excavation. The costeffectiveness of the methods will depend upon the locations and depths of the desired sediment removal
efforts.
Mechanical excavation is generally less expensive when it can feasibly be performed. As noted previously,
the lake level can be lowered six to eight feet, and mechanical excavation may be feasible above these
elevations if an extended drying period is allowed and access constraints are not restrictive. The feasibility
of mechanical excavation will also depend on the sediment characteristics, which affect dewatering and
equipment handling considerations. This approach will also require an acceptable location be identified to
contain the excavated sediments.
Hydraulic dredging will likely be the method of choice for removal of underwater sediments. A disposal
area with outflow controls will be required to prevent unacceptable suspended sediment (i.e., creation of
turbidity) concentrations in the return flow. The size and location of a disposal area or island will depend
on the sediment characteristics (i.e., sands dewater much faster than silts and clays); the volume of the
material to be dredged, the dredge pump rate; and whether the entire dredging operation is conducted in a
single operation or sequentially phased so that disposal area sediments are removed between dredging
projects.
Prior to implementation of the Lake Forest Lake management measures, a stable and equitable funding
source should be identified to account for operation and maintenance.
Costs
Costs for the complete restoration and operations of the restored Lake Forest Lake are described in the
Master Plan. These estimates assume initial funding of construction in late 2023, a one-year long drawdown
of the Lake would occur in early 2024 and end in 2025. Completion of the drawdown would mark the start
of heavy construction in 2025 and continue through 2028. The estimated costs for the Construction Stage
are derived at October 2025 price levels and cover the period between 2025 and 2028 (Laws et. al, 2020).
Operation phase of the project would begin in the year 2028 and continue until the year 2125. Estimated
operation costs provided in the Lake Forest Lake Master Plan Operation costs (Laws, 2020) entail all aspects
of operating the project. Estimated construction stage and operation costs from the Lake Forest Lake Master
Plan are provided below in Table 7.8.
Table 7.8: Lake Forest Lake Restoration Project Plan Costs
Phase
Construction Phase
Project Management
Construction
Total Construction Phase
Operation Phase

Cost
$111,400
$20,106,952
$20,435,852
$11,680/year

D’Olive Bay Management Measures
As discussed in Section 6.4.4, the large quantities of sediment being deposited in D’Olive Bay have
substantially decreased due to the majority of course-grained sediment being captured within Lake Forest
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Lake. Fine-grained sediments can pass through Lake Forest Lake and enter D’Olive Bay during storm
events. The only direct source of sediment input is Joe’s Branch, and the exact amount of sediment being
transported to the Bay from Joe’s Branch is unknown; however, recently completed construction projects
have successfully reduced the sediment loads by nearly 90%.
Although the rate of sediment transport into D’Olive Bay has been largely reduced, as erosion continues in
Joe’s Branch, sediment will continue to be deposited into the Bay. The following management measures
should be implemented to reduce sedimentation in D’Olive Bay:
1. Performing regular maintenance on the Joe’s Branch restoration projects will ensure sediment loads
remain low.
2. Maintenance dredging should be implemented to reduce shoaling impacts at the Lake Forest Yacht
club.
Stormwater Runoff and Flooding Management Measures
The impacts of urbanization on stream water quality due to increased IC has been discussed previously.
Generally stated, urbanization and increased IC modify a watershed’s natural hydrology, resulting in
increased stormwater runoff volumes and reduced infiltration. Increased runoff scours streambeds, erodes
streambanks, and causes large quantities of sediment and associated pollutants to enter streams when it
rains. Since the 2010 WMP, IC has increased from 19.7% to 53%. Continued urbanization of the Watershed
can be expected to result in adverse impacts to water quality, especially within the areas experiencing
increased development. Such impacts can be minimized by adopting low-impact development (LID) and
green infrastructure (GI) practices. There are several available adaptations that can be implemented to
mitigate development pressures. The following adaptations are sometimes referred to collectively as LID
and can be used interchangeably:
•
•

Low Impact Design
Green Infrastructure

The impacts of urbanization on stream water quality due to increased areas of IC have been discussed
previously. Generally stated, urbanization and increased IC modify a watershed’s natural hydrology,
resulting in increased stormwater runoff volumes and reduced infiltration. Increased runoff scours
streambeds, erodes streambanks, and causes large quantities of sediment and associated pollutants to enter
streams when it rains. Since the 2010 WMP, IC has increased from 19.7% to 53%. Continued urbanization
of the Watershed can be expected to result in adverse impacts to water quality, especially within the areas
experiencing increased development. Such impacts can be minimized by better managing stormwater closer
to its source. There are several adaptations to mitigate development. Names that are sometimes referred to
collectively as low-impact development (LID) and used interchangeably, includes:
•
•
•
•
•
•
•
•

Low Impact Design (LID)
Green Infrastructure (GI)
Sustainable Stormwater Management
Better Site Design
Conservation Design
Conservative Design
Smart Growth
New Urbanism/Urbanization
Mobile Bay National Estuary Program | D’Olive Watershed Management Plan Update | 162

•

Light Imprint Design

Different nuances and strategies exist between the concept names above, but they all seek to improve water
quality. Many times there is a distinction made between traditional engineering design and LID. However,
studies such as EPA’s Reducing Stormwater Costs Through Low Impact Development Strategies and
Practices (2007) demonstrate that holistic approaches such as LID result in lower costs, even when
considering initial capital. Perhaps the greatest improvement to stormwater quality could be realized by
coupling reasonable, regionally consistent, and flexible regulations to an educated development community
aware of the cost savings LID provides.
LID is an interdisciplinary, systematic approach to stormwater management that, when planned, designed,
constructed, and maintained appropriately, can result in improved stormwater quality, improved health of
local water bodies, reduced flooding, increased groundwater recharge, more attractive landscapes, wildlife
habitat benefits, and improved quality of life (Low Impact Development Handbook for the State of Alabama,
(Dylewski, et. al, 2014)). LID refers to the systems and practices that use or mimic natural processes that
result in the infiltration, evapotranspiration, or use of stormwater to protect water quality and associated
aquatic habitat. The EPA currently uses the term green infrastructure (GI) to refer to the management of
wet-weather flows using these processes and the patchwork of natural areas that provide habitat, flood
protection, cleaner air, and cleaner water. On both the site and regional scale, LID and GI practices aim to
preserve, restore, and create green space using soils, vegetation, and rainwater-harvest techniques. LID is
an approach to land development or redevelopment that works with nature to manage stormwater as close
to its source as possible. LID employs principles such as preserving and re-creating natural landscape
features, which minimize effective imperviousness to create functional and appealing site drainage that
treats stormwater as a resource rather than a waste product. There are many practices that have been used
to adhere to these principles, including bioretention facilities, rain gardens, vegetated rooftops, rain barrels,
and permeable pavements.
The field assessment performed in association with this WMP update showed pond enhancements and
retrofits have been implemented in some areas throughout the Watershed. Continuing these practices
throughout the Watershed can help to reduce stormwater runoff issues. Control of stormwater runoff is a
Watershed-wide issue of critical importance that must be addressed in a holistic fashion if the stream
degradation and sediment transport problems are to be resolved. The suggested measures provided below
include efforts aimed at controlling stormwater runoff within the Watershed.
Structural Management Measures
LID and GI include structural BMPs that improve water quality and support resilience by retaining
stormwater runoff and allowing for stormwater treatment through infiltration. LID and GI involve the
adoption and implementation of BMPs on new construction and designing retrofits and alternatives for
existing buildings and site plans. LID approaches create functional and appealing stormwater management
systems by using techniques such as bioretention facilities, rain gardens, vegetated rooftops, rain barrels,
permeable pavement, and rainwater harvest techniques. Retrofits can include rain gardens, curb cuts, and
disconnecting downspouts to increase the opportunity for stormwater runoff to infiltrate to the groundwater.
These retrofits and BMPs and many others are described in detail in the Low Impact Development
Handbook for the State of Alabama, (Dylewski, et. al, 2014). LID and GI approaches use nature as a model
to manage rainfall at the source through sequenced runoff prevention strategies, runoff mitigation strategies,
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and treatment controls to remove pollutants. LID emphasizes improved aesthetics, creation of wildlife
habitats, and community involvement and engagement and, as noted by the EPA, typically require lower
initial investment with the ability to be maintained similarly to other landscaped areas. It is recommended
as a management measure for municipalities within the Watershed to lead by example within the community
by implementing LID and GI practices and retrofits on properties owned and maintained by the cities and
county under the guidance of the Low Impact Development Handbook for the State of Alabama, (Dylewski,
et. al, 2014). When implemented throughout a watershed, LID and GI BMPs can significantly contribute to
reductions in the pollutant load from stormwater runoff. Suggested LID and GI techniques for new
developments with potential pollutant load reductions are presented Table 7-9, and recommended retrofits
for existing developed areas are presented in Table 7-10.
Table 7.9: Recommended LID Practices
Practice
Sediment
80 - 85%

Bioretention Cells
Constructed
Stormwater Wetlands
Permeable Pavement
Swales
Level Spreaders and
Grassed Filter Strips
Rainwater Harvesting
Green Roofs
Riparian Buffers

Pollutant Removal
Nitrogen
Phosphorous
40 - 50%
45 - 60%

Cost
medium/high

80 - 85%

30 - 40%

40%

medium/high

99%
35 - 80%

65 - 80%
20 - 50%

42 - 80%
20 - 50%

high
low

40 - 50%

20 - 30%

20 - 35%

low

Reduces flooding and erosion
Decrease runoff and peak flows
60 - 85%
30%
35 - 40%

medium
high
medium

Table 7.10: Recommended Retrofit LID practices
Practice
Rain Gardens
Curb Cuts
Disconnected
Downspouts
Retention Cells (where
land is available)

Pollutant Removal
Sediment
Nitrogen
Phosphorous
Phosphorus and nitrogen removal
Directs runoff to primary stormwater control
measure
Directs runoff to primary stormwater control
measure
80 - 85%

40 - 50%

45 - 60%

Cost
low
medium
low
Medium/high

Bioretention swales are gently sloping drainage ditches filled with vegetation that are designed to remove
silt and other pollution from stormwater and surface water runoff (Gibney, 2020). Large, underutilized
parking areas may be suitable for partial pavement removal and replacement with natural vegetation, as
well as installation of a bioretention swale. Examples of four different types of bioretention swales designs
are shown below in Figure 7.4.
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Figure 7-5: Examples of bioretention swales (Dylewski, et. al, 2014)

Control of stormwater runoff is a Watershed-wide issue of critical importance that must be addressed in a
holistic fashion if the stream degradation and sediment transport problems are to be resolved. The suggested
measures provided below include efforts aimed at controlling stormwater run-off within the Watershed.
Constructed stormwater wetlands (CSWs) are another LID management option. CSWs function like natural
wetlands to treat stormwater. CSWs treat stormwater runoff by using biological, chemical, and physical
processes to promote infiltration, cycle nutrients, and filter and decompose pollutants (Alabama
Cooperative Extension System, 2016). Figure 7.5 provides a profile of a CSW.
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Figure 7-6: Example of a CSW profile (Alabama Cooperative Extension System, 2016)

Table 7.11 includes suggested management measures to address stormwater runoff and flooding within the
Watershed including potential locations for construction of new LID and GI projects. Figure 7-7 illustrates
the location of these management measures
Table 7.11: Structural Stormwater Runoff and Flooding Management Measures
ID #

Management
Measure

SW-1

Rain Gardens

Install rain gardens at various locations throughout the
watershed to improve stormwater infiltration and
treatment.

SW-2

Permeable
Pavement

Implement permeable pavement in parking stalls and
walkways. Evaluate parking demand and convert underutilized parking to permeable pavement or restore
vegetation

Hydrodynamic
Gravity Separator
(HGA)

Hydrodynamic separators use vortex forces to separate
pollutants from surface water runoff, settling our total
suspended solids, biological oxygen demand, and solidbound heavy metals and nutrients, while oils and
floatables are captured at the surface. Multiple locations
have been identified in the watershed that could benefit
from the installation of HGAs.

SW-3

SW-4

Evaluate and
address high
conductivity

Description

High conductivity has been identified potentially due to
the back flush of the water tower located near Spanish
Fort Blvd. and Hwy 225. Investigation of this anomaly
should occur to determine the source.

Latitude /
Longitude
30.6542/87.90264 and
30.65248/ 87.90185
30.65304/ 87.90608 and
30.67306/ 87.90166
(1) 30.65337/
-87.90615
(2) 30.65436/ 87.90616
(3) 30.66018/ 87.86167
(4) 30.66222/ 87.85432
(5) 30.66732/ 87.90864
(6) 30.65787/ 87.90629
30.668368/ 87.906103

Cost
$20,000 $100,000
$20,000 $500,000

$50,000 $1,000,000

$10,000 $20,000

Mobile Bay National Estuary Program | D’Olive Watershed Management Plan Update | 166

ID #

Management
Measure

SW-5

Bluff Repair Project

SW-6

LID Demonstration
Park at Spanish Fort
Baseball Park

SW-7

LID Demonstration
Park at Spirit Park

SW-8

LID Demonstration
Park at Al Trione
Sports Complex

SW-9

SW-10
SW-11

LID Retrofits

Stormwater retrofits
on Ridgewood
Drive
Residential
Demonstration LID
Project

SW-12

LID Website and
Brochure

SW-13

State Stormwater
Infiltration
Guidance

SW = Stormwater

Description

Latitude /
Longitude

Cost

30.66282/ 87.91275

$20,000,000

30.67283/ 87.90086

$100,000 $1,000,000

30.66882/ 87.89617

$100,000 $1,000,000

30.61500/ 87.87383

$100,000 $1,000,000

Retrofit existing landscaping to incorporate LID
elements, such as curb cuts to tree islands, rain gardens
with educational signage to green spaces, bioswales for
rain catchment.

(1) 30.66711/
-87.91181
(2) 30.66095/ 87.90542
(3) 30.65881/ 87.90256

$100,000 $1,000,000

Retrofit existing planted median along Ridgewood
Drive as a bioswale to increase stormwater infiltration

30.64069/ 87.89835

$500,000 $750,000

Implement a residential demonstration LID project in
cooperation with a local residential developer

TBD

$25,000

N/A

$5,000

N/A

$40,000

Significant erosion has been identified as an issue along
the bluff along Patrician Drive. This project will
mitigate damage to water quality.
Retrofit the Spanish Fort Baseball Park with LID design
elements to serve as a demonstration park. LID elements
can include, permeable parking areas, rain gardens, curb
cuts, bioswales and tree wells.
Retrofit Spirit Park with LID design elements to serve
as a demonstration park. LID elements can include,
permeable parking areas, rain gardens, curb cuts,
bioswales and tree wells.
Retrofit Al Trione Sports Complex with LID design
elements to serve as a demonstration park. LID elements
can include, permeable parking areas, stormwater pond
retrofits, rain gardens, curb cuts, bioswales and tree
wells. This park could benefit from significant tree
planting to provide shade for sports viewers while also
providing infiltration opportunities.

Create a LID Trail Website and map brochure to provide
a resource for individuals to see LID projects and their
effectiveness
Create design guidance document and educational
campaign clearing up conflicting information coming
from various state and local entities regarding the ability
to infiltrate stormwater without a discharge pipe.
Associated with this is direction and acceptance of
polices to allow sand chimneys, subdrains, under drains,
subsoil drains, side bank
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Figure 7-7: Structural Stormwater Runoff and Flooding Management Measures

Nonstructural Management Measures
The municipalities within the Watershed have adopted (or are adopting) ordinances to require or encourage
LID and GI practices, but these ordinances have different provisions and are inconsistent. Other
municipalities and the unincorporated Watershed areas of Baldwin County outside of municipal jurisdiction
have either no provisions or limited provisions for LID and GI. Chapter 9.0 includes discussions of federal
and State regulations and local ordinances that are applicable to the Watershed areas. It is recommended
that the DWWG and DIFT promote and encourage LID and GI throughout the Watershed and promote
consistency of those measures within the various jurisdictions. Successful implementation of LID and GI
practices at the Watershed scale will require communication and coordination among the multiple local
jurisdictions.
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Comprehensive growth plans to manage continued development should be created on a Watershed scale. It
must be initiated during early community planning processes and carry forward through all phases of site
selection, design, and approvals. Additional information on community planning, site selection
considerations, and LID practices can be found in the Low Impact Development Handbook for the State of
Alabama (Dylewski, et. al, 2014). Additionally, a geographic information system (GIS) database should be
created to show the locations of existing, planned, or potential projects that incorporate LID and GI
principles. This database would serve as an opportunity to increase public awareness for the community
and serve as demonstration projects for engineers, architects, developers, and builders. Nonstructural
management measures are described below in Table 7.12.
Table 7.12: Non-Structural Stormwater Runoff and Flooding Management Measures
ID #

Management
Measure
Develop
campaign to
educate policy
makers,
developers, and
planners on the
long-term benefits
of LID and GI.

Description

Cost

SW-12

Smart Growth
Strategy

The primary step to increasing LID and GI practices in the
Watershed is to educate the public, business owners,
practitioners, and policy makers on the benefits, costs, and
opportunities for implementing them. Educational measures
to address LID and GI practices include creating and
implementing programs that focus on developing land
responsibly and developing resources to educate the public
and businesses on greener practices.
Develop a “Smart Growth” strategy aimed at controlling use
of impervious cover. This activity can be led by the DWWG.

SW-13

LID and GI
Workshops

Provide workshops and educational materials on LID and GI
practices designed to target both developers and
homeowners.

See Note 1

SW-14

Incentivize LID
and GI practices

Create an incentive program to encourage the use of LID and
GI practices in new development within a regulatory
framework.

See Note 1

SW-15

Stormwater
Infrastructure
Inventory

SW-16

LID and GI
Stormwater
Retrofits

Complete assessment of existing stormwater infrastructure
and identify infrastructure that needs to be updated and/or
retrofitted.
Implement LID and GI retrofits that promote
retention/infiltration of stormwater. Proposed locations for
LID and GI retrofits are provided in Table 7-11.

SW-17

Flood Analysis

Develop formal extent of service (EOS) and level of service
(LOS) policies.

$50,000 $100,000

SW-18

Update
Stormwater
Regulations

Improve existing development regulations that include
stormwater volume control.

See Note 1

SW-19

411 Reporting
System

Create a 411 system for residents to report flooding related
issues and develop a database of suspected or reported
problem areas.

$50,000

SW-20

Stormwater
Utility Program
Evaluation

Re-evaluate feasibility of implementing a stormwater utility
program or other alternative funding mechanisms to fund the
stormwater management program.

See Note 1

SW-11

See Note 1
Material
Development
$5,000 $20,000

$25,000

$50,000 $100,000
See Table
7-11
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ID #

Management
Measure

Description

Cost

SW-21

Update LID and
GI Regulations

Update State codes regarding stormwater infiltration to
facilitate the implementation of LID and GI practices as
suitable alternatives to traditional practices.

See Note 1

SW-22

Comprehensive
Growth
Management Plan

Develop a comprehensive growth management plan with
long-range policy guidance for how jurisdictions plan to
manage growth and development with respect to the natural
environment and available resources.

$50,000 $100,000

Educate the community through workshops on how to
implement erosion control measures on residential
properties.

$25,000

Convert low traffic or unneeded roadway areas to permeable
pavement, reduce pavement width, or restore vegetation.

$25,000 $100,000

Create inventory of lift stations, generators, control devices,
and other critical infrastructure that are prone to flooding.
Floodproof or remove infrastructure from flood prone areas.
Particular attention should be paid to how critical
infrastructure can function during power outages (such as
hurricanes). Explore feasibility of conversion of all bypass
pumps to more stable energy sources such as gas.

$25,000

SW-23

SW-24

SW-25

Workshops on
Residential
Erosion Control
Measures
Study to identify
low traffic and
under-utilized
roadways
Critical
infrastructure
flood prone
assessment

Note 1: Costs assumed to be absorbed by internal administrative costs of participating organizations, municipalities, county, and
agencies.
SW = Stormwater

Water Quality Management Measures
Overland Erosion Management Measures
Evidence of the continuing problems with overland erosion was observed during the stream and wetland
assessments conducted for this WMP. As mentioned previously, tributaries that drain areas with
unimproved roads and/or active construction sites are still heavily impacted by sedimentation. Rain splash
and sheet erosion of soils not protected by vegetation or other means are still a significant contributor of
sediment to streams in the D’Olive Watershed. The suggested measures provided below include efforts
aimed at reducing overland erosion issues within the Watershed.
1. Develop campaign to educate developers and homeowners about the impacts of overland erosion to
downstream waterbodies.
2. Complete field assessment to identify significant sources of overland erosion and develop plan for
addressing these sources.
3. Install exclusion barriers preventing unauthorized ATV access along trails within the Watershed.
4. Develop strategy to secure funding to increase staff resources available for review and enforcement
of erosion and sediment control practices during construction.
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The suggested management measures in Table 7-13 include efforts to address overland erosion issues
throughout the Watershed.
Table 7.13: Overland Erosion Management Measures
ID#

Project

Description

Cost

OE-1

Education
Program for
Residential
Erosion Issues

Latitude/
Longitude

Develop campaign to educate developers and homeowners
about the impacts of overland erosions to downstream
waterbodies.

NA

See Note 1

OE-2

Overland Erosion
Field Assessment

Complete field assessment to identify significant sources of
overland erosion and develop plan for addressing these sources.
For example, implement demonstration project on Alabama
Power Easements

NA

$50,000 $75,000

OE-3

ATV access
restrictions

NA

$25,000 $50,000

OE-4

Erosion and
Sediment Control
Enforcement

NA

$100,000 $150,000

Install exclusion barriers preventing unauthorized ATV access
along trails within the Watershed.
Develop strategy to secure funding to increase staff resources
available for review and enforcement of erosion and sediment
control practices during construction. For example, train law
enforcement how and where to enforce regulations.

Note 1: Costs assumed to be absorbed by internal administrative costs of participating organizations, municipalities, county, and agencies.
OE = Overland Erosion

Sanitary Sewer Management Measures
The suggested measures in Table 7-14 include efforts addressing the sanitary sewer issues throughout the
watershed, including:
1.
2.
3.
4.
5.

Rehabilitation of aging sanitary sewer infrastructure.
Septic tank inventory.
Education and incentives for residents to maintain properly functioning septic systems.
Enforce regulations for currently unregulated septic systems.
Stabilize areas around exposed pipes and manholes.
Table 7.14: Sanitary Sewer Management Measures

ID#

Project

SS-1

Nutrient reduction

SS-2

Manhole
stabilization

SS-3
SS-4
SS-5

Manhole
stabilization
Stormwater
Infrastructure
Rehabilitation
On-Site Sewer
Inventory

Description
Create constructed wetland to address eutrophic water at
Tiawasee Creek near Buena Vista Drive
Create inventory of exposed sewer facilities and repair
exposed manholes. For example - Manhole exposed in
the middle of a segment of Tiawasee Creek near County
Road 13
Manhole exposed in main channel of Tiawasee Creek
near County Road 13
Sewer smell along a segment of Tiawasee Creek near
Sherwood Drive. Perform smoke testing, pressure
testing, or other methods to identify sewer smell.
Support the completion of an on-site sewer (septic tank)
inventory and develop a plan for sewer system

Latitude/
Longitude
30.63983/87.88817

$100,000 $200,000

30.6283/87.87103

$50,000 $150,000

30.62985/87.87216

$50,000 $150,000

30.64256/87.89666

$50,000 $150,000

N/A

$5,000
$15,000

Cost
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Latitude/
Longitude

Cost

N/A

$5,000 to
$10,000

TBD upon
completion of
SS-6

$25,000 per
project

N/A

$7,000 to
$10,000

N/A

$7,000

N/A

$5,000

SSO Capital
Improvement Plan

Develop a capital improvement plan to address SSO
issues. Create list of capital improvements and begin
implementing projects aimed at addressing SSOs within
the Watershed

N/A

SS Program
Development

Develop a program that invests in maintenance,
rehabilitation, and capacity of existing sanitary sewer
system. Program should consider requirement of
capacity analysis with new development, potentially
restrict new connections (or require mitigation) in
overtaxed basins, build in redundancy. Program should
also complete a hurricane risk assessment.

$25,000 for
plan
development /
TBD on
implementation
of plan

N/A

$15,000

ID#

SS-6

SS-7

SS-8

SS-9

SS-10

SS-11

SS-12

Project

Sanitary Sewer
Overflow (SSO)
location catalog
Stream restoration
and/or sewer
relocation
Fats, Oils, and
Grease (FOG)
program and
public education
campaign
Capacity,
Management,
Operation, and
Maintenance Assessment
SSO Response
Plan

SS = Sanitary Sewer

Description
connection or maintenance of onsite system. Develop
cost estimates and seek funding for expanding collection
systems
To understand extent of SSOs within Watershed,
support the development of an inventory/catalog of
location of SSOs within the watershed, including areas
where existing sewer system integrity is threatened (e.g.
exposed sewer pipes)
Implement stream restoration project or sewer line
relocation and/or lowering in areas where stream
degradation is threatening sewer system integrity.
Development of FOG management program/ordinance
to reduce the SSOs caused by FOG within the
Watershed. Create a public education campaign to
educate public on FOG and impacts and costs to the
sanitary sewer system
Complete assessment of existing sewer system capacity,
management, operation, and maintenance to determine
if existing system has sufficient capacity and identify
areas of improvement for management, operation, and
maintenance
Develop SSO response plan to be implemented when an
SSO occurs

Pathogen Management Measures
The suggested measures in Table 7.15 include efforts addressing the water quality issues related to
pathogens throughout the Watershed.
Table 7.15: Pathogen Management Measures
ID#
P-1

Project
Integrated Water
Management Plan

P-2

Microbial Source
Tracking Study

Description
Develop an integrated water management plan to address pathogens in the
watershed.
Microbial source tracking, or MST, is a DNA-based technology that
enables the water-quality management community to determine whether
humans or other animal species are responsible for microbial fecal
contamination in an aquatic environment. Traditional water-quality testing
methods cannot distinguish if fecal contamination is coming from a human

Cost
$50,000 $150,000
$50,000 $250,000
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ID#

Project

P-3

Septic Tank
Education and
Maintenance
Program

P-4

Campaign to
reduce pet waste

Description
or a non-human source. Fecal indicator bacteria, used in MST studies, can
distinguish if fecal contamination is coming from human sewage or
livestock manure or bird droppings or another animal. This is a valuable
management tool to identify point and non-point sources of fecal bacteria
and eventually target these sources through the implementation of best
management practices. An initial MST study would start with 5 sampling
locations. If any of those sampling locations are positive, additional
samples will be added to the study to test upstream of the original sample
to further pin point the sources. Up to ten sampling points are estimated in
the studies cost estimate.
Based on the results of the on-site sewer inventory discussed in SS-7, it is
recommended that an educational program be established to educate the
public on the proper maintenance of existing on-site sewer systems,
including a schedule for regular inspections, maintenance (pumping), and
repair. According to USEPA’s Homeowner’s Guide to Septic Systems
(USEPA, 2005), a typical septic system should be inspected at least every
3 years by a professional and tanks pumped as recommended by the
inspector (generally every 3-5 years). Alternative systems with electrical
float switches, pumps, or mechanical components need to be inspected
more often, generally once a year.
Create a campaign aimed to increase awareness about the connection
between pet waste and water quality. The program will provide pet waste
disposal areas in public places. Additionally, the program will focus on
residential waste pickup and how backyard waste pickup can improve area
water quality.

Cost

Note 1

$10,000$25,000

Note 1: Costs assumed to be absorbed by internal administrative costs of participating organizations, municipalities, county, and agencies.
P = Pathogens
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Public Access and Conservation Area Management Measures
Public access to coastal resources is important to people living within coastal communities. Public access
to the ecosystems that people value most also exposes them to their surroundings and is critical to
establishing a connection between people and the environment. Public projects to improve access should
include nature trails, scenic overlooks, boardwalks, historic markers, kayak and canoe launches, and new
access points to waterbodies within the Watershed.
Due to the rich culture and historical resources, trails should be prioritized where trails can also serve as
linear classrooms educating the public about multiple aspects. Table 7.16 and Figure 7-8 shows the
locations of potential public access areas.
Table 7.16: Access Management Measures
ID#

Project

A-1

Hampton Inn at D’Olive
Bay

A-2*

Main Recreation Access
at Lake Forest Lake

A-3*
A-4*
A-4

$10,000 $250,000

30.651678/87.906111

$100,000 $500,000

Construct a parking area, boat launch ramp, pan fishing
pier, and grassed picnic area

30.652208/87.893492

$500,000

Construct kayak and canoe launch from washed out
wooden footbridge

30.648611/87.899433

$10,000 $200,000

Add trail system connecting Eastern Shore trail to five
rivers through the recently obtained as part of the
Forever Wild programs tracts.

Various
Locations

$10,000 –
50,000

Construct boat launch at edge of parking lot

Public Recreation Access
Point #2 at Lake Forest
Lake
Public Recreation Access
Point #2 at Lake Forest
Lake
Trail System

Latitude/
Longitude
30.654264/87.913233

Description

Construct parking area, covered pavilion with picnic
tables, a boat ramp and pier facilities, and a display area
for public outreach

Cost

A = Access
*Measures identified in the Lake Forest Lake Restoration Plan
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Figure 7-8: Access Management Measures

Acquisition of conservation lands through direct purchase or easement programs is one of the best ways to
protect surface waters within the Watershed. Tracts of land set aside for conservation connect terrestrial
and freshwater ecosystems and provide habitat for species of concern. Conservation tracts can also provide
recreational opportunities such as boating, fishing, and hiking which can be critical to community economic
development and provide stakeholders with a sense of ownership that further promotes wise stewardship of
the Watershed’s natural resources. Table 7.17 lists tracts of land within the watershed potentially available
for conservation and Figure 7-9 illustrates these areas.
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Table 7.17: Conservation Area Management Measures
ID#
CA-1
CA-2
CA-3
CA-4

Description
Wooded area along Tiawasee Creek southeast of Daphne
High School
Wooded area east of Pollard Road
Wooded area between neighborhoods north of Whispering
Pines; Owner is willing to donate
Wooded area west of County Road 13; Owner is willing to
donate

Acreage

Latitude/ Longitude

12.7

30.63348/-87.85863

5.9

30.62736/-87.88261

17.5

30.62028/-87.88024

14.3

30.62799/-87.87316

CA = Conservation Area

Figure 7-9: Conservation Area Management Measures
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7.4 Projects Previously Submitted for Deepwater Horizon Funding
Table 7.18 lists proposed projects that have been submitted through the various portals related to funding
from the Deepwater Horizon Oil Disaster. The projects listed below were compiled from the Alabama
Coastal Restoration website (www.alabamacoastalrestoration.org) and the NOAA Gulf Spill Restoration
website (www.gulfspillrestoration.noaa.gov). Only projects that would directly affect improvements in
water quality or ecosystem function were included in this list. Copies of summary sheets describing these
projects are located in Appendix B.
Table 7.18: Proposed projects submitted through various portals related to funding from the Deepwater Horizon
Oil Disaster
Title

Organization

D’Olive Watershed
Restoration

MBNEP, ADCNR, ADEM,
ADOT, GSA, Baldwin
County, City of Daphne, City
of Spanish Fort

Meaher Park
Improvements

ADCNR, State Parks

Critical Issue
Degraded Streams,
Ecology and Habitat,
Stormwater Runoff
and Flooding, Water
Quality

Total Estimate

Latitude

Longitude

$12,781,000

--

--

Access

$3,553,500

30.66729

-87.93355

Note: Meaher Park is just outside Watershed boundary

7.5 Monitoring and Adaptive Management Mechanisms
The DWWG would be responsible for developing a monitoring program to track and evaluate the planned
and implemented management measures as recommended. Measurable success criteria for each
management measure should be developed and tracked to indicate success. Potential success criteria would
include number of studies and plans developed; number of laws or regulations passed; acres of priority
habitat preserved or restored; acres treated for invasive plant removal; number of septic tanks inspected,
serviced, or taken out of service; number or miles of stream restored; etc. In addition to a monitoring
program, the DWWG should develop and implement an adaptive management plan to routinely revisit the
proposed management measures to evaluate their continued need, efficacy, and opportunities for funding
on a five-year cycle. An effort similar to this done by MBNEP in 2019, is the Watershed Condition
Framework, although a repetitive schedule was not mentioned in order to compare and track improvements
and success.
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8.0 Implementation Strategies
8.1 Introduction
Section 7.0 outlined a wide range of measurement measures to address the stormwater runoff, channel
instability, and excessive sedimentation problems affecting the D’Olive Watershed. To successfully
implement these management measures, a strategic approach with a clear implementation program should
be defined and agreed upon early. The implementation program will include prioritizing projects and
creating a schedule to complete them. The implementation strategies will involve numerous stakeholders
within the Watershed including, but not limited to, State agencies (ADEM, ALDOT, etc.), Baldwin County,
cities of Daphne and Spanish Fort, the MBNEP, non-governmental organizations, property owners’
associations, individual property owners, and others. Therefore, re-invigorating a Watershed Management
Plan Implementation Team (DWWG) or utilizing a subset of the Daphne Environmental Advisory
Committee (EAC) to, at a minimum, coordinate between stakeholders is a priority. Additional DWWG
roles could be filled by the subset of the EAC as their capacity allows. This chapter provides strategies to
help successfully implement the management measures recommended in the Watershed Management Plan

8.2 Management Strategies
A watershed-based approach to address the critical issues affecting the health of the D’Olive Watershed
Management Plan must be adopted as a primary management strategy. The most important tenet of this
philosophy is that both the problems and the solutions affecting the health of our natural resources extend
across jurisdictional boundaries. Construction, stormwater runoff, and water quality issues in the
headwaters of a system eventually make their way to the coastal habitats downstream.

8.3 Top Projects Recommended for Implementation
As part of this WMP update, a workshop was held with representatives from MBNEP, Spanish Fort,
Daphne, and the Geosyntec Team. Mike Eubanks presented each issue observed during the field
observation. Ashley Campbell presented a map that she had prepared with known opportunities for
improvement. A consensus was formed for the top ten project opportunities within the Watershed that were
implementable within the short term and would have beneficial impact on critical issues and areas within
the watershed. A field tour was held with many of the workshop attendees to observe and discuss the issues
at each opportunity site. A presentation of the final “top ten” opportunities was also presented to the Daphne
Environmental Advisory Committee. The projects were ranked, described in greater detail, and presented
to the DWWG. The DWWG requested that the different criteria be applied in the project rankings. The
Geosyntec Team used the revised criteria and weighting recommended by the DWWG. The project ranking
did not differ significantly and was re-presented to the DWWG, who then concurred with this list of priority
projects.
To provide further context to these priorities, the projects were admittedly ranked in light of grant funding
that was thought to be available from ADEM at the time. It is recommended that the DWWG utilizes
similar techniques to prioritize other projects and project types as conditions change and funding
opportunities become clearer. Potential projects that were identified as top opportunities are shown in
Figure 8.1. These projects address critical issues throughout the Watershed. In Table 8.1, 14 projects were
prioritized based on their potential to improve water quality (i.e., reduce sedimentation) throughout the
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Watershed. Additionally, these projects were ranked in terms of constructability, with higher ranked
projects being easier to permit, easier to obtain landowner agreements, and lower risk to public safety. These
rankings have been used to secure funding for three projects, and they will be used to request funding for
an additional four projects.

Figure 8-1: Map of top opportunities for implementation

Active erosion and headcuts throughout the D’Olive Watershed have contributed to sediment entering the
streams and degrading the water quality. Table 8.1 identifies the proposed projects and ranks them
according to the greatest potential to improve water quality throughout the Watershed. Projects in Table
8.1 highlighted in bold are projects that have currently been funded.
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Table 8.1: Top Projects Recommended for Implementation.
Project

Water Quality
Improvement
Benefit

Constructability

D’Olive Creek near
Pine Run

1

7

Project Type
Stream Stabilization /
Restoration (Priority
1)
Stream Stabilization /
Restoration (Priority
1) and Outfall Repair
Stream
Stabilization /
Restoration (Grade
control)
Stream Stabilization /
Restoration (Priority
1)
Stream Stabilization
(Bank Stabilization) /
Restoration
Stream Stabilization /
Restoration
Stream Stabilization /
Restoration (Priority
1)
Stream Stabilization /
Restoration (Priority
1)

Critical Area
Addressed

Latitude /
Longitude

Degraded streams

30.671/
-87.8854

Degraded streams/
potential sanitary
sewer issues

30.6487/
-87.9137

Degraded
streams

30.6472/
-87.9142

Degraded streams
/ exposed sewer

30.6424/
-87.8969

Degraded streams

30.6419/
-87.8828

Degraded streams

30.6419/
-87.8844

Degraded streams

30.6514/
-87.875

Degraded streams

30.652/
-87.8743

Tiawasee Creek
Country Club
Stormwater Outfall
Tiawasee Creek at
Montclair (upstream
of restoration)
completed
Tiawasee Creek near
Montclair Place (sewer
exposed)

2 (tie)

1

2 (tie)

2

2 (tie)

3

Tiawasee Creek near
Avon Court

2 (tie)

6

6 (tie)

13

6 (tie)

10

8 (tie)

8

8 (tie)

11

Stormwater Upgrade

Stormwater runoff

30.6644/
-87.8722

10 (tie)

12

Stream Stabilization /
Restoration (headcut
grade control)

Degraded streams

30.6365/
-87.8853

10 (tie)

4 (tie)

Slope Stabilization

D’Olive Bay

30.6351/
-87.8804

D’Olive Creek Oak
Creek
Tiawasee Creek near
Green Bay Drive
(downstream)
Tiawasee Creek near
Green Bay Drive
(upstream)
D’Olive Creek
Stormwater Facility
Upgrade (Oak Creek)
D’Olive Creek near
Canterbury Road
D’Olive Bay Slope
Stabilization-Shriners
Lane North
D’Olive Bay
Stormwater Outfall
South Stabilization

Potential Outfall
30.6322/
Repair/Slope
D’Olive Bay
-87.8757
Stabilization
Stream Stabilization /
D’Olive Creek Hwy
30.644/
Restoration (Priority Degraded streams
13
14
31/Wilson Drive
-87.8616
1)
D’Olive Bay
Potential Outfall
30.6489/
Stormwater Outfall
14
4 (tie)
Repair/Slope
D’Olive Bay
-87.9135
North Stabilization
Stabilization
Note: Bolded projects are projects that are currently funded for construction at the time this WMP was developed.
10 (tie)

9
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Top Opportunities for Funding
The following projects are identified as those most critical to complete for overall Watershed health.
Funding will be requested through ADEM to complete the construction of these projects. These projects
are highlighted in Table 8.1.
Tiawasee Creek Country Club Stormwater Outfall
The Tiawasee Creek Country Club stormwater outfall project has two sections associated with it. Section 1
is experiencing a severe headcut along Sherwood Drive (Figure 8.2). There is a strong sewer smell present
in the area, but field observations have not identified any broken sewer lines. This area is critical for
restoration to protect not only the stormwater infrastructure but also the electric distribution line located
within six feet of the headcut. Section 2 is a slope failure being accelerated by overland sheet flow and
parking lot flow. The initial cost estimate to restore the area is approximately $415,000. The cost estimate
assumes three locations along the reach will require a drop inlet structure, minimal grading to install the
inlets, select fill material to restore a portion of the headcut, rip-rap reinforcement, and two construction
entrances.

Figure 8-2: Headcut near Lake Forest Lake Tennis Court.
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D’Olive Creek near Pine Run
During 2020 WMP update, D’Olive Creek near Pine Run was identified as the most significant sediment
producer in the entire Watershed, and a significant headcut was observed in this area during the field
investigation (Figure 8.3). Though this project is critical to addressing the water quality and wetland quality
issues within the Watershed, it is among the costliest and most difficult access due to the need to secure
multiple landowner agreements. It is also directly upstream of a previously constructed stream restoration
project. The approximate length of channel affected by the headcut is between 800 and 1,200 feet, but it is
increasing daily.
The restoration strategy for this project is to stabilize the headcut using a combination of multiple stream
restoration priority techniques including partially filling the scoured channel, creating a new stable channel,
lowering the floodplain elevation, and narrowing the floodplain. The initial cost estimate for this project is
$1,120,000.

Figure 8-3: Headcut on D'Olive Creek near Pine Run.
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Tiawasee Creek near Montclair Place
The Tiawasee Creek Montclair Place project aims to restore an exposed sewer pipe and stabilize an existing
headcut (Figure 8.4). Though this project will provide great benefit to the Watershed, construction of it
will be difficult due to its proximity to a house. The approximate length of channel effected by the headcut
is 840 feet. The initial cost of this project is estimated to be $834,000.

Figure 8-4: Headcut near Montclair Place.
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D’Olive Creek near Canterbury Road
The D’Olive Creek Canterbury Road project aims to stabilize a headcut near an adjacent playground along
Canterbury Road (Figure 8.5). This project is within pristine wetlands and directly upstream of a previously
constructed stream restoration project. The approximate length of channel effect by headcut is 100 feet. The
initial cost estimate for the project is approximately $89,000. The cost estimate assumes the installation of
one drop inlet structure, select fill material to restore a portion of the headcut, a rip-rap outfall, and one
construction entrance.

Figure 8-5. Canterbury Road headcut.
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Tiawasee Creek near Avon Court
The Tiawasee Creek Avon Court opportunity consists of a slope failure near a road crossing (Figure 8.6).
Trees have fallen and obstructed the normal flow within the creek, resulting in lateral migration of the banks
via bank erosion. The slope failure is located on a very steep slope. The estimated length of the slope failure
is 215 feet. The initial cost estimate for this project is $193,500. The restoration strategy for this project is
to stabilize the bank by securing the toe of the slope downstream of the existing riprap.

Figure 8-6: Slope failure near Avon Ct

8.4 Implementation Actions
The following outlines the activities that should be pursued at a minimum to implement the management
measures recommended in this WMP.
Watershed Management Plan Implementation Team
The members of the DWWG would collaborate to guide and oversee the management measures. The
DWWG would serve the following purposes:
•

Serve as the point of contact for coordination between the stakeholder groups within the Watershed.
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•

Assist with securing sustained, long-term funding to implement management measures.

•

Guide a sustained effort to purchase and protect conservation lands.

•

Evaluate options to naturally protect or restore existing ecosystems.

•

Engage the public and foster community outreach and education programs.

•

Work with governmental and private interests to develop low-impact design and green infrastructure
showcase projects, supportive regulations, and incentives for new developers

The DWWG would comprise representatives of various Watershed stakeholder groups. If justified,
consideration could be given to funding and hiring a Watershed Coordinator. The DWWG would report to
the city governments of Daphne and Spanish Fort and the Baldwin County Commission. All work proposals
issuing from the DWWG would require approval by all three entities. Due to the importance of its role, the
DWWG should be established as soon after the adoption of the WMP as possible.
Prioritize Stream Reaches Affected by Active Headcutting
Repair of the stream reaches in the D’Olive Watershed being affected by active head-cutting and channel
incision (see Figure 4.12) should be pursued immediately after the WMP is approved. If the present
headcuts are not halted from their ongoing upstream movement, the risk for future substantial stream
channel and floodplain damages is high.
The major goal of this effort would be to stop the progression of headcuts along the main stem stream
channels and the numerous tributaries and smaller drainages being damaged. Initial work should be focused
on the most upstream leading edges of the headcuts on each stream to prevent further movement, with
subsequent efforts being devoted to restoring the stream gradients downstream of the initial projects.
Detailed site-specific solutions that employ the most appropriate corrective measures should be developed
to best satisfy the needs and meet the challenges at each unique location.
A master implementation schedule and cost estimate should be developed that reflects work priorities and
risks to resources. This information should guide a programmatic stream restoration approach for advanced
planning, design, and construction activities in a systematic and comprehensive manner.
In prioritizing the stream restoration work, emphasis should be placed on completing the 13 projects
identified in Section 7.3.2. Time is critical to prevent the existing stream degradation problems from
extending further upstream at new numerous locations in the Watershed. Thus, work should begin
immediately to identify funding, develop designs, and pursue construction of corrective measures as the
priority of interest after the WMP is adopted.
Retrofit Existing Developments
Stormwater retrofits have been defined in this WMP as practices that modify existing stormwater systems
or install new stormwater management facilities in already developed areas. Selection and design of retrofit
projects will differ when compared to design of stormwater systems for new developments and will likely
be more complex and expensive because of the limitations of available undeveloped space and challenges
imposed by terrain. Typically, retrofit projects are sponsored by public entities and funded by public
sources, rather than the costs being borne by the original developers of the established projects within which
the retrofits would be constructed. Securing long-term and sustainable funding may be the most important
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first step for implementation. Retrofit projects will usually require the cooperation and/or permissions of
private entities (i.e., property owners associations, business owners, etc.). Coordination with and support
from the community is a critical element.
A Watershed-scale retrofit program will be most cost-effective and better accomplish its objectives if it is
planned and implemented with a programmatic approach. A sequential process for planning and
implementing a retrofit program is summarized below:
•
•
•
•
•

Refine retrofit strategy to meet local restoration objectives.
Identify potential retrofit sites and investigate their feasibility.
Inventory and prioritize retrofit projects.
Design and construct selected retrofit projects.
Inspect, maintain, and evaluate projects following construction.

Modify Regulatory Framework
One of the most pressing issues for this Watershed is the increase in urban development without consistent
regulatory measures. To accommodate the continued population growth and increase in seasonal tourism,
the cities and County within the Watershed should develop consistent zoning and design standards to
minimize impervious cover, incentivize low impact design and green infrastructure, conserve riparian
zones, and retain stormwater runoff.
This WMP identifies management measures related to modifying the regulatory framework for
development, stormwater, and erosion control. The recommendations include eliminating regulatory
inconsistencies, resolving deficiencies, improving enforcement, and strengthening natural resource
protection. During the first year following the approval of the WMP, the responsible entities should consider
its recommendations and begin implementing them as appropriate. The existing planning and zoning
entities at the County and municipal levels should collaborate to develop consistent codes and organizations
that transcend governmental boundaries to create Watershed-based designs, construction, and postconstruction stormwater management standards. Equally important, Daphne, Spanish Fort, and Baldwin
County should work together to develop one set of consistent land development codes and ordinances
focused on Watershed-wide stormwater management. Additionally, authorities should consider
subwatershed level ordinances where identified problems are documented and development would further
exacerbate problems.
Education Program
Implementation of the recommended management measures presented in this
WMP will require understanding and support of the public and specific
stakeholders and will greatly benefit from their buy-in. A sustained, targeted,
public education and community outreach program will be critical to assure
that the need for action is appreciated. To efficiently implement the proposed
programs, it is recommended that an overarching education program be
developed and coordinated by the existing Create a Clean Water Future
organization and the DWWG. The Create a Clean Water Future campaign is
providing useful information to the public about measures to take to reduce pollutants in the water. This
campaign describes realistic actions everyone in the public, regardless of age, location, or occupation, can
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take to participate in the program. Continuing to promote the program through various communication
measures is critical to the success of this campaign.
Management of any natural resource is enhanced by the understanding, support, and participation of all
stakeholders. Successful implementation of the WMP includes public education and outreach, which is one
of EPA's nine key elements for watershed planning. Consistent targeted education and outreach will
increase awareness of and support for the recommended management measures necessary to protect and
improve the health of the Watershed. The outreach program should include scheduled presentations to
schools, civic organizations, and others. The following goals have been identified for the public education
and outreach plan:
•
•
•
•
•

Inform, educate, and engage key stakeholders to increase the public's awareness of both the benefits
provided by and the problems impacting the Watershed.
Develop the public's sense of ownership of the waters within the Watershed, along with an
understanding of the natural resources available to the community.
Offer the public ideas for improving, preserving, and restoring the Watershed.
Educate community members so they increasingly value natural resources and recognize the
importance of preserving and protecting them (e.g., educational signage).
Explore additional opportunities to engage the public in the restoration and protection of the greater
Watershed (e.g., recreational trails).

The first steps to successfully implement an education program include 1) Designate advisors from the
DWWG to lead the program, 2) Identify funding sources for new and existing programs, 3) Identify the
target audience(s), 4) Create a prioritized list of educational content, and 5) Develop a strategy to implement
and leverage programs with existing stakeholders.
Education programs should keep records of how many people attend the programs, including demographic
and residency data of the participants. Additionally, programs should include follow-up surveys to
document their effectiveness, including if the participants plan to change behavior based on what was
learned. Program success will be measured by the number of people reached annually and the outcomes of
follow-up surveys.
Continue Water Quality Monitoring Program
The DWWG should continue implementing the water quality monitoring program established during the
2010 WMP period to assess and evaluate conditions within the D’Olive Watershed over the 10-year period
addressed by this WMP Update. The monitoring program should embrace, at a minimum, the
recommendations described in Section 11.0.
The parameters and approach for the monitoring program should be consistent with the methodology
established in 2010.
Funding
The DWWG should consider the potential funding sources identified in Section 10.0 and work with grant
writers to develop a well- coordinated funding request program that marries the most appropriate funding
sources with specific management measures. As a coordination effort, the DWWG can also serve to match
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leveraging opportunities between stakeholder groups to help secure funds for projects. The progress of this
effort will be measured by the number of projects funded and the value of funds secured.
Developing a successful and sustainable stream of funds to implement the management measures should
be one of the first actions of the DWWG.

8.5 Implementation Schedule
Once the WMP is approved and adopted, the implementation of recommended management measures
should begin immediately. Initial implementation should focus on the most critical issues, funding
possibilities, and prioritized management measures identified in the WMP. Table 8.2 presents a
recommended schedule to implement the major program elements of the D’Olive WMP and lists the
projects that should be given priority.
The implementation schedule has been organized into three phases to be implemented once the WMP is
adopted:
Phase 1: These recommended projects should be relatively easy to implement within existing
administrative activities and can begin within two years.
Phase 2: These recommended projects will require some coordination, identification of funding,
and data collection and should be implemented within five years.
Phase 3: These recommended projects will require significant coordination, identification and
securing of funding, and data collection and should be implemented within 10 years.
Table 8.2: Recommended Implementation Schedule for D’Olive Watershed Management Plan
Major Program Element
Establish DWWG
Continue Pursuit of Sustainable, Long-Term
Funding

Continue Water Quality Monitoring Program

Continue Public Education Program

Priority Project

Schedule for Implementation
• Begin Immediately upon adoption of WMP
• Year 1: Identify the directing agency (if other than
DWWG), begin identifying and submitting
projects for funding
• Continue throughout 10-year implementation
period of WMP
• Year 1-10: Continue monitoring every five years
during the 10-year implementation period of the WMP
• Year 1: Initiate coordination with Create a Clean
Water Future
• Year 2: Develop central location to track and maintain
education efforts
• Year 1-10: Maintain program through 10-year
implementation period
Schedule for Implementation
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Major Program Element
Implement top five Priority Projects (identified in
Section 8)
Lake Forest Lake Restoration
• Master Plan development and
implementation
• Planning and design
• Implement selected alternatives
Stormwater Retrofits in Already Developed
Areas
• Refine retrofit program scope,
identify and prioritize potential
projects
• Plan, design and construction
retrofit projects

Schedule for Implementation
• Targeted completion of priority projects within five
years

• Complete
• Within first year of adoption of Master Plan

• Within a three-year timeline between 2025 and
2028

• Within the first year of adoption of WMP

• Perform within the 10-year implementation
period of the WMP

Prioritize Stream Reaches Affected by Headcuts
and Identify and Prioritize Project Opportunities

• Within two years of adoption of WMP

Modify Regulatory Framework

• Within one year of adopting the WMP

Prioritized Projects Schedule
Fourteen projects were prioritized based on greatest benefit to water quality, ease of obtaining permit
authorization, ease of securing access agreements, and constructability. The highest priority projects to be
implemented in conjunction with the programs identified in this chapter are outlined in Section 7.0. The
schedule for implementing these projects is outlined below in Table 8.3. Once these priority projects are
underway, it is recommended that the DWWG reevaluate the project prioritization to confirm prioritizing
aspects, funding possibilities and identification of the next suite of projects to be implemented.
Table 8.3: Prioritized Projects Implementation Schedule
ID#

Management Measure

DS-1

D’Olive Creek near Pine Run
Tiawasee Creek Country Club
Stormwater Outfall
Tiawasee Creek near Avon Court
D’Olive Creek Oak Creek
Tiawasee Creek near Green Bay Drive
(downstream)
Tiawasee Creek near Green Bay Drive
(upstream)
D’Olive Creek Stormwater Facility
Upgrade (Oak Creek)
D’Olive Creek near Canterbury Road
D’Olive Bay Slope StabilizationD’Olive Creek Hwy 31/Wilson Drive

DS-2
DS-5
DS-6
DS-7
DS-8
SW-11
DS-9
SW-5
DS-10

Implementation
Phase
Phase 3
Phase 2
Phase 1
Phase 2
Phase 2
Phase 3
Phase 2
Phase 1
Phase 3
Phase 1

Critical Issue Addressed
Degraded Streams
Degraded Streams
Degraded Streams
Degraded Streams
Degraded Streams
Degraded Streams
Stormwater Runoff and Flooding
Degraded Streams
Water Quality (Overland Erosion)
Degraded Streams
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8.6

Accountability and Reporting

At least annually, the DWWG should assess the progress toward meeting the goals and objectives of the
WMP through the implementation of priority management measures. Performance measures will include
consideration of whether specific management measures are addressing the critical issues they were
intended to remedy and if adjustments need to be made. A regular reporting schedule is necessary to archive
and track monitoring data and assess the overall success of management actions. Progress reports for the
Watershed should be prepared and submitted to the MBNEP. Reporting should be conducted on at least an
annual basis, although interim reporting may be helpful in critical watershed areas or where more frequent
monitoring is needed to track success of specific management actions. Annual reports should include at a
minimum: a summary of Watershed conditions, including field results from monitoring and sampling
activities; an update on the status of management measures implemented to date; and a summary of
anticipated management measures to be implemented during the next 12 months. These criteria can be
presented annually in the form of a report card to stakeholders and the public. The report card should
include, at a minimum, field results collected during monitoring activities, an update on implemented
management measures, and a summary of measures planned for the next twelve months. This WMP
recommends the reporting of success of the plan in simple-to-understand grades of A, B, C, D and F.
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9.0 Regulatory Review
9.1 Introduction
As part of the development of the Watershed Management Plan (WMP) for the D’Olive Creek, Tiawasee
Creek, and Joe’s Branch watersheds in Baldwin County, Alabama, a review of existing regulations at the
federal, State, and local levels was conducted.
The geopolitical boundaries of the D’Olive Watershed include overlapping jurisdictions and adjacent
portions of Baldwin County, the City of Daphne, and the City of Spanish Fort with additional lands under
State jurisdiction in the Watershed and in and along D’Olive Bay and Mobile Bay.
The past and current status of permitting requirements, ordinances, inspections, and compliance issues were
discussed with each local government building official or their inspectors, as well as representatives of the
Alabama Department of Transportation (ALDOT), the Alabama Department of Environmental
Management (ADEM), the Lake Forest Property Owners Association, and the U. S. Army Corps of
Engineers.
The laws, regulations, and ordinances reviewed focus on water quality, stormwater management (pre- and
post-construction), erosion and sediment control, coastal issues, wetlands and streams, and land
disturbance. Table 9.1 provides the regulatory standards that apply in the D’Olive Watershed.
Table 9.1: Water-Related Regulatory Standards in the D’Olive Watershed
Regulatory Requirement

Regulatory Authority/Permitting Agency
Alabama Department of Conservation and
Natural Resources, State Lands Division
ADEM, Alabama Department of
Conservation and Natural Resources, State
Lands Division
- Alabama Code § 9-7-1 et seq.
- ADEM Administrative Code 335-8
ADEM, ACAMP, and Alabama Department
of Economic and Community Affairs
ADEM
- Alabama Code § 22-22-1

Jurisdiction

Baldwin County Subdivision
Regulations

Baldwin County Commission

Local

Baldwin County Zoning Ordinances

Baldwin County Commission (Section 9, 12,
13, 17, 18)

Local

City of Daphne Ordinance No. 200854, Erosion and Sediment Control

City of Daphne

Local

City of Daphne Land Use &
Development Ordinance

City of Daphne

Local

City of Spanish Fort Zoning Ordinance

City of Spanish Fort/Article VIII

Local

Alabama Coastal Area Act 534 (1976)
Alabama Coastal Area Management
Program (ACAMP)
Alabama Environmental Management
Act (1982)
Alabama Water Pollution Control Act

State

State

State
State
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Regulatory Requirement
City of Spanish Fort Subdivision
Regulations
Clean Water Act: § 303(d) (1972)
Clean Water Act: § 401 (1972)
Clean Water Act: § 402 (1972)
Clean Water Act: § 404 (1972)
Coastal Zone Management Act (1972)
Code of Alabama 1975: Title 9, Title
22, Title 35
Construction Site Erosion and
Stormwater Management
Executive Order Number 43 (2001)
Federal Water Pollution Control Act
(1948, 1972, 1977)
Rivers and Harbors Act of 1899

Regulatory Authority/Permitting Agency

Jurisdiction

City of Spanish Fort

Local

USEPA and ADEM
- Impaired Waters List/TMDLs

Federal and
State

USEPA and ADEM
- State Water Quality Criteria
- ADEM Administrative Code 335-6-10
USEPA and ADEM
- National Pollutant Discharge Elimination
System (NPDES)
USACE
- "Waters of the U.S."
NOAA, USACE, and ACAMP
- Form 166, Coastal Consistency
ADEM, Alabama State Legislature
- Title 9, Chapter 7
- Title 22, Chapters 22, 23, 24, 25, 27, 28, 30
(A-F), 34, 35, 36, 37, 38, 40
- Title 35, Chapter 19
ADEM
- NPDES General Permit Number
ALR100000
ACAMP and Alabama Department of
Conservation and Natural Resources, State
Lands Division

Federal and
State
Federal and
State
Federal
Federal and
State
State

State
State

Federal Law

Federal

§ 10 - 33 U.S.C. 403

Federal

Flood control ordinances were not explicitly reviewed. However, flood control goals and stormwater
treatment goals are often in opposition. One is trying to remove water as quickly as possible, and the other
is trying to slow release rates and/or volumes. A detailed review of flood control requirements and
comparison to stormwater management requirements could help identify potential conflicts. Further, all
aspects of local development requirements (e.g., parking space requirements) that could potentially conflict
with stormwater management goals were not studied. A reduction in parking space requirements could
result in a reduction in impervious area, and therefore a reduction in stormwater runoff.
The federal, State, and local governments are all planning to change or developing proposed changes to
existing regulatory procedures or have already changed them. Examples of such changes to regulations and
requirements for compliance changed during the 2010 WMP period include:
•

The City of Daphne proposed specific changes and amendments to the existing City Ordinances that
address, among other things, land disturbance, stormwater erosion control, and “pre,” “during,” and
“post” construction stormwater controls and enforcement.
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•

The City of Spanish Fort has made several updates to amendments, and modifications to the existing
stormwater and land disturbance ordinances.

•

ADEM is considering changes to its 335-6-12 regulations pertaining to construction sites as part of
its five-year review process. In January 2010, ADEM published a notice of review requesting public
comments. ADEM will also consider changes based on the new EPA requirements for construction
sites described below, as well as changes to the Phase I and Phase II MS4 stormwater discharge
permits.

•

In December 2009, EPA issued the Final Rule regarding additional construction site/land clearing
requirements for stormwater and erosion control. The Final Rule establishes additional limits on the
discharges of pollution from construction sites, including numeric limits on certain nonconventional pollutants (i.e., turbidity).
o Final Rule – December 1, 2009 – Effluent Limitation Guidelines and Standards for the
Construction and Development Industry 74 Fed. Reg. 62996, 40 CFR 450.

•

In 2009, the Corps of Engineers adopted new rules for wetland jurisdictional determinations,
wetland compensatory mitigation, and stream compensatory mitigation:
o Regulatory Guidance Letter No. 08-02 – Jurisdictional Determinations (June 22, 2008).
o Compensatory Mitigation for Losses of Aquatic Resources; Final Rule – 73 Fed. Reg.
19594, April 10, 2008; 33 CFR 325; 40 CFR 230.
o Standard Operating Procedure (SOP), Compensatory Stream Mitigations Guidelines,
Mobile District Corps of Engineers, 2009 (updated March 1, 2010).

•

On April 21, 2020, the EPA and the Department of the Army (Army) published the Navigable
Waters Protection Rule in the Federal Register to finalize a revised definition of "waters of the
United States" (WOTUS) under the Clean Water Act (CWA). The agencies have streamlined the
definition so that it includes four simple categories of jurisdictional waters, provides explicit
exclusions for many water features that traditionally have not been regulated, and defines terms in
the regulatory text that have never been defined before. Congress, in the CWA, explicitly directed
the agencies to protect "navigable waters." The Navigable Waters Protection Rule regulates the
nation's navigable waters and the core tributary systems that provide perennial or intermittent flow
into them. This Final Rule became effective on June 22, 2020. On June 19, 2020, the District Court
for the District of Colorado stayed the effective date of the Rule only in the State of Colorado. The
Rule is being implemented by EPA and the Army in all other states and jurisdictions.

Below is a summary of the current expiration dates for the federal, State, and local permits required for
certain activities within the Watershed:
•

Federal
o USACE Nationwide Permits – March 18, 2022

•

State
o ADEM Construction Stormwater General Permit – March 31, 2026
o ADEM General Permit for Phase II MS4 – September 30, 2021
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o Alabama Department of Transportation NPDES Individual Permit – September 30, 2024
o A list of NPDES permits within the Watershed were downloaded from the US EPA
Enforcement and Compliance History Online (ECHO) database and are provided in Section
4.1.4.

9.2 Overview of Laws and Regulations
Actions, permitting, restrictions, studies, funding, and even the watershed planning process are all driven
by legal authorities (sometimes several layers thick), legal documents (rules, regulations, ordinances, RFPs,
studies, management plans, case law/rulings/judgments, notice and rulemaking procedures, etc.), legal
criteria and legal rights (private, public, government, political, riparian, littoral). Although the following
descriptions and details of specific laws, rules, regulations, and permits will be separated for convenience,
in reality, they overlap with much interplay, imposing various conditions and requirements and creating
conflicting situations from time to time. The level of jurisdictional authority and interagency cooperation
varies across each category.
This section provides a general overview of what standards apply in the Watershed. It does not include a
comprehensive list accounting for every relevant statutory provision. For more specific information, please
reference the regulatory requirements listed in Table 9.1. Keep in mind that governing procedures related
to federal oversight, state coastal management programs, and surface water protection, including wetlands,
are periodically updated over time.
Federal Authorities
The Federal Water Pollution Control Act and the Clean Water Act amendments. The Federal Water
Pollution Control Act (FWPCA) and the Clean Water Act (CWA) amendments provide the basis for the
primary federal regulatory and permitting procedures relating to stormwater management within the
D’Olive Watershed. The following specific CWA sections are particularly pertinent to controlling
stormwater runoff, erosion, and sedimentation problems within the Watershed.
Federal Water Pollution Control Act. The FWPCA was enacted in 1948 and was significantly
reorganized and expanded in 1972. In 1977, when the amendments were added, the FWPCA became known
as simply the CWA. The CWA establishes the basic structure for regulating discharges of pollutants into
the WOTUS and regulating water quality standards for surface waters. The CWA and its amendments
provide the basis for the primary federal regulatory and permitting procedures relating to water quality,
stormwater management, and the discharge of dredge and fill materials into jurisdictional WOTUS. The
most applicable sections of the CWA related to controlling stormwater runoff and erosion and
sedimentation within the Watershed are listed below.
CWA § 303(d). Under CWA Section 303(d) of the 1972 CWA, states, territories, and authorized tribes are
required to develop lists of impaired waters. These impaired waters do not meet the water quality standards
that states, territories, and authorized tribes have set for them, even after point sources of pollution have
installed the minimum required levels of pollution control technology. The law requires that these
jurisdictions establish priority rankings for waters on the lists and develop “total maximum daily loads”
(TMDLs) for these waters. The TMDLs are used to establish limits for the amount and type of pollutant
discharges that the receiving streams can handle without experiencing further degradation. Once a stream
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or stream segment has been classified as impaired (i.e., listed on the State's 303[d] list) for the contaminant
identified, the EPA and ADEM must inspect and sample the water to determine the amount or limit of the
loading to the stream.
The Alabama Section 303(d) list is required to be updated every two years. The most current list can be
accessed at http://adem.alabama.gov/programs/water/303d.cnt. Waterbodies within the Watershed that are
listed on the Alabama Section 303(d) list are identified and discussed in Section 4.1.3.
CWA §401 (33 USC §1341) and CWA §401(a). All CWA Section 404 permit applications, pursuant to
CWA Section 401(a), must be submitted to ADEM for review of the proposal's consistency with the State's
water quality program. ADEM reviews applications to ensure the proposed discharge of dredged or fill
material will not cause or contribute to a violation of State water quality standards as outlined in ADEM
Administrative Code R. 335-6-10.
CWA § 402. Section 402 of the CWA authorizes permitting under the NPDES program with EPA having
primary permitting authority. The NPDES program requires dischargers to obtain permits before
discharging pollutants into WOTUS (40 CFR 122). The NPDES program covers point source discharges
from the following:
•
•
•
•
•
•
•

Industrial facilities
MS4s
Concentrated animal feeding operations (CAFO)
Publicly owned treatment works (POTW)
Combined sewer overflows (CSO) and sanitary sewer overflows (SSO)
Construction
Non-coal/non-metallic mining and dry processing less than five acres, other land disturbance
activities, and areas associated with these activities

The EPA has delegated the authority to administer the NPDES program to ADEM, who by ADEM Admin.
Code Reg. 335-6-6, regulates and permits certain point source discharges. Under ADEM Admin. Code Reg.
335-6-12, ADEM regulates discharges from construction sites and land clearing; imposes requirements for
erosion and sediment control and the use and maintenance of best management practices, and imposes
requirements for inspections, reporting, and enforcement. In December 2009, EPA issued a Final Rule
addressing a phased-in program for numeric and non-numeric effluent limits on sediment/erosion control
at construction sites, focusing on stormwater discharge turbidity. (74 Fed. Reg. 62996; 40 CFR 450).
The EPA promulgated the Effluent Limitations Guidelines and Standards for the Construction and
Development Point Source Category rule in December 2009 and amended May 2015 (EPA, 2015). These
regulations cover stormwater discharges from construction sites and are implemented in the NPDES permit
program. Through the NPDES permit program, discharges from construction sites and land clearing are
regulated by the ADEM Construction General Permit, ALR100000 (effective April 1, 2016). This permit
applies to construction activities resulting in land disturbance of one acre or more (and smaller sites that are
part of a common plan of development or sale). It also imposes requirements for erosion and sediment
control, BMPs, inspections, reporting, and enforcement. The 2009 Rule requires owners and operators of
permitted construction activities to adopt certain requirements, as follows:
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•
•
•
•
•
•
•

Implementing erosion and sediment controls,
Stabilizing soils,
Managing dewatering activities,
Implementing pollution prevention measures,
Providing and maintaining a buffer around surface waters,
Prohibiting certain discharges, and
Using surface outlets for discharges from basins and impoundments.

CWA § 404. The U.S. Army Corps of Engineers (USACE) and the EPA administer CWA Section 404 (33
USC § 1344) to regulate activities resulting in the discharge of dredged or fill material into navigable waters
or WOTUS, including wetlands. The USACE and EPA, through rulemaking procedures, have proposed,
noticed, and issued rules and regulations to CWA Section 404 (USACE 33 CFR 320; EPA 40 CFR 230).
The agencies also issue other interpretive writings intended to guide how the law is implemented and
enforced. These writings include Regulatory Guidance Letters, Interpretive Guidance (usually following a
lawsuit and judicial opinion, Executive Order, or Congressional Act), Standard Operating Procedures, and
Memoranda of Agreement or Understanding. The law states that no dredge or fill material can be discharged
by anyone or any entity, including governmental entities, agencies, and programs, without a permit (or an
exemption) into jurisdictional WOTUS, including jurisdictional wetlands, floodplains, streams, rivers, bays,
estuaries, or other aquatic sites.
There are several types of permits that can be issued, including an individual CWA Section 404 permit, a
letter of permission, a general permit, a regional permit, a nationwide permit (NWP), and even an after-thefact permit. Permits may also impose general, regional, or local conditions or criteria, including, but not
limited, to CWA Section 401 water quality certification conditions and coastal program consistency
certification conditions. The permits can also require approvals from the Alabama Department of
Conservation and Natural Resources (ADCNR) (submerged lands lease or riparian easement if in State
waters or on State water bottoms). Permit applications are reviewed and evaluated by USACE based on the
environmental criteria outlined in the CWA Section 404(b)(1) guidelines and regulations promulgated by
the EPA. The permits must also meet State water quality standards and coastal area requirements and must
be consistent with each program.
Coastal Zone Management Act (P.L. 92-583; 16 U.S.C. §1451 et seq). The Coastal Zone Management
Act is administered by the National Oceanic and Atmospheric Administration (NOAA) and provides coastal
states an opportunity to develop and implement coastal area management programs. States electing to do
so are provided with funding support. The Act places specific requirements on federal agencies to ensure
that their activities (and the activities they permit) are consistent with approved state programs (15 CFR
930).
Alabama developed a coastal area management program in 1979 and maintains a federally approved
program (see program description under State Regulations). The federal consistency provisions most
relevant to the Watershed Management Plan include the requirement that CWA §404 and §402 permits
comply with Alabama’s Coastal Area Management Program. ADEM has also developed a non-regulatory
Coastal Nonpoint Pollution Control Program (CNPCP), according to Section 6217 of the Act.
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State Authorities
Several of the State statutes that affect activities in the D’Olive Watershed have been mentioned in the
discussion of the federal statute. ADEM is the primary state environmental regulatory agency in Alabama.
In addition, ADCNR may also have jurisdiction over certain activities that affect state waters, state natural
resources (such as fish and wildlife), and state lands.
Alabama Water Pollution Control Act. The Alabama Water Pollution Control Act (AWPCA), Alabama
Code Section 22-22-1, is the State's version of the CWA. The AWPCA prohibits the discharge of pollutants
to waters of the State without a permit. It provides the foundation for the State's delegated authority to
implement various federal water quality programs, including the CWA Section 402 NPDES permitting
program, Section 303 water quality standards and TMDL, and Section 319 Non-Point Source programs.
Water quality programs are generally implemented through ADEM Administrative Code R. 335-6. The
AWPCA provides the framework for adopting rules that establish water quality standards, effluent
limitation guidelines, and other rules as needed to enforce water quality standards adopted by ADEM.
CWA §401(a) Water Quality Certification. As outlined in CWA Section 401(a), ADEM must review
CWA Section 404 permit applications to ensure that the proposed permitted action is consistent with the
State's water quality program. This review is to ensure that any discharge of dredged or fill material will
not cause or contribute to a violation of the State's water quality standards. State water quality standards are
outlined in ADEM Admin. Code Reg. 335-6-10.
Construction Site Stormwater. The CWA and federal regulations require construction site operators to
obtain NPDES permit coverage for regulated land disturbances and associated discharges of stormwater
runoff to State waters. Effective April 1, 2021, ADEM established the new General NPDES Permit No.
ALR100000 for discharges associated with regulated construction activity that will result in land
disturbance equal to or greater than one acre or from construction activities involving less than one acre
which are part of a common plan of development or sale equal to or greater than one acre. This permit
replaced the previous General NPDES Permit No. ALR100000, which expired on March 31, 2021. The
General Permit falls under the authority of ADEM Admin. Code Reg. 335-6-6, along with the other actions
regulated by the NPDES program.
Construction site operators and/or owners seeking coverage under this general permit must submit a Notice
of Intent (NOI) following the permit requirements. Operators and/or owners of all regulated construction
sites must implement and maintain effective erosion and sediment controls following a Construction Best
Management Practices Plan prepared and certified by a qualified credentialed professional (QCP). For
priority construction sites, the Construction Best Management Practices Plan must be submitted to ADEM
for review along with the NOI. Priority construction sites include any sites that discharge to (1) a waterbody
listed on the most recent EPA approved 303(d) list of impaired waters for turbidity, siltation, or
sedimentation; (2) any waterbody for which a TMDL has been finalized or approved by EPA for turbidity,
siltation, or sedimentation; (3) any waterbody assigned the Outstanding Alabama Water use classification
following ADEM Admin. Code Reg. 335-6-10-.09; and (4) any waterbody assigned a special designation
per ADEM Admin. Code Reg. 335-6-10-.10. A qualified credentialed inspector (QCI) or QCP must
regularly inspect regulated construction activities to ensure effective erosion and sediment controls are
being maintained.
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MS4 General NPDES Permit. In general, municipalities within “urbanized areas” are subject to MS4
permits (either Phase I or Phase II). Portions of Baldwin County, Daphne, and Spanish Fort, including the
entire D’Olive Watershed, are within a Phase I MS4 permitted area. In December 2011, the County was redesignated from a Phase I MS4 to a Phase II MS4. The permit was issued in October 2016 and is set to
expire in September 2021. Upon renewals of the MS4 permits, in addition to traditional provisions,
significantly increased requirements are expected for both construction site stormwater control and postconstruction stormwater management. Notably, it is anticipated that Stormwater Management Plans
(SWMPs) developed by municipalities according to their MS4 permit must implement Low Impact
Development / Green Infrastructure (LID/GI) practices, “where feasible.” Also, increased requirements for
monitoring and evaluation/assessment of impaired/TMDL waters are anticipated.
CWA § 303(d). The EPA requires that ADEM designate waters for which technology-based limits alone
do not ensure the attainment of applicable water quality standards. States are required to submit their list of
impaired waters to the EPA on April 1 of each even-numbered year. For each body of water submitted on
the list, the pollutant causing the impairment is included, when known. Impairments include things such as
nutrients, pesticides, pathogens, metals, organic enrichment, and siltation and can be caused by point
sources or nonpoint sources. Additionally, ADEM assigns a priority for development of TMDLs based on
the severity of the pollution and the sensitivity of the uses to be made of the waters.
In the D’Olive Watershed, D’Olive Creek, and an unnamed tributary (UT) and Tiawasee Creek and a UT
have been determined to be impaired by sediment, and D’Olive Creek has been determined impaired by
pathogens. No total maximum daily load (TMDL) has been calculated for these D’Olive Watershed streams
at this time. Any development or redevelopment activity affecting these streams should take the listing and
impairment into consideration and increased regulatory agency scrutiny of proposed activities is expected.
Coastal Zone Management. The Alabama Coastal Area Management Act, Alabama Code § 9- 7-1 et seq.,
provides the State's statutory authority to develop and implement a coastal area management program.
ADEM, through Admin. Code Reg. 335-8-1, et seq., regulates the filling and excavation of wetlands and
certain types of development within the coastal area, requiring a determination of consistency by the
applicant proposing the activity. This is usually part of the CWA § 404 joint application process initially
filed with the Corps of Engineers. The ADEM coastal area management plan (now administered by
ADCNR) and the ADEM Coastal Regulations (administered by ADEM) are limited to the coastal area.
Here, the “coastal area” is defined as an area with outside or upland boundary determined by the continuous
10-foot contour in Mobile and Baldwin counties. The last time any significant changes, updates, or
amendments were made to the Coastal Regulations was 1995. There are general and nationwide permits
issued by the Corps of Engineers that presently have been given coastal program and regulation consistency
for discharging fill to wetlands in the coastal area, such as NWP18. The present consistency determination
was made by ADEM in January 2017, for five years.
ADEM and ADCNR have also developed a Coastal Nonpoint Pollution Control Program (CNPCP)
according to §6217 of the Coastal Zone Management Act. This program is non-regulatory, relying heavily
on existing State, county, and local programs to address various non-point sources of pollution impacting
coastal waters. The necessary management measures of the State’s program include Coastal 6217
Management Boundary, Agriculture, Forestry, Urban Development, Marinas, Hydromodification; and
Wetland and Riparian Areas. To date, the program has undertaken or funded several projects designed to
gather data on existing or potential pollutant sources, test new technology through pilot projects, and assist
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property owners and regulators in developing and implementing pollution controls in the coastal counties.
The State program is currently considered “conditionally approved” by NOAA.
Local Government Regulations
In addition to overarching federal and State regulations, the
two municipalities and Baldwin County also have various
regulations, ordinances, and permitting requirements that
cover activities within the Watershed. In place of a detailed
discussion of each local ordinance to determine who regulates
what and how they implement and enforce the local
requirements, a matrix listing various topics requirements
related to water quality and resource protection was
completed for each entity (Table 9.2)
Baldwin County
Baldwin County Zoning Ordinance (May 2020). The
Baldwin County Zoning Ordinance is administered Countywide in unincorporated areas by the Baldwin County
Commission and the Planning and Zoning Department. The
ordinance establishes planning districts (Figure 9.1) and sets
forth zoning requirements within the County related to
various land uses. The development standards outlined in
Section 9.6.4 of the Ordinance require that a 50-ft-wide buffer
be maintained whenever the perimeter of a planned industrial
development abuts a wetland area. Where the distance
between property lines is greater than 1,000 ft, the buffer
requirement increases to 100 ft.
Section 10.4 establishes a Wetland Protection Overlay
District that applies to all zoned areas and requires that a
Figure 9-1: Baldwin County, Alabama
Corps of Engineers permit be obtained prior to County
Planning Districts
approval of projects involving the filling of jurisdictional
wetlands. It also establishes a 30-foot development setback/easement for jurisdictional wetlands. These
requirements are in addition to those required by federal and State agencies.
Article 13, Section 13.11 of the Ordinance mentions stormwater management only to the degree that a
stormwater management plan is required for all major projects (defined by the type of use, not acreage) and
that “reasonable provisions for handling surface drainage have been made.”
Section 13.12 (amended December 2020) deals specifically with erosion control practices required during
land disturbing construction activities. It sets forth various design principles and criteria, standards, and
specifications to reduce erosion and sedimentation during construction. Section 13.13 requires activities to
be covered under a County permit; an erosion control plan to be prepared and implemented; BMPs to be
implemented and maintained; and final site stabilization to be completed once construction is done.
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Baldwin County Subdivision Regulations (August 2019). The Baldwin County Subdivision Regulations
are administered County-wide by the Baldwin County Commission and Planning and Zoning Department.
These regulations were designed primarily to set standards for the subdivision and development of property
and relate to lot sizes and the planning and construction of public streets and drainage. Wetlands delineated
as jurisdictional by USACE are discussed in Section 5.2.2 of Article 5. Building standards specify that a
30-ft setback line from jurisdictional wetlands must be maintained within which a minimum 5-ft natural
buffer shall be provided upland of the wetland line. Article 5 references CWA Section 404(b)(1) guidelines
regarding fill material disposal and requires USACE approval for such action.
Portions of Article 5 (Sections 5.8 through 5.11) address drainage, erosion, sediment control (during
construction), and stormwater management. Section 5.9 requires that an erosion and sedimentation control
plan be included in the construction plans, sets forth primary objectives and design requirements/standards,
and requires the implementation and maintenance of BMPs during construction. Section 5.10 addresses
post-construction facilities requiring post-construction runoff rates to not exceed pre-construction runoff
rates for a two- to a 100-year 24-hour storm event.
Baldwin County Flood Damage Protection Ordinance (April 2019). The Baldwin County Flood
Damage Protection Ordinance helps regulate activities in flood hazard zones. Section 5 of the ordinance
outlines the general standards that pertain to new construction in these areas. Section 5 also details specific
standards for residential and nonresidential construction in areas identified as special flood hazards. The
special flood hazard area established in Section 3.2 of the Ordinance includes areas identified by FEMA in
its Flood Insurance Study, dated January 12, 1973. The FEMA Flood Map Service Center provides free
flood zone maps for these determinations.
City of Daphne
City of Daphne’s Land Use and Development Ordinance (March 2018). The City of Daphne Planning
Department administers this Ordinance. It establishes planning districts and sets forth the zoning
requirements and development standards within the City’s jurisdiction related to various land uses. It applies
to subdivisions and commercial developments. Provisions for drainage, storm sewers, erosion, sediment
control, and stormwater detention are found in Article XVIII. They are focused primarily on safety issues
and property damage that could be caused by surface runoff. The Ordinance requires the preparation and
submittal of erosion and sediment control plans, sets forth basic control objectives, and establishes certain
design and performance standards for BMPs and post-construction stormwater management facilities. Postdevelopment stormwater release rates are not to exceed pre-development rates based on a 25-year 24-hour
storm event. Coastal Protection is found in Article XX and mimics portions of ADEM’s coastal program
relative to scope and applicability. Article XX imposes no additional requirements above the ADEM/COE
requirements. Article XVII establishes vegetated non-disturbed buffer zones for wetlands and streams.
City of Daphne’s Ordinance No. 2008-54 (November 2008). The City of Daphne Building Department
administers this ordinance. This ordinance regulates erosion and sediment control for residential dwellings
and other land disturbance activities (only single-family residential and small commercial) within the City
of Daphne. It applies to disturbances of more than 1,000 square feet and requires the preparation and
implementation of an erosion and sediment control plan and establishes specific minimum requirements.
City of Daphne’s Ordinance No. 2019-21 (May 2019). This ordinance serves at the City’s flood damage
protection Ordinance and helps regulate development activities in flood hazard zones. The Ordinance
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establishes that a development permit shall be required prior to the commencement of any development
activities in identified areas of special flood hazard and community flood hazard areas within the City of
Daphne. Article 3, Section B establishes the permit procedures and Article 4, Section 4 provides the general
standards and provisions for development in areas of special flood hazard, including specific standards for
different flood hazard zones (i.e., A zones, zone-AE, zone-AO, floodway, etc.).
City of Spanish Fort
City of Spanish Fort’s Subdivision Regulation (Amended April 2016). This Regulation relates to the
“coordinated and efficient development of the City of Spanish Fort” and mentions “ecological and aesthetic
environments.” It primarily focuses on street layout and construction, lot size, and building setbacks. Article
VIII addresses various “Required Improvements,” including storm sewers and drainage structures, and
establishes design and performance criteria for handling stormwater. Post-development release rates shall
not exceed that of pre-development for two- to a 100-year storm event, and stormwater detention is required
for sites five to 10 acres or larger (i.e., road construction and multi-family residential developments >five
acres and single-family developments >10 acres). City officials indicate that erosion and sediment controls
are also being required on smaller sites, particularly if a problem is noted.
City of Spanish Fort Zoning Ordinance (Amended January 2006). This Ordinance establishes land use
and development standards within the City’s jurisdiction. Article VIII requires that an erosion and sediment
control plan be prepared as part of the construction plans for tracts more than one acre in size, sets forth
basic objectives for the plan, and establishes minimum design standards for erosion and sediment control
during construction. Relative to the downstream protection of channels and stream banks, storage and
controlled release of stormwater is required for all highway construction and commercial, industrial,
educational, institutional, multi-family developments of one acre or more, and for single-family
developments of five acres or more. Coastal protection is found in Article IX and mimics portions of
ADEM’s coastal program relative to scope and applicability. Article IX imposes no additional requirements
above the ADEM/Corps of Engineers requirements.
City of Spanish Fort Flood Damage Prevention Ordinance (Amended January 2006). Similar to the
City of Daphne’s flood damage protection ordinance, this Ordinance helps regulate development activities
in flood hazard zones. It establishes that a development permit shall be required prior to the commencement
of any development activities in identified areas of special flood hazard and community flood hazard areas
within the City of Spanish Fort. Article 3, Section B establishes the permit procedures and Article 4, Section
4 provides the general standards and provisions for development in areas of special flood hazard, including
specific standards for different flood hazard zones (i.e., A zones, zone-AE, zone-AO, floodway, etc.).

Mobile Bay National Estuary Program | D’Olive Watershed Management Plan Update | 202

9.3 Subdivision and Restrictive Covenants
There are approximately 3,921 acres of subdivisions within
the D’Olive Watershed, comprising nearly 45% of the
Watershed land area (Figure 9-2). Property owners’
associations (POAs) have been incorporated in most
subdivisions, and restrictions have been recorded and
imposed to regulate the subdivision’s activities. The
subdivisions identified in the D’Olive Watershed are listed
in Table 3.12 in Section 3.10.2.1.
The restrictions of some of the older subdivisions and phases
address routine issues regarding yard and side setbacks,
building signs, and permissible land uses, but do not address
land clearing, erosion control, wetland and stream
protection, or stormwater issues. The concerns of erosion
control and land clearing within the Watershed have
evolved. These concerns caused an increase in requirements
to be placed on the newer subdivisions developed after the
early 1990s. Thereafter, most of the subdivisions located in
the Watershed were constructed and made subject to
recorded declarations of covenants and restrictions. The
Figure 9-2: Extent of Residential
restrictions were intended to be the Rules of Conduct for the
Developments in the D’Olive Watershed
lot owners, which govern their use and activity on each lot
and common areas to protect and preserve the character and
the natural features of the subdivision. Not all subdivisions have recorded restrictions, and in some instances
only a portion of the subdivision may be within the Watershed. Subdivision restrictions are limited and
temporary in nature. They are not designed to be perpetual or permanent, recognizing that practices change.
However, most have an initial long term (usually several years) with provisions for automatic extensions
of the term unless a contrary vote of lot owners entitled to vote is made to change or replace the restrictions.
Concerns over stormwater volume; stormwater velocity; low impact development (LID) practices to control
stormwater and erosion; and protection of natural features such as streams, wetlands, and riparian buffers
have only recently been expressed. These are not the types of negative or positive covenants typically found
in subdivision restrictions. By their nature, subdivision restrictions look inward without considering
neighboring and unrelated subdivision developments within the same Watershed or community.
Within the D’Olive Watershed, the existing subdivision restrictions could be amended according to their
terms by a vote of the membership, usually the lot owners, and perhaps the POAs. The challenge will be to
have the older existing subdivision lot owners agree that a change is necessary, accept additional
responsibility, and agree to have someone (such as the POA) enforce the provisions to maintain compliance.
Newer subdivisions or those developed in the future could be made subject to innovative and updated
covenants and restrictions drafted to address stormwater issues, volume and velocity controls and retention,
erosion control, post-construction practices, main tenancy of buffers, and low impact management
practices. Residents within the Watershed subdivisions need to recognize that they affect the resources and
total health of the Watershed individually and collectively. Once restrictions are imposed, enforcement then
becomes an issue. Enforcement is an expensive procedure typically funded by dues, assessments, or fees
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from the lot owners who are governed. To be effective, enforcement must be impartially pursued by the
person or entity with authority to do so, including a neighbor of any lot owner, the POA, or a third-party
given the right to do so.
A challenge in the Watershed will be working with each of the existing subdivisions and POAs to protect
the D’Olive Watershed. Under the existing governmental regulatory framework, implementing measures to
control stormwater volumes and velocities within established subdivisions will have to be pursued on an
individual subdivision or neighborhood basis. It will depend upon the voluntary commitment of the
residents within each subdivision. Effective public education is a necessary first step to understanding and
recognizing the need for new and additional protection and control measures. Implementing the measures
will then depend upon consistent, compatible, and cooperative relationships among the property owners
within each subdivision and the overall Watershed.

9.4 Regulatory Overlap
Federal, State, and local requirements overlap within the Watershed. The over-arching federal and State
water quality regulations apply to all areas of the County and within the cities of Daphne and Spanish Fort.
Any proposal to fill jurisdictional wetlands, no matter where located within the D’Olive Watershed, must
have:
•
•
•
•
•
•
•
•

A proper permit application for a CWA § 404 permit with review by all agencies and the
public (unless authorized by an NWP),
Appropriate ADEM §401 water quality certification,
Consideration of CWA § 303(d) impacts (for listed stream segments),
ADEM coastal program consistency determination if in the coastal area,
A CWA § 402 NPDES – ADEM Admin. Code Reg. 335-6-12 construction stormwater
permit (if greater than one acre will be disturbed),
City and/or County land disturbance permits,
City and/or County development permits and plat approvals, and
City and/or County building permits.

The overlap between federal, State, and local requirements is unavoidable; nevertheless, the degree of
overlap has been lessened by EPA delegating certain programmatic or regulatory authority to ADEM, and
ADEM delegating certain coastal program requirements to the local authorities. The cities of Daphne and
Spanish Fort exert their jurisdiction and permitting requirements within their respective geographical
boundaries. In addition to the federal and State permit requirements, each local entity requires permits for
development, land disturbance, and building construction, depending on the jurisdiction. Often the federal
or State permit is a prerequisite to the issuance of the local permit. Where city and County jurisdictions
overlap, it is customary for the more stringent requirements to apply. In general, the current level of
regulatory overlap is not considered a significant issue relative to stormwater management within the
Watershed.
General Observations
As part of the 2010 WMP, interviews were conducted to determine general observations and issues. No
interviews were conducted as part of this WMP Update. The common issues in the D’Olive Watershed
expressed by the cities, County, and/or landowners interviewed included the following:
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•

Need for updated provisions in local ordinances addressing development, redevelopment, retention
of stormwater runoff and velocities, continued maintenance of retention- detention ponds, additional
inspection, monitoring and reporting (recordkeeping) requirements, training for inspectors, more
enforcement, and protection and restoration of wetlands, riparian zones, and streams.
o City and County officials recognize the need for better communication between and among
the various regulatory agencies and regulatory consistency.
o Problems with stormwater runoff volumes; velocity; lack of adequate stream and wetland
buffers; lack of post-construction maintenance of detention facilities; historical erosion
problems within, or due to, older subdivisions and commercial developments; and the
identification of responsible parties for costs, maintenance, and additional stormwater
controls

•

The amount (acreage) of undeveloped land within the Watershed has been significantly reduced
over the past three decades. Additional efforts may be required to implement innovative practices
in these remaining areas to protect downstream areas. Further development and redevelopment
should consider the protection of drainage systems by buffers, preservation areas, and reduction and
retention of stormwater runoff.

•

Road construction and design at the County and State levels must be undertaken in a manner that
will protect the streams and Watershed from increased volumes and velocities of stormwater,
erosion and sedimentation, and other non-point source contaminants.

•

Existing problems must be corrected, either voluntarily or by regulation, at the time of
redevelopment and through structural and nonstructural processes (such as education).

A regulatory “matrix” based on several elements deemed critical to effective stormwater management
programs was created to assist in the review process. The matrix contained in Table 9.2 list the four review
elements considered: (1) construction phase BMPs; (2) post-construction stormwater management; (3)
wetland protection; and (4) coastal area protection. The columns in Table 9.2 summarize the results of the
review of the regulations or ordinances for each of the four regulatory entities having jurisdiction within
the D’Olive Watershed.
Table 9.2 provided the review's foundation and served to focus the agency interviews that were conducted.
There is some degree of consistency among the various programs concerning the elements that are
addressed (e.g., all programs require some type of construction phase BMPs, address stabilization time).
However, there are significant differences between each regulatory entity's specific requirements, as stated
in the regulations or ordinances (e.g., design storm). These differences and any perceived deficiencies are
addressed in the following sections.
Table 9.2: Regulatory Matrix – Comparison of Requirements
Regulation

ADEM

Baldwin County

City of Daphne

City of Spanish
Fort

Construction Phase BMPs
Requirements

Yes

Yes

Yes

Yes

Design Standards

AL Handbook

AL Handbook

AL Handbook

AL Handbook
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Regulation

ADEM

Baldwin County

City of Daphne

City of Spanish
Fort

Design Storm

2 year - 24 hour

2 year - 24 hour

2 year - 24 hour

2 year - 24 hour

Site Size

>1 acre

Any

>1,000 sf

>1,000 sf

Stabilization Time

13 days
1/month +
3/4"rain

10 or 13 days

13 days

13 days

Yes

Yes

Yes

BMP Repair/Maint. Time

7 days

Not Specified

48 hours

48 hours

Noncompliance Reporting

Yes

No

No

No

Buffer Requirement

None

Yes-unspecified
width

No

50’

Post Construction
Stormwater Management
Requirements

No

Yes

Yes

Yes

Stormwater Quality

No

No

Yes

No

Stormwater Quantity

No

Yes

Yes

Yes

Design Storm

N/A

2 - 100 years

2 – 100 years

2 - 100 years

Site Size

N/A

Any

Any

Any

Routine Inspection

N/A

Yes

Yes

Yes

Maintenance

N/A

Developer/POA

Developer/Trustee

Developer/Owner

Reporting

N/A

No

Yes

No

Calculation Method

N/A

Prohibits Rational
Method

Not Specified

Rational Method
<200 acre or
regression >200
acre

Coastal Area Resource
Protection

Yes

No

Yes

Yes

Wetland Protection

Yes

Yes

Yes

Yes

Permit Requirement

Yes (coastal only)

ADEM/COE

ADEM/COE

ADEM/COE

Site Inspections

Structure Setback
No
30 feet
No
50 feet
Requirement
Wetland Buffer Requirement
N/A
5 feet
30 feet
30 feet
Non-Disturbed
Stream Buffer Zone NonN/A
N/A
50 feet
N/A
Disturbed
* Alabama Handbook for Erosion Control, Sediment Control and Stormwater Management on Construction Sites and
Urban Areas (current edition)

9.5 Regulatory Inconsistencies
Regulatory inconsistencies between federal, State, and local governments are inevitable and can contribute
to ineffective watershed management, create impediments to restoration efforts, and cause confusion in the
regulated community. Consistency among the local government ordinances will be a key factor in
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effectively implementing the management measures necessary to protect the Watershed's natural resources.
Development entities often gravitate to or seek incorporation into jurisdictions with less regulation. The
long-term costs of this approach to the broader community and its citizens will be realized as flooding
increases and water quality decreases. Additional costs due to poor flood zone management include the
following: (1) flood zones expand, which increases insurance rates; (2) waterbodies become polluted, which
prompts additional regulatory oversight, expensive restoration projects, decreased land value with
decreased tax income, and increased stormwater treatment costs; and (3) stormwater conveyance,
maintenance, and dredging costs manifest and increase. Examples of regulatory inconsistencies are
discussed in detail in the South Alabama Stormwater Regulatory Review (Carlton, 2018).

9.6 Regulatory Gaps
Often the federal or State regulatory requirements serve to provide a measure of consistency or provide
some minimum baseline for local regulation, and often local units of government rely on or defer to the
State or federal requirements. Without this foundation, it is difficult to achieve regulatory consistency
among local units of government. Even when State and federal regulations are in place, they usually have
such a broad nature and scope (national or statewide) that they may not be meaningful at a watershedspecific level. In such cases, it falls to the local governments to adopt and implement regulations that are
effective in achieving specific watershed management goals. Currently, except for compliance with FEMA,
there are no overarching federal or State regulatory requirements for post-construction stormwater quantity
or quality.
Regulatory gaps can also be due to antiquated regulations. At the State level, the coastal area management
program regulations relating to resource impacts (ADEM Administrative Code R. 335-8-2) have not been
revised in over 20 years. ADEM and ADCNR struggle to maintain a federally approved coastal
management program, due in part to the lack of a regulatory framework that will allow the State to ensure
the federal goals can be met. Significant advancements in resource protection alternatives have been
realized during the intervening years, some of which may be precluded by outdated regulations. Because
federal and State regulatory requirements are so broad in nature and scope, developing and implementing
local stormwater management regulations and ordinances are often the best or only way to achieve
watershed resource protection goals and/or address local stormwater-related impacts. The Baldwin County
Commission funded a study of the flooding issues in several watersheds within the County, including the
Fish River and Magnolia River watersheds. Modeling performed for the Baldwin County Commission
(Hydro Engineering Solutions 2011 and 2014) indicates that the timing of stormwater discharge plays a
critical role in downstream flooding (basically suggesting more detention upstream, less downstream).
Based on these results, Baldwin County revised its regulations about stormwater management and design
storm events within these watersheds, and detention requirements are now based on where, within the
watershed, the development is occurring.
Local governments often assume that the maze of federal and state permitting requirements will be
sufficient to protect the natural function of these systems. Unfortunately, this is rarely the case. The State
of Alabama currently has no codified buffer or setback requirements (other than the setback requirements
in the construction General Permit ALR100000). Federal and State permits are routinely issued that allow
wetlands to be impacted either directly or indirectly. Although the permit may require mitigation for stream
and wetland impacts, mitigation often takes place outside of the watershed in which the impacts occur.
Therefore, local governments will play a critical role in protecting these vital resources from both direct
and indirect impacts associated with development. For example, the City of Daphne has a stream and buffer
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zone regulation that requires a 30-ft non-disturbed vegetated buffer for any delineated wetland area and a
50-ft non-disturbed vegetated buffer for any flowing or ephemeral waterbody.
Further, some activities with potential environmental impacts (biosolids application, agriculture, forestry)
are either not regulated at all or only minimally so.

9.7 Enforcement
Environmental compliance is another concern that was identified during the review of rules, regulations,
and ordinances. Local municipalities generally lack sufficient staffing resources to ensure formal
enforcement regularly. As a result, maintaining enforcement provisions is often left to federal and State
agencies. Despite their best efforts, most implementing agencies are faced with similar constraints. The
absence of a timely and meaningful enforcement regime was identified as a persistent regulatory challenge
within the Watershed. The 2016 Georgia Stormwater Management Manual includes examples of inspection
frequencies based on the type of BMP (Atlanta Regional Commission, 2016). A detailed look at applied
BMPs and prioritizing those inspection frequencies based on need and vulnerability may improve the
enforcement staff's success at accomplishing inspection goals.

9.8 Recommendations
It is recommended that the cities and Baldwin County:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Improve water quality inspection implementation and program.
Develop plan review and inspection policy with checklist.
Develop enforcement policy and procedural flow chart.
Develop violation action policy and table.
Develop violation notification letter template.
Require training for stormwater plan reviewers.
Require stormwater management inspections by Qualified Credentialed Inspectors/Professionals.
Require biannual good housekeeping inspections and training on publicly owned properties.
Allow and encourage pervious parking options.
Increase multifunctional green space and landscaped areas in new developments.
Review ordinances, codes, criteria, policies, standards, regulations, and plans to identify barriers to
LID implementation and revise.
Develop incentives to promote infill and redevelopment.
Require a natural resource inventory with plan submission.
Allow Runoff Reduction Method to provide a mechanism to credit volume reduction and thereby
provide an economic incentive for LID and Better Site Design Practices.
Incentivize natural state land preservation.
Require runoff reduction practices through retaining a first flush volume or reducing total
suspended solids by 80 percent.
Require stream protection by using an extended detention of the channel protection volume.
Require downstream analysis at a point where the subject area encompasses 10-percent of the total
drainage area and at each confluence to that point.
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•

Utilize subwatershed ordinances to address development issues that will cause further damage to
the identified problems in the section above.

The State of Alabama has established a 25-foot buffer requirement on wetlands and riparian buffers for all
new construction sites greater than one acre. Although mitigation of impacted wetlands is typically required,
required mitigation measures often occur outside of an impacted watershed, creating a net loss of these
valuable resources within the watershed. A proactive approach is needed to protect, enhance, and preserve
these resources by federal and State agencies to provide more emphasis on requiring mitigation measures
where permitted impacts occur.
All local authorities should consider implementation of environmental courts into County or municipal
court systems. Environmental courts separate specific environmental violations from traditional municipal
courts and can address violations related to development codes, litter, property maintenance, and
enforcement of local stormwater (MS4) regulations. Examples of successful courts in Alabama include
Mobile County, the City of Birmingham, and the City of Montgomery.
Baldwin County and the cities of Daphne and Spanish Fort would benefit from communicating on a regular
basis to coordinate actions and regulatory changes related to stormwater management on a watershed scale
across municipal and political boundaries. Monthly meetings between these municipalities could provide
opportunities for updates and coordination. Each should consider adoption of a consistent post-construction
stormwater ordinance to ensure that regulations affecting development activities continue to have a positive
impact on water quality once construction on site is complete. When the State of Alabama, through ADEM,
drafts its next State MS4 permit, the State should consider heightened emphasis on post-construction
stormwater regulations and standards to ensure that all regulated MS4s within the State are basing their
ordinances on a consistent set of standards.

Mobile Bay National Estuary Program | D’Olive Watershed Management Plan Update | 209

10.0 Financing Alternatives
10.1 Introduction
Funding water quality improvements on a watershed basis is a challenging concept. The difficulty is that
the political jurisdictions that provide the funding do not necessarily follow watershed boundaries, which
is the case in the D’Olive Watershed. Additionally, many of the improvement opportunities lie on private
property and would require additional access agreements.
A watershed approach to the design, construction, and maintenance of stormwater improvements requires
a significant and steady funding stream. A watershed approach with a stable funding source can enable
planners to address watershed issues more efficiently. To meet the financial needs of adequate watershed
management, we encourage a combination of securing federal, State, and local funding, creating publicprivate partnerships, and exploring the possibility of establishing a stormwater utility. Such partnerships
are recommended because government jurisdiction will not necessarily be confined to the Watershed
boundary, and partnerships can better facilitate the available resources. Examples of partnerships include
arrangements between landowners and governments or collaboration between civic groups and government.
Together, public, and private entities can explore financial assistance opportunities such as grants and
cooperative agreements.
Several different financial structures could facilitate funding for the projects identified in this WMP. Some
structures could be helpful across the entire Watershed and some within limited areas. Many would require
public-private partnerships in the sense of cooperation among landowners and governments rather than
being imposed by governmental entities.
Fourteen alternatives for funding and financing stormwater improvements in the D’Olive Watershed are
discussed herein including:
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Stormwater utility fees,
Property, sales, or other taxes paid into general funds,
Federal and State funding programs,
“Green” stimulus funding,
Non-governmental organizations and other private funding,
Mitigation banks,
Impact fees,
Special assessments,
System development charges,
Environmental tax shifting,
Municipal bonds,
Capital improvement cooperative districts,
Alabama improvement districts, and
Tax increment financing districts
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Additional funding sources and methods may be identified through participation in selected regional
collaboration opportunities.

10.2 Stormwater Utility Programs
According to the EPA, the most stable funding source for stormwater management is a stormwater utility
(EPA, 2008). Stormwater utility fees typically provide the most equitable and transparent source of funding
for stormwater management.
A stormwater utility is an integrated stormwater management solution that provides a stable, predictable,
long-term funding mechanism dedicated to stormwater improvements. The stormwater utility facilitates
planning, construction programs, and enables the resolution of chronic problems. Sustainable revenues
based on consumption are generated through a user fee-based service enterprise (Spitzer, 2010).
Stormwater utility authorities are used extensively in many areas of the country, but their implementation
requires that several issues be addressed. Since publication of the 2010 WMP, the State of Alabama has
passed legislation authorizing stormwater utilities. This legislation capped the rate at $10 per year for
residential properties and $0.005 per square feet ($3,000 maximum) annually for commercial properties.
Fee caps of these rates rank among the lowest in the southeastern United States. Legislation in its current
form severely restricts stormwater utilities. Smaller jurisdictions have determined that the limited funding
opportunity does not justify the process of stormwater utility development. This WMP recommends the
legislation dictating the static and restrictive rates be amended to allow smaller communities to decide their
own acceptable utility fees.
An adequate stormwater utility within the Watershed would provide stable, long-term support of stormwater
management through equitable and transparent funding. Fees may be based on the parcel size, property
type, and/or the degree or extent of impervious area, or fees may be fixed in a specific geographic area. For
example, lots within a residential development may be subject to predetermined stormwater user fees, which
are not a function of the lot characteristics. Property owners could also earn credits or be subject to discounts
as a function of stewardship. Individuals who implement on-site attenuation or related LID measures could
experience reduced fees. In contrast, those that increase industrial activity or modify the land use in a way
that negatively impacts stormwater management could see an increase in fees. Additionally, certain
roadways, rights-of-way, or undeveloped areas may be exempt from fees (Spitzer, 2010 and Leo, 2010).
The utility fee generally appears as an individual bill, as a line item on a water and/or sewer bill, or as a
component of property tax bills. This revenue source would support the stormwater utility with planning
and executing programs that address stormwater issues identified within the Watershed.
A stormwater utility referendum was extended by the Baldwin County Watershed Coalition in 2010 with
the intent of addressing water quality and drainage issues in the area. The referendum was not well-received
by the public, who regarded the referendum as a new tax. Citizens might not be educated or knowledgeable
regarding issues related to local water quality and stormwater management. Experience indicates the public
would likely approach the development of a stormwater utility with skepticism or distrust. Extensive
education and outreach would be needed to support the successful implementation of a stormwater utility.
Local programs such as “Create a Clean Water Future (https://www.cleanwaterfuture.com/) can help
provide educational resources.

Mobile Bay National Estuary Program | D’Olive Watershed Management Plan Update | 211

10.3 Property, Sales, or Other Taxes (General Fund)
The use of a “general fund” to finance stormwater improvements is undesirable for many reasons. When
there is no dedicated source of continuing and consistent funding, a stormwater program's success is limited.
When governments depend upon general funds for stormwater maintenance and construction projects, such
projects must compete with other community needs for dollars. In such situations, stormwater projects often
lose out to other priorities, such as police, fire, and emergency medical personnel, and are sensitive to budget
cuts (Spitzer, 2010). Often, stormwater improvements are completed as a response to catastrophic failure,
and repairs at this stage of decline are exponentially more costly.
Many communities have funded stormwater management from property taxes paid into their general funds.
The total cost of stormwater management is not readily apparent when these costs are sprinkled among
general fund departmental budgets. As stormwater management costs increase, general fund budgets are
often not increased to meet those needs. Also, tax-exempt properties do not support any of the costs, even
though it can be shown that many of them, such as governmental properties and schools, are major
contributors to stormwater runoff. Finally, property taxes are based on assessed property value, not on the
area of impervious surfaces on the property. The cost of stormwater service to individual properties also
bears no relationship to the property's assessed value. Therefore, this method of recovering stormwater
management costs might not be equitable (EPA, 2008).
Because of their unpredictable nature, general sales taxes are often inappropriate for long-term
infrastructure maintenance and capital improvement planning (Leo, 2010). A Special Purpose Local Option
Sales Tax (SPLOST) has been used to fund stormwater improvements on a county-wide basis. Typically, a
referendum is required to implement a SPLOST.
Other types of taxes to finance environmental improvements may include levies on tourism (hotels and
convention centers), gasoline, cigarettes, and concessions at stadiums.

10.4 Federal and State Funding Programs
Federal Funding Programs
Federal funding opportunities, such as grants, revenue sharing, and loans, can be pursued through the EPA,
NOAA, USFWS, USGS, USACE, and the USDA. These funding opportunities can be used by public and
private entities to execute the measures proposed in the WMP. Funding opportunities can be located and
applied for through the federal portal at www.Grants.gov. A list of federal funding opportunities is included
in Table 10.1 near the end of this section.
The EPA has a variety of resources to support funding watershed protection and restoration projects. EPA
programs that provide financing information include the Water Finance Clearing House and the Water
Infrastructure and Resiliency Finance Center. The EPA also distributes money through Clean Water State
Revolving Funds (CWSRFs), the Environmental Education Grants Program, the 319 Grant Program for
nonpoint pollution, National Wetland Program Development Grants, and their Water Pollution Control
Grants (Section 106). These programs provide support for a wide array of watershed projects that educate
the community, restore habitat, and improve water quality.
NOAA releases competitive grant announcements each fiscal year. Funding may be provided through their
Community-Based Restoration Program, the RESTORE Science Program, broad agency announcements,
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and other routes. They distribute funds to support projects that satisfy their evaluation criteria and align
with their missions and goals through the competitive program (NOAA, 2020). Grants may be provided to
private or nonprofit organizations seeking to improve and conserve coastal habitats and support resilient
communities. The Community-Based Restoration Program provides technical and financial assistance to
projects that improve coastal habitats that support fish and fisheries. The Community-Based Restoration
Program staff collaborates with restoration partners to leverage funding beyond exclusively federal sources
to maximize and promote stewardship, conservation, and recovery of valuable natural resources.
The USFWS issues financial assistance to an array of entities through grants and cooperative agreements.
Funding sources relevant to the WMP include programs such as their Coastal Wetlands Conservation
Grants, the Coastal Program, Boating Infrastructure Grant, the North American Wetlands Conservation Act
grants program, the Partners for Fish and Wildlife Program, and the National Fish Habitat Action Plan.
Financial assistance through these programs could financially support the implementation of a range of
projects in the Watershed.
The USGS offers financial support for projects that assess and improve the quality of the nation's surface
and groundwater resources. Funding may be awarded via competitive grants through the State Water
Resources Research Act Program or the Cooperative Matching Funds Program. Additionally, ecosystem
restoration is a primary mission of the USACE, and they provide support and limited funding for relevant
projects through the Estuary Restoration Act.
The USDA established a Water Quality Initiative (in partnership with the EPA and water quality agencies)
to focus on agriculture-related watershed assessment, outreach, and water quality improvement. USDA
offers to fund projects that implement practices reducing erosion, runoff, and nutrient input and promoting
soil health. Financial support is distributed through Conservation Innovation Grants. USDA funding for
watershed improvement is already being used in the Soil and Water Conservation District of Baldwin
County, Alabama. Existing programs include the Agricultural Conservation Easement Program, the
Conservation Stewardship Program, and the Environmental Quality Incentives Program. Financial support
through the USDA Natural Resources Conservation Service is offered to program participants to enable
soil, water, air, and habitat quality improvements within the County.
The National Fish and Wildlife Foundation (NFWF) offers financial support for projects that focus on
restoration of coastal, wetland, and riparian habitats; stormwater management; and outreach and
stewardship with a focus on water quality and watersheds. In fact NFWF Gulf Environmental Benefit Fund
invested more than $12-million to implement the 2010 D’Olive WMP. NFWF also has additional funding
mechanisms awarded through competitive grants such as the Five Star and Urban Waters Restoration
Program.
The Resources and Ecosystems Sustainability, Tourist Opportunities, and Revived Economies of the Gulf
Coast (RESTORE) Act was signed into law in 2012 in direct response to the Deepwater Horizon oil spill
of 2010. The RESTORE Act established the Gulf Coast Restoration Trust Fund in the U.S. Treasury
Department and designated that 80% of all administrative and civil penalties in connection with the oil spill
be deposited in the Trust Fund and invested. The Gulf Coast Ecosystem Restoration (Federal) Council has
oversight of 60% of the Trust Fund, with 30% designated for developing a comprehensive recovery plan
and the other 30% allocated to the states under the Spill Impact Component and spent according to the
state's individual State Expenditure Plan. A total of 35% of the Trust Fund was evenly split among the five
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Gulf states for economic and ecological recovery. The NOAA Science Component was awarded 2.5% of
the Trust Fund, which they dedicated to the Gulf Coast Ecosystem Restoration Science, Observation,
Monitoring, and Technology Program, and the Center of Excellence for use in the Research Grants Program
was awarded the remaining 2.5% of the funds. The Alabama Gulf Coast Recovery (State) Council governs
direct funding to Alabama. Projects and programs which propose restoration and protection of Gulf Coast
natural resources, ecosystems, and habitats may be eligible for funding (USDT, 2020).
State Funding Programs
The Alabama Department of Conservation and Natural Resources (ADCNR) is responsible for the Alabama
Coastal Area Management Program (ACAMP). This program aims to balance economic growth with the
preservation of natural resources within the defined Alabama Coastal Area (from the continuous 10-ft
contour seaward to the 3-mile limit in Baldwin County). Annual Program activities include coastal cleanup,
implementation of public access construction projects, and planning support for local governments. The
Program also provides annual grant funds to Alabama’s coastal communities and partners. ACAMP has an
annual grant program that supports projects that enhance and improve the management of coastal resources
that are natural, cultural, or historical, as well as projects that increase the sustainability and resilience of
coastal communities and economies. Application is open to units of government as well as agencies or
institutions, and the Program is well suited for measures proposed within the Watershed. This funding could
be used to fund projects upgradient of the 10-ft contour if a significant nexus to the 10-ft contour be
described.
The Alabama Gulf Coast Recovery Council is responsible for oversight of funding for projects that benefit
the natural resources and economy of the Alabama coast. Ecological and environmental projects that restore
and protect ecosystems and habitats may be eligible for funding through the State Council.
Additionally, recipients of Coronavirus State and Local Fiscal Recovery Funds may be used to invest in
necessary improvements to their water and sewer infrastructure, including projects that address the impacts
of climate change. These funds may also be used to invest in wastewater infrastructure projects, managing
and treating stormwater or subsurface drainage water, facilitating water reuse, and securing publicly owned
treatment works. If these funds were made available to the cities of Daphne and Spanish Fort, these funds
could be used to implements various watershed improvements.
A list of State funding opportunities is included in Table 10.1.
State Revolving Funds
The EPA State Revolving Fund (SRF) Loan program offers a reliable source of funding (Berahzer, 2010b).
There are separate SRFs for Clean Water and Drinking Water. Funds are provided annually to each state
by the federal government, with the states providing a 20% match. To be funded, a project must be on the
state’s annual “Intended Use Plan” (IUP) list. The IUP contains a “comprehensive” list and a shorter
“fundable” or “priority” list. A public comment process is required for the IUP. Since 2007, the SRF has
moved beyond the traditional “water treatment works” projects and has begun to emphasize nonpoint
sources and estuary protection as funding priorities.
In Alabama, the Clean Water State Revolving Fund (CWSRF) and the Drinking Water State Revolving
Fund (DWSRF) are low-interest loan programs intended to finance public infrastructure improvements.
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The programs are funded with a blend of State and federal capitalization funds. The CWSRF and DWSRF
are administered by ADEM, where ADEM performs the required technical/environmental reviews of
projects and disburses funds to recipients. Any local governmental unit, including water boards and
authorities, may apply for SRF financing in Alabama. An ability to repay must be substantiated, along with
meeting other specified standards. The benefits of an SRF Loan include:
•
•
•
•

A loan interest rate 1.0-1.5% lower than the prevailing municipal bond rate available to "AAA"
rated municipalities.
A fixed interest rate with a 20-year payback.
The loan repayment does not begin until the construction completion date (capitalized interest
accrues).
The loan recipient is not required to pay any ongoing trustee expenses or rebate expenses generally
associated with a local bond issue.

One of the goals of the SRF program is to aid in the development of green infrastructure in Alabama. As
such, the SRF program offers principal forgiveness incentives to CWSRF applicants with projects made up
to at least 51% of either green infrastructure, water efficiency improvements, energy efficiency
improvements, or environmentally innovate activities.
Projects that strengthen compliance with federal and State regulations and/or enhance public health
protection are eligible for consideration to receive an SRF loan in Alabama. If a project qualifies, the
engineering, inspection, and construction costs are eligible for reimbursement. Among the projects that
qualify for funding are publicly owned wastewater treatment works; sewer rehabilitation; interceptors,
collectors, and pumping stations; drinking water storage facilities; new/rehabilitated water source wells;
and water transmission/distribution mains. Drinking water projects that are primarily intended to serve
future growth are not eligible.
Current Local Funding
Several governmental entities and non-profit groups in Baldwin County have already applied for and/or
received funding from these and other agencies/programs to finance projects and studies for environmental
improvements in the D’Olive Watershed. Most of the financial assistance applications have been made to
address problem areas, issues, or conditions. The City of Daphne is currently in the process of applying for
addition NFWF and ADEM Section 319 funding.

10.5 “Green” Stimulus Funding
Under the 2009 American Recovery and Reinvestment Act (i.e., Stimulus Act), the EPA introduced its SRF
Loan Program, a Green Project Reserve, and maintained this funding mechanism in Fiscal Year (FY) 2010.
The Green Project Reserve stipulates that the states shall use more than 20% of the SRF funds for projects
that address green infrastructure, water or energy improvements, or other environmentally innovative
activities (Berahzer, 2010a). Some green infrastructure projects may fit into either the Clean Water or
Drinking Water divisions of the SRF program. In general, the combination of the Green Project Reserve
and the additional subsidization (see Section 10.4) could lead to better financing terms for stormwater
projects.
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ADEM has issued its FY 2020 Intended Use Plans for the Clean Water State Revolving Fund and the
Drinking Water State Revolving Fund. The plans list the eligible applicants approved to apply for
SRF/ARRA funding. ADEM continues to accept applications, especially for green infrastructure projects.
Any applications received during this funding cycle are held for standby funding, should any of the funding
list applications fail to comply with all requirements of the SRF and ARRA or if additional funding becomes
available. In October 2020, ADEM issued their solicitation of FY 2021 SRF Projects and is accepting
applications for CWSRF and SWSRF funding.
Many stormwater projects and Low Impact Development (LID) strategies may be considered “green” under
this funding category. Examples include porous pavement, bio-retention facilities, rain gardens, green
roofs/walls/streets, wetland restoration, constructed wetlands, urban retrofit programs, LID projects,
infiltration basins, landscaped swales, downspout disconnection, and tree planting. Land acquisition
services and the actual cost for purchasing land or easements may also be included in this definition's scope.

10.6 Non-Governmental Organizations and Other Private Funding
Private foundations and corporations may be another source of funding for improvements in the D’Olive
Watershed. Some non-governmental funding sources, including The Conservation Fund and Surdna
Foundation Sustainable Environmental Grants, offer specific funding opportunities for environmental
improvement projects related to watershed protection and GI. Further, there are searchable electronic
databases such as the Chronicle of Philanthropy Guide to Grants and the Community of Science Database
that allow the user to search for foundation and corporate grants in various fields. Local governmental
entities and non-profit agencies involved with the D’Olive Watershed should investigate these databases
with specific project objectives in mind.

10.7 Mitigation Banks
A mitigation bank is a designated and approved wetland, or stream area created, restored, enhanced, or
preserved and set aside in perpetuity to compensate for future unavoidable impacts on the United States'
wetlands and waters. Credits are purchased at the bank as compensatory mitigation for other development
projects, ideally (but not necessarily) within the same watershed. Mitigation banking provides opportunities
for a county or city to partner with landowners and land trusts; accrue financial resources for community
improvements; create natural amenities in an urban setting; and enhance education about restoration and
water quality (Leo and Tillery, 2010).
Authorized under federal environmental law and regulations, a mitigation bank provides an asset that can
be sold to developers and government entities whose projects require stream and wetland damage
mitigation. If formed for all or part of an affected watershed, a mitigation bank effectively allows the sale
of credits that can be used to offset some portion of the costs of the initial set-aside area. The regulatory
process involves a prospectus and public notice, the development of a banking instrument, restrictive
covenants, and coordination with various agencies that have jurisdiction over the process.
Municipalities are a significant user of mitigation banks. The mitigation banking concept is based on supply
and demand. The demand is determined by regulatory activities that require mitigation for specific projects'
impacts, and the price of mitigation credits is variable and determined by the market (Leo and Tillery,
2010). Impacts on streams and wetlands are required to be mitigated per federal statutes, including Sections
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404/10 of the Clean Water Act and the 2008 Federal Compensatory Mitigation Rule. Compensatory
mitigation can be satisfied through mitigation banks, in-lieu fee programs, or permittee-specific mitigation.
In coordination with the USACE, unavoidable impacts on the United States' waters are determined by the
loss of amount, function, or type. The loss is converted into a required credit value to offset the impact
(adverse impact factors). The impacts must be offset through mitigation credits created by restoration
activities. Credits impact and credits generation are calculated based on USACE standard operating
procedures, varying by region. Net benefit factors may be included in the calculation of mitigation credits
(Leo and Tillery, 2010). A significant factor affecting mitigation credit values is the “market” demand for
wetland and stream mitigation and the extent of the “service area” designated for specific mitigation banks.
Mitigation banks can be useful to finance large-scale, expensive projects fully or partially. These banks
may generate funding from outside the affected area, rather than relying on local assessments, fees, taxes,
or other public revenues. Mitigation banks would allow a municipality, county, or non-governmental entity
to become a generator of mitigation credits instead of being a consumer of those credits. Credits may be
used for internal needs or sold to external purposes to generate funds. It may be used as a revenue source
to implement restoration projects and maintain compliance with the requirements of NPDES permits (e.g.,
TMDLs). Funds raised through the sale of mitigation credits may partially or entirely offset some
stormwater improvement projects' costs.
Mitigation banks effectively require ownership or control of a large site to implement the mitigation bank.
In most cases, this funding method also requires regulatory approval and significant upfront capital to pay
the initial costs of creating improved streambeds and wetlands. It is not likely that the projected flow of
funds would support the initial financing without other credit support. Considerable time and effort may be
required to set up and implement mitigation banks properly. Requirements include a credit release schedule,
monitoring requirements, biotic success criteria, maintenance and adaptive management, monitoring, and
reporting requirements.
If one or more public bodies are willing to bear the risk of financing, later sales of mitigation credits could
offset their eventual out-of-pocket costs of paying off the debt. The mitigation bank site should be
watershed-based, have the potential to provide environmental benefits, and be in a service area with the
potential for development (i.e., to promote the sale of future credits).

10.8 Impact Fees
Impact fees are paid by developers (usually at the time of development) to obtain a building permit. The
fee is designed to reimburse the government for the additional “impact” a given improvement may have on
the community. Impact fees may be for transportation (i.e., increased impact on roads/bridges as a result of
constructing a development), water/sewer (i.e., repaying the government for the impact of taking capacity
out of the system), or other public infrastructure. Typically, there must be a direct relationship between the
development and the impact fee charged. Impact fees, which must often be authorized by statute, are used
for capital improvements, not maintenance. They are paid one-time, upfront for new construction (Mustian,
2010).
Impact fees allow funding to be generated from the entity causing the potential environmental impact.
However, impact fees do not necessarily fit well with stormwater improvements, developers typically do
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not like impact fees, and such fees do not provide a steady source of revenue. Timely expenditure of funds
can also be an issue.
While not necessarily an impact fee, in-lieu of construction fees could be adopted in some circumstances
as an element of a stormwater utility fee or impact fee program. These fees can be charged in-lieu of
requiring construction of on-site stormwater systems, such as detention basins, and used to fund off-site
(i.e., regional) measures that may be preferable and efficient in providing stormwater management solutions

10.9 Special Assessments
A special assessment is a charge levied for the “benefit” a given property receives for a specific public
improvement. The cost/benefit must be related to the property itself. Special assessments may be based on
property area or frontage. Special assessments are distinguishable from taxes, but they have been challenged
in court. They may be used to fund capital and operating costs. In some states, special assessments may be
placed on the tax rolls and achieve the same status as ad valorem taxes. However, there may be issues with
assessing governmental property and property owned by non-profits that are not on the tax rolls. The
collection of special assessments can be spread out over time.

10.10

System Development Charges

System development charges (also known as connection fees or tie-in charges) are one-time fees commonly
charged to new customers connecting to water or sanitary sewer systems. These charges buy the new
customers into the infrastructure that has already been built for them and to pay their fair share of the
infrastructure expansion necessary to serve them. The new customer’s system development charge is
typically calculated based on the potential water demand that the new customer will place on the system.
Stormwater system development charges can also be used. The amount of a customer’s stormwater system
development charge is typically tied to the area of the customer’s property (EPA, 2008).

10.11

Environmental Tax Shifting

Environmental tax shifting is a creative concept proposed by environmental groups to redirect tax code
incentives to support energy conservation and sustain the environment. Examples include: (1) a pay-to-pave
tax could be levied on a newly paved surface on a per-square-foot basis; and (2) the discontinuance of the
state tax exemptions for fertilizer and pesticide sales. These measures' income could then be directed toward
stormwater management or other environmental projects (EPA, 2008). Environmental tax shifting
approaches may not receive the public or political support necessary for acceptance and implementation.

10.12

Municipal Bonds

States, cities, and other municipal subdivisions issue municipal bonds. Their purpose is to fund creditworthy municipal projects, such as housing, hospitals, lighting systems, parking ramps, stadiums, factories,
and sewer systems. There are two essential municipal bonds: (1) general obligation; and (2) revenue bonds.
The difference between the two types is the collateral used to secure their payments of interest and principal.
General obligation bonds offer investors a relatively safe investment vehicle while providing state and local
governments with funds for community improvement. General obligation bonds finance projects that do
not produce income but provide services for the entire community, such as roads and bridges or parks. Ad
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valorem taxes typically back up general obligation bonds. A double barrel, or combination bond, is a general
obligation of the issuer and is secured by a particular revenue source outside the general fund.
Revenue bonds are municipal bonds that finance income-producing projects. The income generated by these
projects pays revenue bondholders their interest and principal. Projects funded by revenue bonds serve only
those in the community who pay for their services (e.g., line items on utility bills). Income from a municipal
enterprise is put into a revenue fund. From this fund, expenses for operations are paid first. Only after
operations expenses are paid do revenue bondholders receive their payments. Because they are not backed
by the full faith and credit of a municipality, they carry a somewhat higher default risk, for which they offer
higher interest rates.

10.13

Capital Improvement Cooperative Districts

Authorized under Chapter 99B of Title 11, Code of Alabama, capital improvement cooperative districts can
be formed by one or more governmental entities, including counties, municipalities, public utilities, and
public corporations such as industrial or commercial development authorities. Once formed, the districts
can finance and construct various capital improvements and enter arrangements, such as leases or contracts,
to make the improvements available to users. The district members (i.e., the public bodies) can also
contribute funding to finance the projects.
Cooperative districts offer great flexibility and can comprise various public bodies with interest in the
project. They can finance any project that could be financed by any of its members, so they effectively
could have an expansive reach in acquiring, constructing, and improving capital items for both public and
private use. Cooperative districts can also shield a governmental body from the potential liability of
ownership of a particular improvement.
Cooperative districts have no authority to assess private users for the benefits offered. They can charge for
services or facilities only on a bilateral basis in which the benefiting parties agree on the charges upfront
through a contractual arrangement. Thus, they are most helpful when providing a service or facility needed
by potential users (i.e., utilities or even buildings for private use) that agree to be assessed a fee for the
service or facilities. Cooperative districts are not well-suited to situations where the improvements to be
financed, such as drainage improvements on public property, are not a type for which the benefited property
owners would be willing to pay voluntarily. A good example would be construction by a cooperative district
of a sewage treatment plant to use multiple utilities, with which the district would have contracts for
payment of the costs. There is no obvious way to charge the benefited landowners without their consent in
stream or drainage improvements.
If Baldwin County and the cities of Daphne and Spanish Fort wanted to create a vehicle to finance and
make improvements on a watershed basis collectively, they could form a cooperative district to facilitate
that effort. The County and cities could contribute to the costs incurred, either directly or through the
payment of shares of the debt service on bonds issued by the district.

10.14

Alabama Improvement Districts

Authorized under Chapter 99A of Title 11, Code of Alabama, improvement districts are formed, upon
application by all affected landowners, a county or municipality. Once formed, they can acquire, construct,
and install a wide range of public infrastructure and assess the landowners' pro-rata shares of the
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improvements' cost. The assessments constitute liens against the land. Depending on the range of projects
undertaken, the improvement districts can effectively become subunits of government to provide services
over and above those typically provided. For instance, they have been widely used for residential or multiuse developments to provide for the initial and maintenance costs of infrastructure not provided by the local
government.
The authority to assess and create a lien on the property provides a powerful financing alternative.
Improvement districts are also ideally suited to construct and own public infrastructure. However,
landowner consent is impractical across the area affected by the management plan.
If a particular project is proposed that affects a single significant property, or especially one required for
the development or redevelopment of the property, an improvement district could be used to finance the
project and assess the landowners for the cost. For instance, if Timber Creek or Lake Forest (or a smaller
version of either) or a large shopping center were being developed that required drainage or retention
facilities beyond the standard requirements, an improvement district could be a good vehicle.

10.15

Tax Increment Financing Districts

Authorized under Chapter 99 of Title 11, Code of Alabama, tax increment financing (TIF) districts have
not been widely used in Alabama but can be helpful under certain circumstances. They are designed for the
redevelopment of blighted areas. In those areas, TIFs can effectively take the tax benefits of incremental
increases in the property's value versus the status quo and apply the increases to the redevelopment cost.
This structure is a unique financing structure based on a general obligation bond.
TIFs permit a municipality to take the increases in all local taxes to fund redevelopment projects. An
improvement district does not require the consent of the property owners. TIF districts require significant
time and effort to form, including an overall redevelopment plan and the opportunity for other taxing
authorities to object. They also can be formed only where there is a finding of “blight,” and as a practical
matter, can only finance projects in anticipation of significant increases in the value of the surrounding
property (i.e., requires growth).
Assuming an area within the D’Olive Watershed could be considered to be blighted, a TIF district could
finance improvements (such as drainage facilities) to allow the construction of a significant development,
which would add to the tax value of the surrounding property.

10.16

Regional Collaboration Opportunities

When multiple organizations form a partnership to secure funding for projects with common goals, the
partnership can strengthen local capacity, reduce or eliminate duplication of effort, and increase project
efficiency. Nevertheless, to secure sufficient funding for all measures, dedicated planning is necessary.
According to Kania and Kramer (2011), successfully implementing the combined financial process will
require a common agenda, shared measurement system, mutually reinforcing activities, continuous
communication, and backbone support organizations. Regional planning should account for staffed
infrastructure, an organizational framework, and a unified process that satisfies common goals. Regional
planning may present in the form of one comprehensive WMP Implementation Team or as various unique
sub-teams that collaborate. Teams should be diverse and target the identified WMP priorities. With teams
in place, a framework can be developed that outlines project needs and goals, develops scope and budget,
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forges schedule, identifies funding sources, locates and leverages local expertise, and further facilitates new
and existing partnerships. Potential teaming partners for the Watershed are listed below:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Alabama Coastal Foundation
Alabama Department of Conservation and
Natural Resources
Alabama Department of Environmental
Management
Alabama Department of Public Health
Alabama Department of Transportation
Alabama Forest Resources Center
Alabama Forestry Commission
Alabama Power Company
Alabama Water Watch
Alabama Wildlife Federation
Auburn University Marine Extension and
Research Center
Baldwin County Commission
Baldwin County Health Department
Baldwin County Public Schools
Baldwin County Sewer Service
Baldwin County Soil and Water
Conservation District
Baldwin County-Alabama Cooperative
Extension
Coastal Conservation Association
City of Daphne
City of Spanish Fort
Daphne Utilities

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Dauphin Island Sea Lab
Geological Survey of Alabama
Gulf Coast Ecosystem Restoration Council
Gulf of Mexico Alliance
National Oceanic and Atmospheric
Administration
Mobile Bay National Estuary Program
Mobile Baykeeper
National Fish and Wildlife Foundation
National Science Foundation
Pelican Coast Conservancy
Local Property Owners Associations (i.e.,
Lake Forest Lake POA)
Southeastern South Aquatic Resources
Partnership
The Nature Conservancy
University of South Alabama
U.S. Army Corps of Engineers
U.S. Environmental Protection Agency
U.S. Fish and Wildlife Service
U.S. Geological Survey
U.S. National Park Service
USDA, Forest Service
USDA, Natural Resource Conservation
Service

The goal of the Gulf of Mexico Alliance is to significantly increase regional collaboration to enhance the
ecological and economic health of the Gulf of Mexico. This group's priority issues include water quality,
habitat conservation and restoration, ecosystem integration and assessment, nutrients and nutrient impacts,
coastal community resilience, and environmental education.

10.17

Summary of Funding Sources

Table 10.1 provides an overview of potential financial resources that could support the implementation of
the measures proposed in this WMP. The table addresses the type of funding as well as the form of aid
provided. Almost all sources provide financial assistance, and some provide technical assistance as well.
Examples of technical assistance include sharing information, sharing data, consulting, training, assisting
with management measures, and engaging in project partnerships. These funding opportunities are
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presented as guidance, and consideration should be given to the reality that the financial section of the
economy is continuously evolving.
Table 10.1: Potential funding sources.
Funding Source
Alabama Coastal Area
Management Program
Alabama Department of
Environmental Management
Department of the Interior
Gulf Coast Ecosystem
Restoration Council

National Oceanic and
Atmospheric Administration

National Park Service
National Science Foundation
Southeast Aquatic Resources
Partnership

U.S. Department of
Agriculture, Natural Resource
Conservation Service

U.S. Environmental Protection
Agency

Description

Type

Annual Grant Program

State

Aid Provided
Financial assistance,
Technical assistance

State

Financial assistance

Federal

Financial assistance

Federal

Financial assistance

Federal
Federal
Federal

Financial assistance
Financial assistance
Financial assistance
Financial assistance,
Technical assistance
Financial assistance,
Technical assistance
Financial assistance,
Technical assistance
Financial assistance,
Technical assistance

Section 319 Grant Funds
Clean Water State Revolving Fund
Land and Water Conservation Fund
Council-Selected Restoration
Component of the Resources and
Ecosystems Sustainability, Tourist
Opportunities, and Revived Economies
of the Gulf Coast States Act
(RESTORE)
Marine Debris Removal
Marine Debris Prevention
RESTORE Science Program
Broad Agency Announcement

Federal

Environmental Literacy Grants

Federal

Community-based Restoration Program

Federal

National Maritime Heritage Grant
(currently on hold)
Environmental Engineering and
Sustainability Cluster

Federal
Federal

Financial assistance

Aquatic Habitat Restoration Program

Federal

Financial assistance

Environmental Quality Incentives
Program

Federal

Conservation Innovation Grants

Federal

Conservation Stewardship Program

Federal

Agricultural Conservation Easement
Program
106 Grant Funds (Water Pollution
Control)
National Wetland Program
Development Grants
Clean Water State Revolving Funds
Environmental Education Grants
Program

Federal

Financial assistance,
Technical assistance
Financial assistance,
Technical assistance
Financial assistance,
Technical assistance
Financial assistance

Federal

Financial assistance,
Technical assistance
Financial assistance,
Technical assistance
Financial assistance

Federal

Financial assistance

Federal
Federal

Urban Waters Small Grants

Federal

Gulf of Mexico Division

Federal

Financial assistance,
Technical assistance
Financial assistance,
Technical assistance

Mobile Bay National Estuary Program | D’Olive Watershed Management Plan Update | 222

Funding Source
United States Geological
Survey

U.S. Fish and Wildlife Service

Description
State Water Resources Research Act
Program
Cooperative Matching Funds Program

Federal

Partners for Fish and Wildlife Program

Federal

Coastal Program

Federal

National Coastal Wetlands
Conservation Grant
State Wildlife Grants Program
North American Wetlands
Conservation Act Grants Program

Type
Federal

Federal

Financial assistance

Federal

Financial assistance

Federal

Financial assistance

Federal

National Fish Habitat Action Plan

Federal

Alabama Coastal Area Management
Grant Program

Federal

Financial assistance,
Technical assistance

Private- public
partnership
Private- public
partnership

Financial assistance,
Technical assistance
Financial assistance,
Technical assistance
Financial assistance

Healthy Watersheds Consortium Grant
Program

Gulf of Mexico Alliance

Gulf Star Grants Program

Cornell Douglas Foundation
Grants

Cornell Douglas Foundation Grants

Private

Gulf Health and Resilience Grants

Private

Environmental Protection and
Stewardship Grants

Private

Captain Planet Foundation Grants

Private

Conservation Partners Program

Private

Gulf Environmental Benefit Fund
National Wildlife Refuge Friends
Program
Five Star and Urban Waters
Restoration Program
Gulf Coast Conservation Grant
Program

Private

National Education Association
Foundation

National Fish and Wildlife
Foundation

Financial assistance,
Technical assistance
Financial assistance,
Technical assistance

Urban Wildlife Refuge Partnership

Alabama Department of
Conservation and Natural
Resources
United States Endowment for
Forestry and Communities, Inc.

Gulf Research Program

Aid Provided
Financial assistance,
Technical assistance
Financial assistance
Financial assistance,
Technical assistance
Financial assistance,
Technical assistance

Private

Financial assistance,
Technical assistance
Financial assistance,
Technical assistance
Financial assistance,
Technical assistance
Financial assistance,
Technical assistance
Financial assistance
Financial assistance,
Technical assistance

Private

Financial assistance

Private

Financial assistance,
Technical assistance
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11.0 Monitoring
A monitoring program to track the efforts and success of this Watershed Management Plan (WMP) should
be developed and pursued in a consistent fashion. The Monitoring Program should clearly define the
questions that require answers. Monitoring should be focused on assessing the implementation of
recommended management measures and the success of those measures in accomplishing the goals and
objectives stated in Chapters 7.0 and 8.0 of this WMP. The use of the Mobile Bay Subwatershed
Restoration Monitoring Framework (2015) should be acknowledged during the development and
implementation of the Monitoring Program. Development of the Monitoring Program complies with the
specific grant requirements of Section 329i of the Clean Water Act. The Monitoring Program should
include, at a minimum, the activities described in the following subsections.

11.1 Joint Annual Inspections
The Intergovernmental Task Force was established during the 10-year 2010 WMP time period. Based on
the recommendations within this WMP, the Task Force should collaborate in updating the “Programmatic
Watershed Restoration Plan” to guide a sustained effort to implement measures aimed at reducing
stormwater runoff; halting active headcutting and channel erosion processes that are affecting the streams
in the D’Olive Watershed and reducing the delivery and transport of sediments to Watershed streams. The
Task Force should conduct a joint annual inspection of the Watershed. This effort should aim to include
volunteers to further the public engagement goal. To assure consistency, the annual inspections should
occur during September or October of each year.
Monitoring locations should be consistent with those locations established as part of the 2010 WMP. Using
GPS, permanent photo points should be established to assure consistency in the field photos taken over the
ten-year life of this WMP.
The annual inspections should be focused on monitoring the current condition of the Watershed streams to
address that status of the stream and wetland degradation areas identified in Figure 6.1 and quantified in
Table 6.1 and Table 6.2. The annual inspections should attempt to (1) determine if the major problem areas
are expanding or have been effectively mitigated; (2) assess the effectiveness of management measures
implemented to date; (3) assess the overall implementation status of recommended management measures
against the Master Implementation Schedule discussed in Section 11.3; and (4) reconsider the
implementation priorities to determine if adjustments are in order.
The observations developed from the annual inspections will be documented in an “Annual State of the
D’Olive Watershed Report” that will be submitted to the Daphne and Spanish Fort city councils, the
Baldwin County Commission, ADEM, the MBNEP, and DWWG. The data collected in the field should be
presented in an electronic map form, which can be used to prepare annual inspection data layers that are
compatible with the Baldwin County GIS. As appropriate, the Task Force may elect to incorporate sediment
loading and IC information if current data are readily available.

11.2 Watershed Condition Framework
MBNEP developed a Biological Condition Gradient (BCG) and Watershed Condition Framework (WCF)
to 1) measure the ecological benefits of the D’Olive watershed restoration program and 2) measure
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restoration success and manage effectiveness (MBNEP, 2019). Together, these can be used to track results
and measure the success of management and restoration activities undertaken within the D’Olive Watershed
to improve the environmental condition of a specific watershed. As management measures are implemented
within the watershed, the BCG and WCF should be utilized to evaluate the success of the management
measure.

11.3 Watershed Conditions Indicators
Three parameters have been identified that can be effectively used to “indicate” the overall condition of the
D’Olive Watershed: (1) sediment loading; (2) percent IC, and (3) pathogens. These parameters can be
measured by accepted methods and procedures.
Sediment Loading
The effects of excessive stormwater runoff are manifested in the resulting sediment loads carried by the
Watershed streams. The sediment loads are greatly elevated over naturally generated levels by a
considerable margin. Sediment loads provide the most obvious indication that the D’Olive Watershed is
experiencing accelerated erosion due to stormwater runoff. Suspended solids contribute to the “muddy”
water seen after heavy rain events that can extend well into Mobile Bay. The bedload component mostly
accumulates in the lower reaches of D’Olive Creek, Tiawasee Creek, and Joe’s Branch; or becomes
deposited in Lake Forest Lake. The effectiveness of this WMP will be assessed in part by how much
sediment loading rates are reduced in the future as the recommended management measures are
implemented.
As discussed in Section 4.1.3, D’Olive Creek and an unnamed tributary and Tiawasee Creek and an
unnamed tributary are included on the State’s 303(d) list of Impaired Waters. The impairment is attributed
to “siltation” (habitat alteration) due to “Land Development.” A sediment loading TMDL has not been
developed at this time. When the TMDL is developed, it will be for the entire Watershed. Timely and
meaningful development of an effective TMDL will be facilitated by the availability of sediment data
directly applicable to the D’Olive Watershed. The Geological Survey of Alabama has developed baseline
sediment loading data that can be considered for that purpose (Cook and Moss, 2008). Additional data was
collected and analyzed in 2016 for consideration (Cook, 2017).
Over the next ten years, discharge and sediment loading data (i.e., total suspended solids fraction, bedload
fraction, and total sediment load) should be measured a minimum of four times each year to better capture
variabilities in discharge and sediment loadings over the course of each year. The sampling efforts should
be devoted to collecting sediment data under a range of flow conditions to better define sediment and
discharge rating curves and to determine if any shifts in these curves occur over the 10-year period
addressed by this WMP. To facilitate comparisons with historical data, the sampling methodology utilized
by Cook and Moss (2008) should continue to be followed, with samples collected at each of the primary
sampling sites used in their study of the D’Olive Watershed as well as the locations updated or established
during the 2016 effort. Interpreting temporal variability of sediment loading from differing rainfall/flow
conditions will be essential to ascertain long-term trends.
An annual data report should be submitted to Baldwin County, Daphne, Spanish Fort, ADEM, the MBNEP,
and the DWWG. In 2026, the accumulated annual data reports should be analyzed to assess the effectiveness
of the WMP management measures implemented as of that timeframe and to determine if any mid-course
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adjustments are required. The analysis will determine if a trend can begin to be ascertained for stormwater
runoff and sediment loading rates between 2021 and 2026.
Monitoring sediment loading will assist in satisfying the requirements of Section 319h which requires:
“…A set of criteria that can be used to determine whether loading reductions are being achieved over
time and substantial progress is being made towards attaining water quality standards and, if not, the
criteria for determining whether this watershed-based plan needs to be revised or, if a NPS TMDL has
been established, whether the NPS TMDL needs to be revised.”
Impervious Cover
The percentage of impervious cover (IC) for the D’Olive Watershed serves as a major indicator of watershed
condition. The literature contains numerous examples where remote sensing imagery and technology has
been employed to measure and monitor changes in IC over time. An accepted and consistent methodology
should be used to develop IC estimates.
IC should be measured periodically through 2030. IC measurements should be targeted to occur at two-year
intervals, depending upon the availability and quality of adequate remote sensing imagery and the costs to
perform the required analyses of that imagery. The resulting data should be reported in electronic map
format, with accompanying attribute tables to facilitate future data interpretation and analysis. The
electronic map format should be compatible with the Baldwin County GIS so that separate IC data layers
could be prepared for each period.
The initial baseline IC data layer including Impervious Surface Coefficients (ISCs) that reflect conditions
within the D’Olive Watershed developed during the 2010 WMP should be used to compare subsequent
data. Appropriate ISCs should match each of the major LULC categories reported in the Baldwin County
GIS.
The 2026 analysis of the implementation status and effectiveness of the WMP should include an evaluation
of IC within the D’Olive Watershed as of that timeframe. For that purpose, the baseline and subsequent IC
data layers should be analyzed, by applying the ISCs developed for the Watershed to determine the
percentage of IC. To the extent allowed by available data and recent trends, a projection should be made on
the anticipated percentage of IC that could exist in the Watershed by 2030. This evaluation will also include
an analysis of the effects of the WMP on IC issues within the Watershed.
Pathogens
Pathogens such as Escherichia coli, coliform, and Enterococcus have been a reoccurring issue throughout
the entire D’Olive Watershed as evident by the previous listing of Joe’s Branch on the 303(d) list for
pathogens, which was recently removed from the 303(d). D’Olive Creek is currently listed on the 303(d)
list for pathogens (E. coli) due to collection system failures, urban runoff, and storm events. The basis for
this addition was cited as records from ADEM monitoring stations that showed E. coli criterion was
exceeded in two out of eight samples. Therefore, as part of this D’Olive Watershed monitoring plan the
State should continue to routinely monitor the existing water quality monitoring sites. Furthermore,
separate, supplemental studies to evaluate pathogen inputs to D’Olive Creek, microbial source tracking,
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and on-site sewer systems would improve the understanding of causes and sources contributing to the
localized pathogen issues observed in the Watershed.

11.4 Citizen Participation and Volunteering
Citizen interest groups, such as the Alabama Water Watch (AWW), can be a vital element for implementing
this WMP. Volunteers from local community organizations can assist with long-term monitoring, data
collection, and reporting efforts. With the help of local citizens, the WMP and monitoring program can be
successfully implemented while also building a sense of community ownership of the Watershed.

11.5 Adaptive Management
As this WMP transitions into the implementation phase, adaptive management principles will need to be
implemented. Adaptive management is the iterative process of changing management measures as dictated
by future results. Adaptive management will allow for maximized effectiveness and efficiency in
implementing management measures. The adaptive management process should consist of an annual review
of progress reports for each subwatershed and comparison of watershed conditions against goals and
objectives identified in this WMP. This review and comparison will allow decision-makers to evaluate the
success of implemented management measures, recommend changes, and determine if additional
management measures are needed to achieve stated goals and objectives. Incorporating adaptive
management throughout implementation will ensure strategies are continually being assessed and updated,
based on the best available science and changing Watershed conditions. Adaptive management will also
ensure that staff time and funding resources are used in the most efficient way possible to produce positive
and measurable results.

11.6 Anticipated Costs
It is believed an adequate Monitoring Program can be established and pursued at a cost ranging between
$100,000 to $200,000 each year. Following approval of this WMP Update, the DWWG should determine
the specific costs of the Monitoring Program based on more detailed scopes of work for the various
Monitoring Program elements. It should be possible to apportion the monitoring costs between Daphne,
Spanish Fort, Baldwin County, ADEM, and the MBNEP. During preparation of the WMP, discussions with
the Geological Survey of Alabama indicated that agency may have the capability of sharing in the annual
costs of collecting the discharge and sediment loading data
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A public meeting was conducted on June 29, 2010, to present the Draft Watershed
Management Plan (WMP) to the Watershed stakeholders, including interested agencies,
organizations, and members of the public. The meeting was held at the Alabama Department
of Conservation and Natural Resources’ Five Rivers Delta Resource Center in Spanish Fort.
The meeting served as the initiation of the 30-day public review period that ended on July 29,
2010. This appendix presents the following information relative to the public review,
including copies of the three sets of comments received following the meeting.
Page E-2: June 26, 2010 newspaper notice and article announcing public meeting.
Page E-3: Minutes prepared by the Mobile Bay National Estuary Program summarizing the
results of public meeting
Page E-8: Sign-in sheets identifying public meeting attendees.
Page E-12: July 16, 2010 e-mail comments from Don Prosch
Page E-13: July 26, 2010 letter comments provided by The Mobile Bay Audubon Society
Page E-15: Response to comments of The Mobile Bay Audubon Society
Page E-16: August [sic] 28, 2010 letter comments provided by the Mobile Bay Group of
Sierra Club
Page E-28: Response to comments of Mobile Bay Group of Sierra Club
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Minutes from Public Meeting
Five Rivers Delta Resource Center Auditorium
Tuesday, June 29, 2010
In attendance:
Thompson Watershed Management Plan Team:
Emery Baya, Thompson Engineering
John Carlton, Thompson Engineering
Glenn Coffee, Thompson Engineering
Neil Johnston, Hand Arendall
Carl Pinyerd, Thompson Engineering
Cindy Roton, Thompson Engineering
D’Olive Watershed Working Group (DWWG):
M. L. Auer, Lake Forest Property Owners Association (LFPOA)
Julie Batchelor, Baldwin County Commission
Mayor Joe Bonner, City of Spanish Fort
Bill Burdick
Marlon Cook, Geological Survey of Alabama
Representative Randy Davis, Alabama House of Representatives
Dave Gardner
Commissioner Charles “Skip” Gruber, Baldwin County Commission
Phillip Hinesley, ADCNR-State Lands Division, Coastal Section
Patti Hurley, ADEM
Kara Lankford, Baldwin County Commission
Chester McConnell, Audubon Society
Dorothy McConnell, Audubon Society
Christian Miller, AUMERC
Jeanine Normand, League of Women Voters of Baldwin County
Paulette Ouellette
Donald J. Ouellette
John Peterson, LFPOA
Don Prosch, LFPOA
Bruce Renkert, City of Spanish Fort
Victoria Phelps, Daphne Planning Commission
Ron Scott, City of Daphne
Bruce Steiner
LaDon Swann, Mississippi-Alabama Sea Grant Consortium (MASGC)
T. Tate, LFPOA
Joseph Thornton
Mike Traum
Leslie Turney
Sara Shields, MBNEP
Roberta Swann, MBNEP
Tom Herder, MBNEP
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Media
Kelli M. Dugan, Daphne Bulletin
MBNEP Director Roberta Swann called the meeting to order at 6:10 p.m. and noted that the
deadline for comment on the Draft D’Olive Creek Watershed Management Plan (WMP) is
July 29, 2010. She recognized representatives of the funding agencies and governments
present: Commissioner Gruber of Baldwin County, Patty Hurley of ADEM and the Clean
Water Partnership, Dr. LaDon Swann of MASCG, John Peterson of the LFPOA,
Councilwoman Cathy Barnette of the City of Daphne, and Mayor Joe Bonner of the City of
Spanish Fort. Acknowledging the years of work leading up to development of the WMP, she
yielded the floor to Rep. Davis.
Rep. Davis noted that work began in 1998, but activities leading up to WMP development
began with the “third jump start” in 2003. He called the process a “textbook example” of
how to do a project, noting the leadership, cooperation, and perseverance. He acknowledged
MBNEP for “keeping it moving” and said that it is now the responsibility of elected officials
like Skip Gruber and himself to find the money for implementation. He turned the floor over
to Comm. Gruber for his remarks.
Comm. Gruber, the Chairman of the Baldwin County Commission, noted that his overall
goal is to help with stormwater runoff. Regarding the conditions underlying stormwater
runoff, he commented, “What’s done is done. We need to correct problems that have started.
Fix head-cuts. They’ll only get worse.” He noted that we need to look at different planning
strategies to get water back into the ground and cited the practice of “paving for the day after
Christmas” as “the worst thing we can do.” He mentioned the importance of the November
referendum for creation of a regional stormwater utility. He said that the WMP is very
important, but he also noted the importance of upstream sediment sources like the Alabama
River.
Ms. Swann introduced the members of the Thompson team and its partners present for the
meeting and then, specifically, Glenn Coffee, Thompson’s project manager for WMP
development.
Mr. Coffee said that this was the most rewarding project on which he could end his career.
He provided a presentation which can be viewed at http://www.mobilebaynep.com. His
presentation began with an acknowledgement of the funding sources that were responsible
for development of the WMP; a listing of the project team members; an explanation of the
WMP goals and objectives. The balance of his presentation was organized to address the
following topics:
• A description of watershed problems
• Conditions or factors underlying watershed problems
• A summary of management measures recommended in the CWMP
Among the data and information presented in the presentation were the following:
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Thompson believes that Lake Forest Yacht Club shoaling is primarily attributable to
deltaic processes from the Blakeley River rather than sediment provided by the
D’Olive Watershed.
Lake Forest Lake receives drainage from 91% of the Watershed; its sedimentation
rate is 14 times the natural rate; and 83% of sediments are delivered from D’Olive
Creek and 17% from Tiawasee Creek. It is estimated 70% of the lake’s total volume
has been filled with sediments.
Over half of the over 23 miles of streams in the 7,700-acre Watershed have been
degraded.
The factors affecting surface erosion and sedimentation in the Watershed include:
• Rainfall
• Topography
• Erodible soils
• Land Use/land cover which is the only factor in which man is in complete
control
Commercial areas comprise only 500 acres or 6% of the Watershed. Residential
areas comprise 3,300 acres or 42% of the Watershed.
In terms of governmental jurisdiction within the Watershed:
• Daphne comprises 66% of the Watershed
• Unincorporated Baldwin County comprises 21%
• Spanish Fort comprises 13%

The implementation strategy for the CWMP includes eight actions:
1. Create intergovernmental “watershed restoration task force”
2. Repair 20,000 feet of streams affected by head-cutting
3. Develop Lake Forest Lake restoration plan
4. Implement watershed-wide stormwater retrofit program
5. Modify existing regulatory framework
6. Pursue community outreach and education
7. Implement a monitoring program
8. Develop program to obtain funds for implementation activities
Mr. Coffee announced that the comment period for the draft CWMP ends on July 29, 2010.
Comments should be submitted to Emery Baya (ebaya@thompsonengineering.com). The
floor was opened to attendees for questions and comments.
Victoria Phelps commented on partnerships between governments to obtain funding from the
Federal government.
Chester McConnell called for elected officials to provide strong regulatory cooperation and
asked Comm. Gruber about his outlook in that regard. Comm. Gruber noted that he has been
preaching that a county-wide set of regulations that are uniform is needed. He admitted that
this goal would be challenging, but he referred to Horizon 2025, the Baldwin County
comprehensive plan for 2008-2025 as a step toward its realization. Cathy Barnette described
possible collaboration between planning commissions for uniform regulation development.
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An audience member asked if suggestions were included in the WMP. Mr. Coffee responded
affirmatively.
Another audience member asked if there will be follow-up milestones/timelines. Ms. Swann
said that the Baldwin County Watershed Coalition and MBNEP will use momentum created
by the WMP to “push that way.” The questioner asked if succinct dates will be established
followed by a drive toward those dates. Mr. Coffee responded that generalized timeframes
are identified in the WMP, but additional work is needed to develop specific timelines. He
noted that the right people are already involved.
Another audience member asked, assuming funding is available, what are best- and worstcase timelines for dredging Lake Forest Lake? Mr. Coffee responded that first a design must
be developed and a survey completed before that can happen. It also remains to be
determined where the dredged materials would be placed. He said that the project could be
undertaken within a year or less if funding was in hand. He noted that challenge exists with
community issues and permitting, too.
John Peterson asked if there is any movement towards an in-stream restoration plan (noting
that it was supposed to be a component of the connector road project between Highways 181
and 98). Mr. Baya responded that half way through the study, the Baldwin County
Transportation Department asked for potential mitigation projects. He said that it was his
understanding that impacts are there regardless of the service road, and that mitigation plans
remain.
Dr. Swann noted that implementation of the WMP would depend upon “selling” the need for
the plan. He asked whether Thompson has considered social marketing strategies in
education and outreach. He asked about demographics in the watershed. Mr. Coffee noted
that exact population numbers were not available for the Watershed boundaries. However,
he did state that less than 20,000 live in Daphne, with around half of those individuals
residing within the Watershed. In addition, Spanish Fort and the unincorporated areas of
Baldwin County also contribute to the Watershed’s overall population. Dr. Swann suggested
identifying barriers and opportunities to be used in education and outreach.
Mr. Coffee said that there are many different values that can be gained implementation of the
WMP. Specifically, he noted tax base and property values and things that can be benefited
by implementation of the WMP recommendations.
Mr. Baya explained that many of the recommended actions contained in the WMP are
already being pursued in other portions of the country. Regarding funding, he said that
incentive programs associated with regional stormwater management should be considered.
He felt that if low impact design produced incentives for developers and landowners, it
would promote positive action.
An audience member questioned “legalities.” He expressed that it seemed that those who
built past developments should be held responsible if laws were broken. Mr. Coffee noted
that some laws have been changed with hindsight, pointing out that no stormwater retention
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at all was included in the original Lake Forest developments. He pointed out that sediment
volumes have decreased due to changes in regulations and better controls. John Peterson
added that recent developments in Lake Forest include retention ponds.
An audience member commented that following work on a recent water main break, one to
two cubic yards of material was let in the street. He noted that the entire volume was washed
into a storm drain and then into the lake. He questioned the lack of enforcement associated
with this type of event.
With no further questions or comments, the meeting adjourned at 8 p.m.
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From: Don [mailto:gyrospace@bellsouth.net]
Sent: Friday, July 16, 2010 12:50 PM
To: Emery Baya
Subject: LFPOA lakefront owner

Greetings & thank you all for tackling this major problem. I live on the lake &
probably use it more & know it better than anyone. I keep a couple of boats docked
& kayak to the damn almost every evening. One of my greatest pleasures & reason
to buy my house there.
Six years ago the lake was clear all the way across it & now I can barely get my
kayak out because of the silt build-up, so obviously the sooner all of this gets
remediated, the better for me & everyone. If there is anything I can do to support
your efforts, please feel free to call on me. I could measure lake depth levels at
different locations if that is useful to you or anything else that can expedite this.
Thanks again!
Don Prosch
6256-2240
www.gyrospace.com
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From: Roberta Arena Swann [mailto:rswann@mobilebaynep.com]
Sent: Friday, July 30, 2010 4:41 PM
To: 'David Underhill'
Cc: Glen Coffee; Emery Baya
Subject: FW: Sierra Club Statement on D'Olive Creek Plan

Dear Mr. Underhill,
Mobile Bay National Estuary Program (MBNEP) wholeheartedly agrees that “the WMP
must be taken to the next level and include the appropriate management options in a well
designed, detailed plan.” However, it was never the intention to include that in this phase,
due to funding limitations. MBNEP is committed to working with the WMP task force to
develop the conceptual measures of this plan and will continue to seek out funding
opportunities to realize on-the-ground actions. Unfortunately – funding has been very
limited- thus the “conceptual” nature of the plan.
Many of your comments highlight the intense impacts that stormwater runoff can have on the
environment. In fact, within the D’Olive Watershed, impervious area is significant,
representing 20-25% of the total area, indicating severe impacts and clearly illuminating the
need for improved runoff management and restoration. To this extent, MBNEP has been
working with all fourteen municipalities, the County, chambers of commerce, home builders,
road builders, realtors, utilities, community environmental organizations, the Baldwin
County Congressional Delegation and many others to develop the Baldwin County
Watershed coalition to improve management of stormwater runoff on a watershed scale- a
key aspect of this effort being the establishment of a public corporation. This corporation
would be authorized for the purpose of managing stormwater in the county, and to levy and
collect of storm water service charges on certain properties with impervious area. The
establishment of this corporation, which would provide much needed funding to address the
impacts like those found in the D’Olive watershed, hinges on passage of a local referendum
to be held November 2, 2010.
I would welcome the opportunity to meet with the Mobile Bay Chapter of the Sierra Club to
provide more detail on MBNEP’s commitment to the D’Olive Watershed Plan as well as the
Baldwin County Watershed Coalition/local referendum. I can be reached at 251-431-6409.
Thank you for taking the time to review this rather comprehensive plan for improving one of
Baldwin Counties most impacted areas. I look forward to hearing from you.
Regards,
Roberta
Roberta Arena Swann, Director
Mobile Bay National Estuary Program
4172 Commanders Drive
Mobile, AL 36615
251.431.6409
rswann@mobilebaynep.com
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The Mobile Bay Audubon Society
Chester McConnell
Vice President and Conservation Chairman
8803 Pine Run
Spanish Fort, AL 36527
Tel. no. 251-626-7804
July 26, 2010
Mr. Emery E. Baya, P.E., Sr. Vice President
Thompson Engineering, Inc.
2970 Cottage Hill Road, Suite 190
Mobile, AL 36606
RE: Watershed Management Plan for the D’Olive Creek,
Tiawasee Creek, and Joe’s Branch Watersheds - Draft
Dear Mr. Baya:
The Mobile Bay Audubon Society has reviewed the referenced draft
watershed management plan (WMP) and we have explored much of the watershed.
We offer our views and suggestions in hopes that a constructive, intelligent plan will
evolve. First we compliment all who recognized the serious need for a watershed
management plan and those who made the decision to develop a plan.
The leadership provided by the Mobile Bay National Estuary Program is
especially noteworthy. And the special efforts made by the D'Olive Watershed
Working Group (DWWG) are well-known. Second, we appreciate all who collected
watershed data and those who prepared the draft plan. And last, but not least, we are
grateful for those who must review public comments and consider their merit in
developing the final plan.
Mobile Bay Audubon Society clearly recognizes the myriad, complex
problems in the watershed. The WMP clearly describes the problems and the need to
solve them. We will support a forthright, effective WMP that will, not only describe
the watershed setting and problems, but also include much improved specific
guidance and detailed plans to solve the serious problems in the watershed. At this
stage, the draft WMP does not include any specific plans that describe what will be
done and where specific projects will be done. For example we propose for the WMP
to include design(s) of grade control structures and retrofit stromwater retention
facilities with maps showing where these would be installed?
Our review of the WMP finds many positive elements but also some
serious omissions. We believe that the problems and omissions can, and must be
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corrected for the plan to be successful. We will identify our concerns throughout this
letter.
Section 2 of the WMP provides a detailed description of the 7,700 acre
watershed and how intensive, largely unregulated development since the 1970’s has
created numerous problems. The watershed topography is steep and rugged and soils
are highly erosive. Much of the native vegetative cover has been removed and
replaced with large amounts of impervious cover. These measures have allowed
larger volumes of stormwater runoff to flow more rapidly into the 477 acres of
wetlands, the 23 miles of watershed streams, Lake Forest Lake and finally into
Mobile Bay. The excessive runoff rushing through the streams has resulted in serious
headcutting and massive stream bank failures. Some roads and buildings may soon
face serious damages unless the stream problems are solved. Massive amounts of
eroded soils now flow downstream with large quantities settling out in the 40 acre
Lake Forest Lake and in Mobile Bay. Both the lake and Mobile Bay water quality are
being degraded as well as the life forms living there.
A careful examination of the topographic map on page 2-15 (Figure 2-5)
helps one to understand the watershed problems. The terrain is so steep in some
locations that some areas should be zoned to prevent any development. Such
environmentally sensitive areas could be zoned as “green space” to maintain them in
their natural condition. It would be absurd if development were to be allowed on such
steep, erosive areas when there is a serious objective to correct past abuses on similar
areas. Any such additional development could be deemed as “spinning ones wheels”
or “taking one step forward and two backwards”. For the WMP to be successful, all
concerned must recognize that intensive residential and industrial development would
be entirely reckless on some locations.
Rainfall in the area averages about 67 inches per year. The resulting storm
water flows through developed areas collecting a large variety and amount of polluted
materials including oil, gas, pesticides, animal feces, etc. As the polluted waters mix
with eroded soils the result is even more serious pollution. Concerns over water
quality impacts and aquatic habitat degradation resulting from the land use changes in
the watershed and their effects on Mobile Bay led to the decision to prepare the
WMP.
In addition to surface water impacts, there is concern that the shallow
unconfined Miocene-Pliocene aquifer beneath the watershed is considered to be
highly vulnerable to contamination. There are six public drinking water wells within
the watershed and seven additional public wells within 2,000 feet of the watershed
boundary. All of the public’s drinking is pumped from wells and careful monitoring
of these sources should be a major part of the WMP. Contaminated aquifers are very
difficult and expensive to decontaminate.
The combination of environmental problems in the Watershed has already
had an adverse effect on fish and wildlife resources and could result in human health
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problems if left unchecked. Yet, weakly regulated and insufficiently planned
development has, and continues to take place, in the watershed. All the factors
causing the headcutting of stream beds and massive stream bank failures continue
virtually unabated. On page 2-34 of the WMP it is acknowledge that despite some
improvements, “…ongoing urbanization has accelerated post construction surface
runoff (i.e., volumes, velocities, and timing). The added runoff is contributing to
channel instability and erosion problems.”
Section 2.12 describes historic and potential human population increases
in the watershed. A “conservative estimate” was made that the population within the
watershed would increase by 8,432 people and that there would be a need for 3,543
additional housing units to accommodate this population growth through 2025.
According to the WMP, the actual acreage needed to satisfy the demands for new
homes could range from a low of 590 acres if a lot size was one-quarter acre; and as
much as 2,360 acres would be required during the next 10 years if lot sizes were one
acre in size. Section 2.13.4 explains that: “By the end of the 10-year period (i.e.,
2020) addressed in the WMP, all suitable Watershed areas that are not now
developed are expected to be converted to urban uses. This will produce a condition
that will closely approximate 100% ‘build-out’ of available land.”.
Assuming that the one acre lot size is used for future homes and
subtracting the 71 acres of water areas and the 478 acres of wetlands from the
watershed land base, approximately 700 acres will remain undeveloped. Further, if
the 3,543 additional homes needed by 2025 are considered, there would be virtually
100% development of all remaining land in the watershed. Mobile Bay Audubon
Society recommends development of strong, effective regulations and strict
enforcement to assure that Watershed conditions do not deteriorate further.
The information describing population increases and intensive
development of all available land in the watershed is alarming. Figures 2-27 and 2-28
show zoned land uses for the watershed and virtually all acreage is zoned for
intensive development. The WMP describes in great detail the existing fragile nature
of the watershed. Then when one considers that most of the more geologically stable
locations have already been developed, any additional development will be on the
most unstable locations. We are very apprehensive that appropriate safeguards will
not be implemented to compensate for the complex problems that are certain to occur
under the projections for growth.
Mobile Bay Audubon Society urges planners to revisit the zoning plan.
We recommend that much of the land on steep grades should be established as “green
spaces”. First, such “green spaces” could prevent the serious erosion and excessive
storm water runoff that is certain to occur if these lands are developed. Secondly, the
quality of life for humans would be improved by “green spaces” which could be
converted into low impact natural parks. And, thirdly, we believe that natural habitats
should be protected in urban settings to benefit wildlife and to enhance human
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experiences. The “green space” discussion on page 12-3 is excellent and we
recommend using the 2,000 acres of upland forest land as a “green space” goal.
The discussion about roads in Section 2.13.1 almost evolves into a road
promotion statement. Is that one purpose for the WMP? Of course well developed and
properly maintained roads are a necessity but they are an expensive waste where they
are not needed. A prime example is described on page 2-43. The last sentence on the
page explains: “Construction of a new service road paralleling the northern side of I10 is proposed to connect the large commercial centers located on U.S. 98 and State
Road 181. Construction of the road could serve as a catalyst to facilitate further
economic development along that potential roadway.” Several items come to mind.
First, the “service road” has been eliminated by the Baldwin County Commission and
the Daphne Commission. Secondly, there are currently three parallel roads within a
mile stretch that connect U.S. 98 and State Road 181. These are U.S. 90, I-10 and
U.S. 31. A fourth road to connect the “commercial centers” is not needed and would
be a waste of taxpayer dollars. And another road is certainly not needed in a severely
burdened watershed.
On page 2-57, there is a discussion about areas zoned for business. Some
of these locations are adjacent to residential subdivisions which were developed
during the past 30 years. Citizens adjacent to the business zoned areas are highly
concerned about their communities and are attempting to maintain their quality of
life. One example is described on page 2-57. It is described that: “A large area
located immediately north of I-10 between U.S. 98 to the west and State Highway 181
to the east is also targeted for business development. However, the development of
this last area will depend on the construction of a proposed service road connecting
the two highway corridors. A recent decision to postpone construction of the service
road raises questions as to when development of the lands in this area will occur. All
zoned new business growth is expected to occur through the conversion of forest
land.”
We view the description of the “service road” on page 2-57 to be in
serious error. The road was not postponed, it was eliminated as a road project by the
Baldwin County Commission and the Daphne City Commission. Residents in the
adjacent Timber Creek subdivision are vehemently opposed to the road. Their strong
concerns should ring a bell with elected and appointed officials that quality of life is
of utmost importance.
Additional road construction in the watershed is likely the worst
development that could take place when considering stormwater runoff, stream
restoration and soil erosion. The numerous adverse consequences associated with
roads in general have been well documented. If you need more information on this
subject, we will supply it. The formerly proposed “service road” would have had
serious effects on the watershed. The excessive amounts of erosion and additional
storm water runoff into D’Olive Creek would have occurred at the most severe stream
headcut in the watershed. If there were a way to measure, the cumulative adverse
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impacts from the formerly proposed “service road” may have cancelled out most of
the beneficial effects from the positive proposals for the watershed. In addition, we
view it as foolish for citizen tax payers to pay to construct another road that would
serve no purpose except for business development.
We noted (page 2-61) that, unfortunately, “present zoning in the
watershed does not include areas specifically designated for green space
preservation or large stormwater detention/retention facilities.” This is unfortunate
indeed. The use of green spaces and stormwater detention/retention facilities are two
major tools used in many watershed plans. We trust that the DWWG will work for
needed changes for such land uses needed to improve the WMP.
The discussion about impervious cover (Section 2.13.5) is excellent. This
section explains how additional development will increase impervious cover and the
problems that will result.
Section 3.0, Watershed Conditions. This section contains an outstanding
description of the current conditions in the watershed. The section is well written and
contains sound data. Unfortunately the current conditions are a very sad story. We
learned that major streams and several tributaries in the watershed are on the
Alabama Section 303(d) list of impaired streams which indicates they are seriously
polluted. Unfortunately the watershed is already approaching the 25% level of
Impervious Cover (IC). According to the WMP, if the 25% level is reached the
streams in the watershed would be designated as “non-supporting” as defined by
hydrology, channel stability, habitat, water quality, and biological indicators. The
writer clearly points out that, “If land use controls, development criteria and design
standards are not modified and strengthened, the percent IC in the D’Olive
Watershed will increase” (page 3-5). Mobile Bay Audubon Society believes strongly
that if not done, the WMP will result in failure. There is a limit to how much
development can take place in the watershed if we are to maintain a reasonable
quality of life.
According to the WMP, stream channel instability is so great in some
streams with steep slopes that homes and infrastructure are seriously threatened (page
3-14). Further, “The cause of the gulling and rapid head-cut advancement is
attributed to increases in stormwater runoff (i.e., both discharge velocities and
volume) due to past and recent land use changes.” (page 3-15). Hopefully the
DWWG, elected and appointed officials and watershed citizens will understand this
clear message. After designing strong regulations and enforcement measures, the
next most important effort in the WMP should be to reduce stormwater runoff.
Courageous leadership will be needed at every level to improve our laws and
regulations and to demand strong, effective enforcement. Elected and appointed
officials and citizen’s support will be needed to accomplish this.
Wetlands are among our most valuable natural resources and provide
numerous free services and benefit for humans and other life forms. The draft WMP
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plainly describes the degraded condition of the vast majority of wetlands in the
watershed. We urge the DWWG planners to take strong measures to protect and
improve all existing wetlands. Here again, it is pointed out that stormwater runoff in
the intensively developed watershed caused erosion and pollution to degrade and
destroy wetlands. The draft WMP clearly spells out the causes on page 3-16:
“Primary adverse impacts to all wetlands within the D’Olive Watershed are related
to sedimentation and/or hydrologic modifications that have altered stream channel
characteristics. The individual subwatersheds have been heavily developed, with
much of the development having taken place on steep slopes that serve as the upland
buffers surrounding wetlands occurring in the watershed.” Unfortunately,
development on steeps sloped continues unabated today. The “required” BMP’s to
help control the erosion are either not adequate or are not being enforced.
Section 4.0, Identification of Critical Areas and Issues does an outstanding job of
describing the “critical areas” within the watershed that have already been impacted
by stream channel degradation and excessive sedimentation and those areas that are
anticipated to be impacted in the next 10 years. The WMP also discusses critical
resource needs influencing surface runoff. The photos clearly depict the problems The
WMP (page 4-1) explains that since the 1990s regulatory controls and improved
construction practices have combined to significantly reduce sediment loads from
overland sources. However, it is admitted that stream channel instabilities and
instream erosion have intensified primarily due to increased stormwater runoff. We
believe that the real reason that sediment loads have been reduced is that the
construction in Lake Forest and Timber Creek residential areas have been completed.
Based on what we have observed in the watershed, we are not convinced that
improved regulatory controls and construction practices have had much effect.
According to the WMP (page 4-1), “…current sediment loads still significantly
exceed natural loading rates.”
The discussion concerning head-cutting and channel erosion in WMP
streams describes very serious problems. Without proper corrective action, homes
and infrastructure could be seriously damaged or destroyed. The proper corrective
action we recommend is a well planned, comprehensive approach. No single
approach, such as installation of grade control structures, will solve the serious
problems in the watershed. Our experience is that many grade control structures fail
over time. Failures are especially prevalent in steep gradient streams located in highly
erosive soils such as D’Olive Creek Watershed. Stormwater flows provide the power
to feed headcuts and controlling these flows provides the solution.
Mobile Bay Audubon Society concurs with the following statements
found in the WMP:
- “The power to feed a head-cut is derived from the volume of stream flow while the
energy is provided by the drop from the higher elevation upstream reach to the lower
elevation downstream reach.” (page 4-11)
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- “Increased stormwater runoff is the major factor contributing to stream channel
degradation in D’Olive Watershed.” (page 4-19)
- “The rate of head-cutting described above is a direct result of excessive volumes of
high velocity stormwater runoff being received by the streams throughout the
Watershed.” ((page 4-19)
- “Stormwater issues are pervasive throughout the entire D’Olive Watershed. Given
the historic development patterns that have occurred to date and the projected land
uses for the Watershed, stormwater runoff reduction measures must be considered for
the entire watershed.” (page 4-19)
- “Control of stormwater runoff is a Watershed-wide issue of critical importance that
must be addressed in a holistic fashion if the stream degradation and sediment
transport problems are to be resolved.” (page 4-19)
- “Stormwater runoff problems can be solved by: (1) reducing the overall amount of
Impervious Cover within the Watershed; and (2) implementing retrofits that promote
retention/infiltration of rainfall where it falls in lieu of the current practice of short
term detention. Impervious Cover is the single most critical parameter that must be
controlled within the Watershed to have a measurable impact in reducing stormwater
runoff.” (page 4-19)
- Storm runoff management options: “The measures in this group target the root
cause of the increased stormwater runoff problem which will contribute to the long
term success of the restoration efforts outlined in the WMP.” (page 6-1)
“The runoff volumes and velocities that exceed natural levels by a considerable
margin are at the root cause of the on-going head-cutting and channel erosion
problems affecting the Watershed.” (page 6-23)
Based on the several direct quotes listed above, it seems crystal clear that
stormwater runoff is the major problem in the watershed. This runoff causes the
erosion of upland soils and the headcutting and bank failures in streams. And it
transports polluted materials from uplands into wetlands, streams and eventually into
Mobile Bay. The erosion, headcutting and bank failures are all symptoms of storm
water runoff. Because all of this is factual, it appears logical to us that the initial
efforts should be to develop and implement a plan to reduce and manage stormwater
runoff. If various stream restoration (head cut projects) and Lake Forest Lake projects
are done first, there is risk that these projects may be overwhelmed and destroyed by
unchecked stormwater runoff. The following statement on page 6-101 of the WMP
registers our sentiments: “It would not make sense to invest significant resources in
an attempt to restore/stabilize the streams without also implementing measures that
are aimed at restoring a hydrologic regime that allows stable stream conditions to
be maintained in the future.”
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It appears that the DWWG fully understands the relationship of
stormwater runoff and stream restoration. On page 6.2 it is explained that, “Although
opportunities still exist for stream restoration, if Watershed development is allowed to
progress without pursuing more effective stormwater runoff management, the scope
of the opportunities will diminish over time.” While reading the WMP, we get the
impression that some members of the DWWG have a desire to focus on stream
restoration/headcuts as the first priority. We have some concerns about this approach
and believe more careful analysis may be needed. Have some formerly heavily
degraded channels become stabilized over time? Should stormwater runoff projects
upstream of these areas be first priority? Should the DWWG focus first on protecting
areas with no problems to prevent these from escalating into trouble areas (strong
regulations/enforcement)?
Mobile Bay Audubon Society supports the WMP goals listed in Section
5.1. They are worthy goals and should be completely understood by those responsible
for carrying out the WMP.
Mobile Bay Audubon Society does not support the decision in Section
5.6 that management measures will be developed to the “conceptual level only” (page
5-6). Section 6 Management Measures describes a number of management measures
that may possibly be used to help solve the problems in the watershed. While we
agree that these measures may help solve the problems, nothing in the WMP explains
(1) specifically where these management measures may be applied; (2) how many of
each specific measure would be applied; (3) how the various measures will be
coordinated; and (4) the degree of effectiveness of the measures. As we understand
the conceptual approach, it is little more than “a wish list”. While we do have
confidence that some worthwhile actions would be taken, there are no assurances
contained in the WMP. A number of individual projects developed around the
Watershed in an uncoordinated manner may result in only minimal usefulness.
We are in complete agreement with the following statements found on
pages 6.2 and 6-23: “A programmatic approach for prioritizing, funding, planning,
design, construction, and maintenance of stream restoration/stabilization measures is
needed. Such a program should be developed in concert with overall Watershed
restoration planning, including riparian (stream corridor) management and
Watershed runoff reduction (6-2)”. Concerning the restoration of watershed
hydrology the WMP explains that : “In fact, it would be desirable and more effective
to develop a holistic management approach for the entire Watershed that
incorporates as many of these measures as possible” (6-23). We agree.
The subject of “grade control structures” is discussed on pages 6-3
through 6-10. Those who wrote about this subject appear to be very knowledgeable.
Grade control structures will be a necessary component of the overall Watershed
project but, importantly, the sighting, design, determining the anticipated drop at the
structures, spacing and other factors must all be determined by competent, trained
professionals. Grade control structures can be very expensive and they can easily be
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destroyed is not designed, sited and installed properly. The WMP estimated costs for
the stream restoration/stabilization, including grade control structures, on 20,000
linear feet of stream reaches ranged from $8 million to $14 million. Mobile Bay
Audubon strongly agrees with the statement on page 6-7 as follows: “To meet the
stream restoration goals of the community, stream restoration/stabilization should be
performed as part of broader, comprehensive planning that includes other stream
corridors and upland watershed management practices. A systematic approach to
stream restoration is preferable to selecting projects based on targets of opportunity
or in response to ‘emergency’ situations.”
Mobile Bay Audubon Society agrees that the restoration of Lake Forest
Lake (Section 6.2.2) is an essential component of the overall WMP. It is the key to
trapping heavy sediment and stopping much of it from flowing into Mobile Bay. This
section is well written and describes essential needs for additional data and
investigations of lake conditions prior to making a conceptual project design to
restore the lake (pages 6-12 and 6-15). The total preliminary cost range for lake
restoration is $3.85 million to $7.4 million (excluding maintenance) (pages 6-18). We
believe that it is crucial to first solve the stromwater runoff, erosion and stream
restoration elements of the WMP prior to lake restoration. Upstream construction
efforts will, for a time, increase migration of eroded soils to downstream areas. No
one should want a restored lake to have to capture heavy loads of sediments soon
after restoration.
We wholeheartedly support efforts to restore the four wetland areas in the
Watershed (Section 6.2.3). Even though the restoration efforts will be difficult and
costly, the benefits of healthy wetlands will pay high dividends over time. So much of
the fish and wildlife wetland habitat in the area has been destroyed that special efforts
are needed. Likewise the water quality restoration and water storage capacities of
wetlands will be partially restored. We noted that the cost estimates for total
restoration of the four wetland areas ranged from $715,000 to $1,312,400. Yet, we
agree with the statement on page 6-19 as follows: “However if upstream sources of
sediment are not controlled, the actions detailed below will have little longterm
benefit to the overall health and stability of wetlands within the Watershed.” Here
again, we believe it is essential to control the runoff, erosion and sediment before
attempting restoration of wetlands located in downstream areas.
Section 6.3, Restore Watershed Hydrology, causes us a great deal of
concern. The section contains many interesting ideas and methods described under
“Stormwater Retrofits” and “Smart Growth Concepts…”. Without question all the
concepts discussed could aid in restoring the watershed hydrology if implemented on
a large scale throughout the watershed. The general rule of “capturing rainfall close to
where it falls to earth” is certainly the ideal approach. Regrettably, we reiterate, there
is not a single specific project or project design in this section of the WMP. Nothing
explains specifically where, or if, any individual project or projects may be installed.
The good concepts described are little more than a wish list. We urge the DWWG to
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go back to the drawing board and develop specific plans that describe what will be
done and where it will be done and what effect it will have.
Section 6.5, Strengthen Regulatory Controls is a most important part of
the WMP. The absence of adequate, strong laws and regulations and the lack of
tough enforcement is what has allowed the mess we are in today. Developers and
planners have known for many years about the problems with stromwater runoff on
steep terrain with erosive soils. They did nothing about it because they were not
forced to. Now it is up to citizen taxpayers to correct the irresponsibility and
negligence of past developments.
The WMP explains that (page 6-93): “Effective pursuit of ‘smart growth’
development utilizing GI/LID to reduce stormwater runoff begins out of necessity
with a strong regulatory foundation to guide land use planning, design, construction,
and post-construction management of stromwater runoff”. And we add
emphatically that strong, effective enforcement of regulations is essential. If
elected and appointed officials are not willing to adopt strong regulations and
mandate tough enforcement, then the WMP will be a waste of time. It appears that
Watershed planners have made an excellent start in improving draft regulations as
described in this section.
Section 6.6, Estimate of Sediment Load Reductions is difficult to
comprehend. The last sentence on page 6-101 explains: “Overall, the implementation
of the D’Olive WMP in a comprehensive, integrated manner can be expected to
achieve sediment load reductions in the range of 40 to 60% compared to those
reported by the GSA studies.” We would like to know how these percentages were
determined because there are no specific plan details in the WMP? Again, nothing in
the WMP explains specifically where, or if, any individual project or projects may be
installed.
Section 7.0, Cost Estimates once again describes the speculative nature of
the WMP. The various management measures are again summarized and it is
explained that: “Some of the measures discussed can be implemented by individual
property owners; neighborhoods and property owner associations; future developers;
or governmental institutions having jurisdictional responsibility within the
watershed.” (page 7-1). Regrettably, we do not have confidence that many of the
watershed needs will be accomplished by simply hoping that some individual
property owners or neighborhood groups will implement the management measures.
Our experience with watershed projects is that some government entity must be
responsible for carrying out a well designed plan. The government controlled entity
may perform some of the projects and may contract with individual landowners or
communities to do other projects. But there needs to be a detailed plan and funds to
pay for all the work.
The WMP (page 7-1) explains that: “Preparation of detailed cost
estimates were not possible due to the conceptual level of planning that guided
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4development of this WMP.” However, the cost “…will be substantial and are
anticipated to range between $22 and $44 million.” Due to the conceptual nature of
the WMP, we have no way to visualize the cost involved.
Mobile Bay Audubon agrees with several of the items in Section 8,
Implementation Strategies, and has problems with some. We strongly agree that a
Watershed Restoration Task Force should be established. The Task Force leader
should be a salaried employee. To be effective this Task Force should have broad,
effective powers to set priorities without regard to city or county boundaries. They
must have the firm support of elected and appointed officials. The Task Force should
then be responsible for establishing priorities, final designs of projects and
contracting to accomplish the task. Their priorities may differ from those listed in
Section 8.2.1. Their first priority should be to develop strong regulations and
enforcement mechanisms concerning issues currently adversely affecting the
watershed and for all future development. Next the Task Force should determine
funding to carry out all functions of the WMP. And, importantly, we believe that the
Task Force should establish the priorities without political interference.
Mobile Bay Audubon Society explained on the first page of this letter that
we will strongly support a forthright, effective WMP that will not only describe the
watershed setting and problems, but include much improved specific guidance and
detailed plans to solve the serious problems in the watershed. The current draft of the
WMP is deficient in our view because it is simply a conceptual plan with no specific.
We urge that a revised draft be prepared that describes specifically what will be done
and where specific projects will be constructed.
Section 9.0 Financing Alternatives, describes a number of WMP funding
options. At this stage, we have no preference for funding options. We are
apprehensive that the public may not support funding until they know for certain what
they are supporting.
Community Outreach and Public Education, Section 10, is an essential
part of the WMP effort. We believe a revised plan, as we have recommended, will
greatly aid in public education and support.
Monitoring as discussed in Section 11 is a very important of the WMP. It
is necessary to determine what elements are successful and which are not. It is also
important to be able to keep the community informed.
The numerous recommendations in Section 12 are mostly a repeat of what
has already been covered in the plan. However several items are especially
important. It appears that some believe there may be full development in the
Watershed – … “an approximate 100% ‘build-out’ condition by 2020” (page 12-1).
Hopefully this does not mean that every acre will be developed. If so, there will be
much irresponsible development. Except for existing agricultural lands most of the
suitable land has been developed for residential and business uses. There are many
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undeveloped acres that are too steep and erosive for intelligent development. Such
areas should be established as “green space”. A good discussion of the “green space”
concept is on page 12-3. If such fragile undeveloped areas are developed, they should
be compelled by strict regulations to retain stormwater runoff that occurs in the
maximum 48 hour rainfall event. While this may appear tough on developers, the
WMP is dealing with some unusually tough stormwater runoff problems. In addition,
taxpayers are being asked to pay for problems caused by developers in past years.
Appendices A, B, C and D were exceptionally well prepared and provide
excellent information for all concerned.
We appreciate the opportunity to provide our views and recommendations.
Sincerely,
Chester A. McConnell
cc: Mobile Bay National Estuary Program
U.S. Environmental Protection Agency
Alabama Department of Environmental Management
Baldwin County Commission
Mayor, City of Daphne
Mayor, City of Spanish Fort
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A2: DWMP Plan Update Public Comments
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Ashley Campbell - Comments Received via email on 01/20/2022
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Comment
Add Clean Water Future Logo-Blue Circle replaced with CWF?
Can you use a restoration picture instead of lake.
April 2020? April 2022
I think we should give a summary of the 2010 WMP at the beginning.
4.7.1 Physio Chemical & Geochemical Parameters is missing Page 99
Appendices don’t have a label/title page.
Titled Deepwater Horizon Funded Projects-Page NFWF Gulf Environmental Benefit Fund or Alabama State Expenditure Plan
IC listed twice, NWP no definition, USACE listed twice-Add DWWG Dolive Watershed Working Group
2nd sentence, contracted with Geosyntec Consultants to update the DWMP
Chapter 1 Introduction missing
Federal Resources and Ecosystems Sustainability, Tourist Opportunities, and Revived Economics Act -????
Geosyntec brought together a team of highly qualified experts, including Moffatt & Nichol and Holiday Communications???Thompson
1.0 Introduction-this is Plan II an update. It reads like it is the 1st plan
I think we should give a summary of the 2010 WMP in the Introduction
Should you number the EPA 9 Key Elements. Since you reference item #8 in item 9?
Public review date and review period XXXX
Table 3.1 Should DB, DC and Cr be spelled out? It is sometimes but not other
Table 3.3 Should CR, DB be spelled out.
Planning Jurisdictions were changed in 2021
Baldwin County's Horizon 2025 Plan was repealed.
Well Road Constructed Wetland…Low Impact Development sites….Trione Park & Gator Alley all LID sites
Subdivision's Number of Detention Ponds-Brookside-1, Canterbury 2,Creekside-1, Oakstone-0,Stratford Glen-1, Estates of Tiawasee 1&2-2, Retreat at Tiawasee-1, Timber Creek-7?
Winded Foot should be Winged Foot
Paragraph missing period.
Baldwin County's Horizon 2025 Plan was repealed.
Daphne, Baldwin County, Spanish Fort and Fairhope all have separate MS4 permits
1st paragraph, second sentence exceed35 needs a space
Daphne Environmental Programs Manager not Environmental Services-1st and 2nd paragraph
extra spaces after see Figure 6.8 and
Last sentence on page 140 and 1ts paragraph on page 142 are very similar-repetitive
Discussion of DWMP I success…can it go in introduction
Can the success stories of DWMP I be shown in a table? Maps..
ADEM 319 Well Road, Trione Park Pavers, Tiawasee Creek Constructed Wetlands not mentioned-Have map showing locations
The City of Daphne and the Village Point Foundation nominated the 212 acres to be purchased by Forever Wild
ACES program is the Master Environmental Education (MEE)
The DOWG was the DWWG-Dolive Watershed Working Group-DWITF=D'Olive Watershed Intergovernmental Task Force-Double check these in DWMP I
Last Paragraph Plan Operation needs a space
7.3.5 LID GI repeated. Same information in numerous paragraphs.
DOWG=DWWG
Use Clean Water Future Campaign for Education Outreach
ID# P-3, Base on the results of the onsite sewer inventory discussed in SS-7 is this supposed to be SS-5
Lake Forest Lake is a private lake…Will the lake become public property owned by the City?
8.2 Management Strategies- 1st sentence-Should GFW be D'Olive Watershed DW
WPIT? Who-EAC/DWITF/DWWG
Annual reports by the DOWG=DWWG may not happen. I think the MBNEP or the consultant should write the plan or have an agreement with the City
The Baldwin County Watershed Coalition is not an active group. Is it??
ADEM NPDES Program requires a 25' wetland/stream buffer
Figure 9.1 text error to the right of the figure
2021 Baldwin County updated its Subdivision Regulations BC Watershed Coalition is no longer active.
2008-54 was updated to 2014-14, Illicit Discharge ordinance not mentioned
Regulatory Matrix updated in 2021
Regulatory Matrix updated in 2021
9,5 & 9.7-Inconsistencies appear to be a repeat
Blank Page
D'Olive Watershed Restoration Task Force is this the D'Olive Watershed Intergovernmental Task Force
Will this annual inspection be done?
12.6 Xx nothing else
Need a title page or divider for Appendices

From: Wade Burcham
Sent: Friday, January 21, 2022 10:42 AM
To: cmiller@mobilebaynep.com
Subject: FW: D'Olive Watershed Management Plan ‐ Comments

From: Elliott <reriser@aol.com>
Sent: Thursday, January 20, 2022 12:37 PM
To: timwhite@daphneal.com; John.Peterson@mottmac.com; jmanning1@bellsouth.net; frednmoe@bellsouth.net;
eagles0037@bellsouth.net; councildistrict4@daphneal.com; councildistrict3@daphneal.com;
Mike.Shelton@dcnr.alabama.gov; Wade Burcham <WBurcham@Geosyntec.com>; cbarnette@Dewberry.com;
s.matthewjones@icloud.com; johnlake3@att.net; wondersendlessly@gmail.com; bobby@daphneutilities.com;
scott@daphneutilities.com; donaldjouellette@bellsouth.net; neptunes123@gmail.com; nsyoho@mchsi.com;
johnny@daphneutilities.com
Cc: jnewman@daphneal.com; tstrunk@daphneal.com; rhuskey@daphneal.com; weringman@daphneal.com;
nfonseca@daphneal.com
Subject: Re: D'Olive Watershed Management Plan ‐ Comments
CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you recognize the
sender and know the content is safe. If you have any suspicion, please confirm with the sender verbally that this email is authentic.
Tim, hello, I regret that I will be out of town traveling on the 24th and unavailable to attend the January Advisory Board
Meeting. I would however like to offer a few comments in regard to the D'Olive Watershed Management Plan.
1. While the extension for comments to 2/15/2022 is appreciated (the original 12/27/2021 deadline was totally unrealistic,
expecting folks to review this massive document in the midst of Christmas and holiday travel), the time allotted has still not
allowed as thorough a review and development of comments as would be beneficial.
2. The "Shoreline Assessment" section refers to "both erosion and accretion over the past few decades". By far the issue
is accretion relentlessly filling and shrinking the lake. Erosion, if any, has been too minor to notice. The island now formed
and growing at the mouth of the Tiawasee is ample evidence of this.
3. The current piecemeal approach to addressing upstream head-cuts and stream restorations is falling far short of
addressing the issue in a holistic manner. Any storm or even heavy rain event results in the entire lake turning chocolate
brown, conveying enormous amounts of sediment over the dam and through the discharge pipe into D'Olive Bay, which
can be readily observed at the dam.
While my comments are limited, constrained by the time allotted and personal commitments, I am aware of some of the
more detailed comments being prepared for submittal by Mathew Law, which I support and concur with.
Regards,
Elliott Riser
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-----Original Message----From: Tim White <timwhite@daphneal.com>
To: John Peterson <John.Peterson@mottmac.com>; Elliott <reriser@aol.com>; Justice Manning
<jmanning1@bellsouth.net>; frednmoe@bellsouth.net <frednmoe@bellsouth.net>; Donald Ouellette
<eagles0037@bellsouth.net>; Doug Goodlin <councildistrict4@daphneal.com>; Joel Coleman
<councildistrict3@daphneal.com>; Shelton, Mike <Mike.Shelton@dcnr.alabama.gov>; Wade Burcham
<WBurcham@geosyntec.com>; Barnette, Catherine <cbarnette@Dewberry.com>; s.matthewjones@icloud.com
<s.matthewjones@icloud.com>; johnlake3@att.net <johnlake3@att.net>; Mathew Laws <wondersendlessly@gmail.com>;
Bobby Purvis <bobby@daphneutilities.com>; Scott Polk <scott@daphneutilities.com>; Don 2
<donaldjouellette@bellsouth.net>; neptunes123@gmail.com <neptunes123@gmail.com>; Noel Yoho
<nsyoho@mchsi.com>; Johnny Grimes <johnny@daphneutilities.com>
Cc: Joshua Newman, PE, CFM <jnewman@daphneal.com>; Troy Strunk, PLA <tstrunk@daphneal.com>; Ronnie Huskey
<rhuskey@daphneal.com>; William Eringman <weringman@daphneal.com>; Natalie Fonseca
<nfonseca@daphneal.com>
Sent: Wed, Dec 22, 2021 1:19 pm
Subject: D'Olive Watershed Management Plan
Good afternoon, everyone. I apologize for interrupting you all as you prepare for the Christmas holiday. Mayor LeJeune
has sent a letter requesting an extension of the public comment period for the D’Olive Watershed Management plan until
February 15, 2022. Assuming that this extension is granted, please review the plan below and offer any comments that
you may have at our January 2022 meeting. If you happen to have comments before the January EAC meeting, you can
send them to me and I will make sure they get to the right place. Thank you all and have a blessed Christmas holiday.

A draft of the Mobile Bay National Estuary Program’s D’Olive Watershed Management Plan (WMP)
Update was posted for public review and comment on MBNEP’s website. We would love to hear your
comments on this draft plan! Please submit your comments by December 27th.
To download a copy of the draft plan, please
visit: https://link.edgepilot.com/s/191a5b0b/62IlBYgPi0eB-AxaRADCw?u=https://www.mobilebaynep.com/assets/pdf/DOlive-WMP-update.pdf

To help protect y our priv acy , Microsoft Office prev ented automatic download of this picture from the Internet.

Tim White
Environmental Programs Manager
timwhite@daphneal.com
City of Daphne, Alabama ‐ "The Jubilee City"
Phone:

251‐620‐1500

Web: www.daphneal.com
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Maryland's

CoastSmart
Communities
Scorecard

A community self-assessment tool

This tool has been prepared by the Chesapeake & Coastal
Service to provide Maryland’s coastal communities with a
practical method to assess their preparedness for the impacts
of coastal hazards and increased future impacts due to a
changing climate.

Coastal hazards in Maryland

Extending over 3,000 miles along the diverse landscapes of the Chesapeake Bay, the
Coastal Bays, and the Atlantic Ocean, Maryland’s shoreline is highly susceptible to coastal
hazards. In Maryland, these hazards are both episodic and chronic in nature, resulting from
weather events (hurricanes, nor’easters, floods, and storm surge) and long-term processes
(sea-level rise, land subsidence, and erosion). Almost 70% of Maryland’s shoreline
experiences chronic erosion and up to 60% of some counties lie within the 100-year
floodplain. The damages and impacts resulting from coastal hazards present a substantial
threat to communities, infrastructure, and natural resources throughout Maryland and will
only be exacerbated by climate change.
The effects of sea-level rise and the risks associated with coastal hazards are often observed
at the local level, and therefore require local action. Through programs such as CoastSmart
Communities, the State of Maryland is helping build the capacity to develop plans within
communities that not only reduce future threats to our communities’ safety, health, and
welfare, but are typically more effective and less costly than responding reactively to
coastal hazard impacts as they happen.

How vulnerable is your community to coastal hazards?

Vulnerability refers to how susceptible a natural or human system is to coastal hazards,
such as shoreline change, sea-level rise, flooding, and storm surge. Vulnerability is a
function of a system’s sensitivity and its capacity to adapt to impacts and changes.
Systems that are sensitive to coastal hazards are easily affected or have a disproportionately
large area affected by a small change. Adaptation consists of actions taken to reduce the
vulnerability of natural and human systems to the effects of climate change in the coastal
zone.

Why a Scorecard?

With varying technical capacity and the demands placed on local planning staff, providing
resources to identify and implement adaptation strategies is essential. Our goal is to help
local governments determine how well they are currently positioned to plan for coastal
hazard impacts through a simple, practical self-assessment. The Scorecard also provides a
mechanism for planners, natural resource managers, emergency management professionals
and other local officials to identify specific, realistic ways that they can prepare for these
impacts by integrating coastal hazards into existing planning, management, and regulatory
programs. Because each Maryland community is unique, the Scorecard is intended to
identify areas that need improvement, not serve as a basis for ranking or comparing
among communities.

How to use the Scorecard

The scorecard is organized into five major sections: 1) Risk and Vulnerability Assessment,
2) People and Property, 3) Infrastructure and Critical Facilities, 4) Natural Resources, and
5) Societal and Economic Impacts. Go through each section and answer the questions
to the best of your ability. After each section, total up your ‘yes’ responses and check the
CoastSmart ratings to see how well existing planning efforts are addressing current and
future weather and climate hazards To help determine your responses, each section has a
“Where to Start” box with a list of relevant planning documents, resources, and other tools
to help assess your preparedness.
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What your scores can tell you

When assessing your community, it is important to look at the individual section scores to
see which areas need the most improvement and where you are doing the best things. As a
general guide, we’ve included a three-tiered scoring system for each section:
• CoastSmart: Scores in this rating indicate that your community is positioned
to be ready, adaptive, and resilient to coastal hazards and climate change. There
is, however, always room for improvement. Examine the recommendations and
helpful resources provided at the end of each section to see where you may be able
to do more work to make your community even more resilient.
• On The Right Track: To continue moving in the CoastSmart direction, look at
your lower section scores. Study your results to identify strategies that have been
successful and determine how they can be adapted to generate more “yes” answers
and make your community better prepared to face coastal hazards and climate
change.
• Getting Started: While you may only be in the beginning steps of making your
community CoastSmart, it is important to analyze your results carefully. Focus on
identifying some key actions that you can feasibly take to protect your community
in the short term, while continuing to work on long-term planning and positive
changes that will reduce vulnerability, minimize the cost of implementation, and
make your community CoastSmart.
After determining your individual section scores, try to identify any strategies that have
allowed your community to be more prepared in your higher scoring sections and think
about how these strategies could be adapted and applied to sections with lower scores to
move your community closer to CoastSmart.

What next? Where to go for help

For any “no” answers you provided, explore the resources listed at the end of the section
for additional information and ideas. The tools, publications, and trainings described
here can help your community continue moving toward being CoastSmart. Also, look
at the Other Resources section at the end of the Scorecard for a list of services that the
Chesapeake & Coastal Service can provide.

kate skaggs

If you had a lot of Getting Started or On the Right Track section scores, you may want to
consult with the Chesapeake & Coastal Service (410-260-8743) to discuss financial and
technical assistance that might be available from various state and federal agencies to help
your community become CoastSmart.

Connection with
FEMA's Community
Rating System (CRS)
The National Flood
Insurance Program's (NFIP)
Community Rating System
(CRS) is a voluntary incentive
program that recognizes
and encourages community
floodplain management
activities that exceed the
minimum NFIP requirements.
Participating communities
receive points based on 19
creditable activities, organized
under four categories:
Public Information, Flood
Preparedness, Mapping
and Regulations, and Flood
Damage Reduction. Flood
insurance premium rates
are discounted to reflect the
reduced flood risk resulting
from the community actions
meeting the goals of the CRS.
The Chesapeake & Coastal
Service has developed the
CoastSmart Communities
Scorecard with CRS in
mind - making connections
between the elements of the
Scorecard and creditable
CRS activities.
The "CRS Points" boxes in
each section offer a few
samples of the creditable
activities and point values
that correspond with our
Scorecard elements. The
activity number and title
correspond directly to
those found in the 2013
CRS Coordinator's Manual.
crsresources.org/manual
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Assessing Risk and Vulnerability

A risk and vulnerability assessment helps to identify people, property and resources that
are at risk of injury, damage or loss from coastal hazards. This information serves as the
foundation to help communities develop strategic plans and determine and prioritize the
adaptation strategies that can make a community more resilient to coastal hazards in the long
run. Therefore, assessing your risk and vulnerability is a crucial first step towards becoming
CoastSmart.

Where to start

An excerpt from an example
Flood Insurance Rate Map for
Anne Arundel County.
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Consult the following resources, if available,
to help complete this section:
• Map of your community
• Hurricane evacuation studies
• Digital flood insurance rate maps
• SLOSH model outputs (storm surge)
• FEMA HAZUS‒MH tool
• Sea-level rise inundation maps
• Maryland Coastal Atlas Shorelines
Tool
• Census data
• National Register of Historical Places
• Photos, news articles, or other data

Assessing Risk and Vulnerability
1.
•
•
•
•
2.

Has your community considered the following?
Coastal erosion and/or shoreline change
Sea-level rise
Coastal flooding
Storm surge
Has the past extent of the following coastal hazards been identified and
mapped based on historical information, existing plans and reports, or
scientific and local knowledge?
Coastal erosion and/or shoreline change
Sea-level rise
Coastal flooding
Storm surge
Do any plans describe the damage and cost of previous storms, floods, or
erosion?

Yes

No

x
❒
x
❒
x
❒
x
❒

❒
❒
❒
❒

x
❒
x
❒
x
❒
x
❒

❒
❒
❒
❒

x
❒

❒

4. Does the community track repetitive loss properties within the National
Flood Insurance Program (NFIP)?

x
❒

❒

5. Have historic rates of local sea-level rise been defined through tide-gauges
or research?

x
❒

❒

•
•
•
•
3.

6.

Does the community have staff trained in mapping or monitoring the following?
Coastal erosion and/or shoreline change
Sea-level rise
Coastal flooding
Storm surge
Are maps or spatial data used to define the future extent of the following
coastal hazards?
Coastal erosion and/or shoreline change
Sea-level rise
Coastal flooding
Storm surge
Do any plans estimate future financial losses that may result from sealevel rise?

❒
❒
❒
❒

x
❒
x
❒
x
❒
x
❒

x
❒
x
❒
x
❒
x
❒

❒
❒
❒
❒

❒

x
❒

9. Have the values of properties at risk from sea-level rise been evaluated?

❒

x
❒

10. Has the community assessed the vulnerability of the following to coastal
hazards through mapping or GIS?
• Critical facilities (hospitals, fire stations, etc.)
• At-Risk Populations (elderly, low-income, disabled)
• Buildings (number and type of structures)
• Infrastructure (roads, schools, hospitals, public works, etc.)
• Natural resources (Critical Areas, unique ecosystems and habitats, etc.)
• Historical resources (historic districts, properties, landmarks)
• Cultural resources (libraries, museums, archeological)
• Economic resources (business districts, factories, tourism areas)
11. Does the community have staff trained in the use of FEMA’s HAZUS‒MH?

x
❒
❒
x
❒
x
❒
x
❒
x
❒
x
❒
x
❒
x
❒

❒
x
❒
❒
❒
❒
❒
❒
❒
❒

12. Have risk and vulnerability assessments been shared with these people and
agencies?
• Planning staff
• Public Works officials
• Transportation planners
• Emergency Management
• Elected officials
• General public

x
❒
x
❒
x
❒
x
❒
x
❒
x
❒

❒
❒
❒
❒
❒
❒

Total number of yes and no answers

29

•
•
•
•
7.
•
•
•
•
8.

Community Rating
System (CRS) points
► Activity 410 - Floodplain
Mapping The objective of

this activity is to improve
the quality of the mapping
that is used to identify
and regulate floodplain
development (e.g. Higher
study standards (HSS), using
future-conditions hydrology,
including sea level rise),

160 points.

► Activity 510 - Floodplain
Management Planning

The objective of this activity
is to credit the production
of an overall strategy of
programs, projects, and
measures that will reduce the
adverse impact of the hazard
on the community and help
meet other community
needs (e.g. Repetitive loss
area analysis (RLAA)), 140

points

assessing risk
and vulnerability

CoastSmart rating:
29 of 36
______
Number of Yes answers:
CoastSmart.......................... >25
On The Right Track.......12–25
Getting Started................. <12
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joanna woerner

Recommendations & resources

Identifying at-risk and vulnerable properties is key to
helping communities become more resilient to coastal
hazards.

As much as possible, communities should take advantage of
available resources and data to asses their risk and vulnerability.
Often, this includes compiling a catalog of spatial data, available
either at the local level or from State agencies, which then gets
overlaid with hazard layers to determine vulnerable areas. A
thorough inventory could include:
• Emergency response facilities and shelters.
• The locations of repetitive loss structures.
• Mapped geographic areas at risk to coastal erosion, storm
surge, coastal flooding, and sea-level rise.
• The age, condition, and base flood elevations of public
facilities and infrastructure such as fire departments, police
and sheriff departments, communication facilities, electric
utilities, and sewage and water treatment plants.
• The age, condition, and base floor elevations of private
structures.
• The location and condition of residential wells and septic
tanks.
• Major transportation facilities including airports, marinas,
ports, bridges, traffic control facilities, mass transit facilities,
evacuation routes, and maintenance facilities.
• Locations of residents in hazard-prone areas who may be
vulnerable because of age, income, or disability.
• Facilities such as schools, churches, nursing/convalescent
homes, correctional facilities, and mobile home parks.
• Facilities for hazardous materials storage and disposal, fuel
storage, active and inactive landfills, and animal feeding and
agricultural operations.
• Health-related facilities such as hospitals, clinics, emergency
medical services, and Red Cross.
• The location and condition of historic districts and
structures.
• Cultural and archaeological resources.

Other helpful resources
► CoastSmart Communities Resource Center
The Maryland Chesapeake & Coastal Service has compiled
various resources for communities. Here you will find examples
of vulnerability assessments that have been completed in
Maryland; the Coastal Atlas, and various other publications.
dnr.maryland.gov/coastsmart/
► Coastal Atlas
The Coastal Atlas is an interactive mapping application
with data including shoreline change, erosion rates, erosion
projections, sea-level rise vulnerability based on topographic
elevation (LiDAR) and storm surge from the Corps of Engineers
Hurricane Evacuation Studies. The Shorelines mapping
application allows state and local decision-makers to visually
analyze and explore data for coastal and ocean planning
activities.
dnr.maryland.gov/ccs/coastalatlas/shorelines.asp
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► Federal Emergency Management Agency (fema) resources
Among the various resources that are provided by FEMA, their second volume of
How-to Guides, entitled Understanding Your Risks: Identifying Hazards and Estimating
Losses, provides a series of worksheets to help communities identify what information
is needed and how to use it in the analysis of natural hazards such as flooding and
coastal storms. fema.gov/media-library/assets/documents/4241
Also developed by FEMA, Digital Flood Insurance Rate Maps (DFIRMs) depict the likely
extent of coastal flooding associated with storms that have a 1% and 0.2% chance of
occurring within any given year. Maps are accessible from either the FEMA website at
msc.fema.gov or the Maryland DFIRM Outreach Program website at mdfloodmaps.com
► National Oceanic Atmospheric Administration’s (noaa) Roadmap for Adapting
to Coastal Risk The Roadmap for Adapting to Coastal Risk provides a participatory
approach for assessing a community’s vulnerability to hazards and for incorporating
relevant data and information about hazards and climate into ongoing local planning
and decision-making. csc.noaa.gov/digitalcoast/training/roadmap
To learn how the Roadmap Approach may be applied to coastal inundation, visit
the Inundation Toolkit for resources dedicated to coastal flooding and storm surge.
csc.noaa.gov/digitalcoast/inundation/understand/
► HAZUS‒MH
HAZUS‒MH combines science, engineering, and mathematical modeling with GIS
technology to estimate losses of life and property—and shows those losses on a map.
This public domain software product, developed by the National Institute of Building
Sciences for FEMA, estimates impacts to the physical, social, and economic vitality of a
community from earthquakes, hurricane winds, and floods.
fema.gov/hazus/index.shtm
Maryland Western Shore Hurricane Evacuation Study
Storm surge map, Baltimore City, MD
Areas of possible flooding
Category 1 hurricanes
Category 2 hurricanes
Category 3 hurricanes
Category 4 hurricanes
Potential freshwater flooding
FEMA Flood Insurance Rate maps
100-year flood
500-year flood
SLOSH Model storm surge (feet):
CAT 1/CAT 2/CAT 3/CAT 4

Based on the Sea, Lake, and
Overland Surges from Hurricanes
(SLOSH) model, hurricane evacuation
studies show the potential impact
of storms on populated areas
and can help identify areas where
precautionary measures can be
taken to reduce the risks an area
faces. It is important to work with
people in vulnerable areas to identify
potential coastal hazards and
determine adaptation plans that
can minimize or avoid many of
the negative effects associated with
climate change and severe weather.

Butchers Hill
Little Italy

Fells Point

Highlandtown

Canton
Locust
Point

Mount
Winans
Westport

5.8/10.1/13.9/18.3
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People & Property: Land-Use Planning

Land-use planning is one of the most effective ways to reduce coastal hazard vulnerability
and to build resilience within a community. How and where we decide to develop
translates into who and what is, or will become, vulnerable to coastal hazards. Local
decisions about allowable uses, and the support of public services and infrastructure for
those uses, can have major impacts on a community’s exposure. Where development
has already occurred, local governments can take steps to reduce existing and future
vulnerability by altering current land uses.

Where to start

wanda cole

Consult the following resources, if available,
to help complete this section:
• Comprehensive Plan
• Water and Sewer Plan
• Floodplain Management Ordinance
• Subdivision regulations
• Records of high water marks for past
floods

Parts of Dorchester County flood
regularly during high tides.

Community Rating
System (CRS) points
► Activity 430 - Higher
Regulatory Standard

The objective of this activity
is to credit regulations
to protect existing and
future development
and natural floodplain
functions that exceed the
minimum criteria of the
National FloodInsurance
Program (NFIP) (e.g.
development limitations
(DL), 1,330 points, Coastal
A Zones (CAZ), 650 points,
protection of critical facilities
(PCF), 80 points, Freeboard
(FRB), 500 points).
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people & property:
land use planning

CoastSmart rating:
______
14 of 28
Number of Yes answers:
CoastSmart.......................... >20
On The Right Track.......10–20
Getting Started................. <10

Land-Use Planning

Yes

No

1. Does your community participate in the FEMA Community Rating System?

x
❒

❒

2. Does your community’s comprehensive plan have a coastal hazard planning element or does the land use plan
make recommendations to reduce coastal hazard vulnerability through planning?
• If yes, does the comprehensive plan discourage development in vulnerable areas or identify specific land use tools that will be
used to respond to coastal hazard threats?
3. Are frequently flooded areas zoned or planned for open space or recreation and targeted for conservation
easements and acquisitions?

x
❒

❒

❒

x
❒

❒

x
❒

4. Does the comprehensive plan recommend subdivision regulations that limit development within areas vulnerable
to coastal hazards?

x
❒

❒

5. Does the comprehensive plan recommend subdivision regulations that limit development within the floodplain?

x
❒
❒
❒

❒
x
❒
x
❒

8. Does the Water Resources Element of the comprehensive plan consider the impacts of climate change on drinking
water availability?

❒

x
❒

9. Does the community have an adopted floodplain management plan?

x
❒

❒

10.
•
•
•
11.

❒
❒
❒

x
❒
x
❒
x
❒

❒

x
❒

12. Does the community have a certified floodplain manager (CFM®) on staff?

x
❒

❒

13. Does your community have a floodplain manager or planner who participates in one of more of the following
organizations?
• Association of State Floodplain Managers (ASFPM) or Maryland Association of Floodplain and Stormwater Managers
(MAFSM)?
• American Planning Association (APA) or Maryland APA chapter?
• American Society of Civil Engineers (ASCE) or state or local section of ASCE?
• American Public Works Association?
14. Does the community have technical or computer mapping capabilities?

x
❒

❒

x
❒
❒
❒
❒
❒

❒
❒
x
❒
x
❒
x
❒

18. Does the community have a timeline or strategic plan for the relocation, abandonment or protection of buildings
in areas at risk to coastal flooding or other coastal hazards?

❒

x
❒

19. Does the community require the elevation of residential, nonresidential, and public buildings or infrastructure to
be above base flood elevations, also known as freeboard, within the 100-year floodplain?

x
❒

❒

20. Does your community require flood-proofing of residential, nonresidential, and public buildings or infrastructure
within the 100-year floodplain?

x
❒

❒

21. Does your community restrict rebuilding of structures destroyed by coastal hazards?
• If rebuilding is allowed, is it required to be more resilient to coastal hazard impacts (e.g., elevated, smaller footprint, or set
back from the coast)?
22. Does your community use an early flood warning system?
• Do local communities have citizen action groups that alert at-risk property owners during an event; educate residents about
evacuation routes and help residents get out during an event?

x
❒

❒

x
❒

❒

x
❒

❒

x
❒

❒

Total number of yes and no answers

14

6. Does the comprehensive plan promote infill outside vulnerable areas?
7. Does the Sensitive Areas Element of the comprehensive plan consider coastal hazards in its policy recommendations?

Are planning horizons extended to incorporate potential long-term coastal hazards such as:
Sea-level rise?
Coastal erosion?
Increased storm activity and severity?
Does the water and sewer plan include recommendations for relocation, abandonment or protection of
infrastructure at risk to coastal flooding or other coastal hazards?

15. Has the community adopted the 2010 Maryland Building Performance Standards (MBPS)?
16. Has the community conducted a build-out analysis using existing zoning?
• Has the community evaluated the build-out analysis for vulnerability to coastal hazards?
17. Does the community require disclosure statements for vulnerable coastal properties?
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Recommendations & resources

amy mcgovern/forsaken fotos

In Maryland, growth and development are outlined in the Local
Government Comprehensive Plan, a document officially adopted by
the local governing body and reviewed every six years for possible
update. The comprehensive plan establishes goals and objectives
that serve to tell the world how the community wants to function
and look in the future. The plan has legal significance in that zoning,
the provision of water and sewer resources, and other local land-use
actions must be consistent with the overall comprehensive plan. For
this reason, incorporating coastal hazards into local comprehensive
plans is recommended and longer planning horizons that incorporate
climate change should be considered.

Annapolis City Dock under water during a king tide.

–10–

Ways in which a community can incorporate coastal hazards into
comprehensive planning include:
• Add resilience to coastal hazards in the goals and objectives
section of the comprehensive plan.
• Incorporate coastal hazard data and analyses into the existing
elements of a comprehensive plan, or incorporate them into a
new element such as a coastal management element or a sealevel rise planning element.
• Educate and inform community leaders and the public of the
community’s vulnerability to coastal hazards.
• Integrate hazard mitigation policies into the comprehensive
plan.
• Include maps of coastal hazards in the land use plan element
and plan for and zone vulnerable areas for open space
conservation or limited development.
• Incorporate a post-disaster rebuilding policy into the
comprehensive plan to limit rebuilding in high-hazard areas.
The comprehensive plan could also include policies and
recommendations for regulatory or management tools to reduce
a community’s vulnerability. Examples of specific land use tools to
consider:
• Building code standards can be adopted that are more
stringent than the minimum required.
• Zoning regulations can reduce or restrict development in
vulnerable areas.
• Overlay districts can establish hazardous area overlay zones
within which land use types and/or intensities can be
regulated through zoning, purchase-and-sellback or leaseback
strategies, and managed through capital facilities expenditure
policies to avoid subsidizing development in hazardous areas.
• Subdivision Regulations can require cluster development
to avoid hazards through subdivision and planned unit
development regulations and/or encouraged through
incentive zoning.
• Setbacks and buffers can require development to be out of
hazard zones to reduce vulnerability.
• Development can be reduced through purchase or transfer of
development rights.
• Land acquisition and easements can reduce the amount
of development in hazardous areas through fee-simple

acquisition, purchase of development rights and easement, or
transfer of development rights.
• Site design regulations and performance standards can be
used to minimize a structure’s vulnerability as well as avoid
off-site flooding and the generation of landscape debris.
• Capital expenditure policies that prioritize funding for
projects that incorporate coastal hazards.

Other helpful resources
► Maryland Comprehensive Plans online
The Maryland Department of Planning created a website to help
the citizens of Maryland better understand the comprehensive
planning process. Information on comprehensive plan
requirements, procedural requirements for getting the plan
adopted, and resources for citizen participation is available on the
following website:
www.mdp.state.md.us/OurWork/CompPlans/Welcome.shtml.
► Adaptation Clearinghouse
The Georgetown Climate Center has put together a website
compiling resources to help communities adapt to a changing
climate. One of these, the Adaptation Tool Kit, is a publication
evaluating 18 different land-use tools and explains how local
governments can utilize them to avoid or lessen the impacts
of sea-level rise. Additionally, it provides a framework by which
decision makers can begin to compare their options and decide
which tools to consider given their particular local needs.
Additionally, the Georgetown Climate Center has been developing
model sea-level rise overlay zone language, which could be used to
designate areas with a high risk and call for additional regulatory
requirements to protect areas that serve as important flooding
buffers, or to designate areas appropriate for protection or retreat
strategies.
georgetownclimate.org/adaptation/clearinghouse
► EPA Rolling Easements primer
Recently published by the EPA, this primer examines rolling
easements, a collection of approaches that allow beaches and
wetlands to migrate inland as sea levels rise in cases where
traditional protective measures, such as the construction of
dikes, seawalls, and other structures, may prove economically or
environmentally unsustainable.
epa.gov/cre/downloads/rollingeasementsprimer.pdf
► Maryland State Model Floodplain Ordinance
The State Model Floodplain Management Ordinance, developed
through a coordinated effort with local communities, integrates
NFIP and the State permit requirements. After the devastation
of Hurricane Isabel in 2003, additional provisions to enhance
floodplain management have been recommended such as coastal
communities must implement a minimum two-foot freeboard
(additional elevation requirement), all new and replaced HVAC
units must be elevated, and all fuel storage tanks must be
anchored or elevated.
mdfloodmaps.com/pdfs/MD_FPM_Model_Ordinance.pdf

The 100-year floodplain, the shaded sections in this Flood
Insurance Rate Map, often has additional zoning regulations
that limit how and where development can be located.
These types of regulations could be used as a model for
creating additional sea-level rise regulations to protect
coastal development.
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People & Property: All-Hazard Mitigation Planning

All-hazard mitigation planning is a process by which actions are taken to reduce or
eliminate long-term risk to life and property from future hazard events. All-Hazard
Mitigation Plans provide a platform for a comprehensive evaluation of the hazards a
community faces, an integrated view of all the local government policies and programs
that can be created to reduce those risks, and a planning process through which local
officials can collaborate to identify and prioritize the most important initiatives that the
community can take to reduce the risks they face.

Where to start

Consult the following resources, if available,
to help complete this section:
• Local All-Hazard Mitigation Plan
• FEMA Community Rating System,
in particular, Activity 510

All-Hazard Mitigation Planning

Yes

No

1. Does your community have a current FEMA-approved All-Hazard Mitigation Plan?

x
❒

❒

2. Does the All-Hazard Mitigation Plan describe past mitigation efforts (i.e., shoreline stabilization, land acquisition,
etc.), along with their costs and effectiveness?

x
❒

❒

3. Does the hazard mitigation plan provide a general explanation of the environmental, social, and economic
consequences of failing to address coastal hazards?
4. Has the community ever acquired repetitive loss structures?
• Does the community currently work to acquire them?

x
❒

❒

x
❒
❒
x
❒

❒
x
❒
❒

❒
❒
x
❒
x
❒

x
❒
x
❒
❒
❒

x
❒

❒

8. Does the plan identify the federally required update frequency (five years)?

x
❒

❒

Total number of yes and no answers

9

5. Does the plan include maps that indicate local coastal hazard risks?
6.
•
•
•
•
7.

Does the plan identify strategies to manage the following coastal hazards as potential threats?
Coastal erosion and/or shoreline change?
Sea-level rise?
Coastal flooding?
Storm surge?
Does the plan identify opportunities to incorporate hazard mitigation into existing planning mechanisms (e.g.,
land use planning, capital investments, shoreline restoration projects)?

Community Rating
System (CRS) points
► Activity 520 - Acquisition
and Relocation The
objective of this activity is
to encourage communities
to acquire, relocate, or
otherwise clear existing
buildings out of the flood
hazard area (e.g. acquisition
and relocation of buildings;
Buildings on the repetitive
loss list (bRL), Severe
Repetitive Loss properties
(bSRL), For all elements =

2,250 points
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people & property:
all-hazard mitigation planning

CoastSmart rating:
9
______
of 12
Number of Yes answers:
CoastSmart............................>8
On The Right Track......... 4–8
Getting Started...................<4

Recommendations & resources

Hazard mitigation planning generally involves going through a process to systematically
identify policies, activities, and tools that can be used to implement actions that reduces
a community’s vulnerability. This process has four major steps: organizing resources,
assessing risks, developing a mitigation plan, and implementing the plan and monitoring
progress. To better reduce a community’s vulnerability to hazards, including sea-level rise,
consider the following suggestions in future All-Hazard Mitigation Plan updates:
• Incorporate the full suite of coastal hazards into All-Hazard Mitigation Plans and
include the potential for those hazards to worsen over time due to climate change.
• Explore opportunities to incorporate the findings of the hazard mitigation
planning process into local comprehensive plans.
• Prioritize projects that use hazard mitigation funding for the acquisition and
demolition of structures instead of elevating structures, except in certain limited
circumstances, such as when protecting cultural or historic resources. Acquisition
and demolition has the greatest mitigation and environmental protection
benefits as it removes citizens from the hazard area permanently and restores the
floodplain to its natural state.
• Improve the information available to citizens and planners about the dangerous
reaches of high hazard dams, including estimated flood depths, velocities and
times to peak flow, and investigate the potential intensification of these impacts
that sea-level rise and climate change could cause.

Other helpful resources

Hazard mitigation planning can
reduce the risk to life and property
from future hazard events.

ben longstaff

► Maryland Emergency Management Agency (MEMA) Hazard Mitigation Program
website
Numerous resources are available from MEMA’s Hazard Mitigation Program website,
including the State’s Hazard Mitigation Plan, information on Maryland’s Flood Hazard
Mitigation Program, local jurisdiction support such as guidance for Local Multi-Hazard
Mitigation Planning and a sample of a Local Mitigation Plan scope of work, and
information on applying for multi-hazard mitigation project assistance.
mema.maryland.gov/memacommunity/pages/mitigation.aspx
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People & Property: Emergency Response & Disaster Preparedness
Emergency response and disaster preparedness can ensure that people are evacuated or adequately sheltered and out of harm's way during storm events. This section assesses if and how
your community has considered the effects of coastal hazards on this type of planning.

Where to start

Consult the following resources, if available,
to help complete this section:
• Emergency Operations Plan

Emergency Response & Disaster Preparedness
1. Does your community have first-hand experience with disaster recovery within the last 10 years?
2. Does your community have a communication system to use before, during, and after a disaster?
3.
•
•
•
•
4.
•
•
•
•
5.
•
•
•
•
6.

Has the community assessed the vulnerability of major evacuation routes to the following coastal hazards:
Coastal erosion and/or shoreline change?
Sea-level rise?
Coastal flooding?
Storm surge?
Has the community assessed the location of shelters in relation to coastal hazards, including access
considerations:
Coastal erosion and/or shoreline change?
Sea-level rise?
Coastal flooding?
Storm surge?
Has the community evaluated their critical facilities, such as hospitals, fire stations, and police stations, for
vulnerability to the following coastal hazards including access considerations:
Coastal erosion and/or shoreline change?
Sea-level rise?
Coastal flooding?
Storm surge?
Does the community emergency management staff participate in the community’s comprehensive planning
process?

No

x
❒
x
❒

❒
❒

x
❒
x
❒
x
❒
x
❒

❒
❒
❒
❒

x
❒
x
❒
x
❒
x
❒

❒
❒
❒
❒

x
❒
❒
x
x
❒
x
❒

❒
❒
❒
❒

x
❒

❒

15

Total number of yes and no answers

Community Rating
System (CRS) points
► Activity 610 - Flood
Warning and Response

–14–

Yes

The objective of this
activity is to encourage
communities to ensure
timely identification of
impending flood threats,
disseminate warnings to
appropriate floodplain
occupants, and coordinate
flood response activities to
reduce the threat to life and
property (e.g. flood threat
recognition system (FTR),
75 points; emergency
warning dissemination
(EWD), 75 points; flood
response operations plan
(FRO), 115 points; critical
facilities planning (CFP), 75
points).

people & property:
emergency response & disaster
preparedness

CoastSmart rating:
15 of 15
______
Number of Yes answers:
CoastSmart.......................... >11
On The Right Track........5–11
Getting Started...................<5

Recommendations & resources

Evacuation and sheltering temporarily removes people from harm’s way during storm
events. Still, communities cannot rely only on these measures to minimize their
vulnerability to coastal storms, sea-level rise and associated flooding, and should consider
the following:
• Incorporate sea-level rise into the planning process for evacuation routes, shelters,
and critical facilities.
• Apply for funding from the Maryland Emergency Management Agency to update
critical facilities to withstand extreme weather and flooding, provide adequate
shelter, and demolish vulnerable structures.
• Analyze the effects of future land use and development rates on evacuation and
sheltering capacity and incorporate these findings into the comprehensive plan
process.
• Integrate emergency response into comprehensive land use planning.

Other helpful resources

Evidence of sea level inundation is
visually apparent throughout lowlying coastal areas in Dorchester and
Somerset Counties and is additionally
documented by the loss of 13 charted
Chesapeake Bay islands that have
disappeared beneath the water’s
surface. Pictured left is a house
(circa 1888) on the Chesapeake Bay's
Holland Island photographed in
1953 and 2010. The 1953 shot was
taken by reknowned Chesapeake Bay
photographer Aubrey Bodine, and
the recent photograph was taken
by Peter C McGowan with U.S. Fish
& Wildlife in June 2010. The house
finally began to fall into the Bay
after Tropical Storm Earl brushed the
east coast in September 2010 and
another unnamed storm took place
in October 2010.

Peter C. McGowan

AUBREY BODINE

► Federal Emergency Management Agency (FEMA) Government Resource Center
website
A variety of resources are available from FEMA to help local governments plan and
prepare for disasters and emergencies including available grants, advice on conducting
risk analysis and reduction, and Disaster Response and Recovery. A collection of ideas
for activities, projects, and potential funding sources that can help reduce or prevent
the impacts of disasters is available in the Mitigation Best Practices Portfolio.
fema.gov/plan/index.shtm
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Infrastructure & Critical Facilities

Emergency response and disaster preparedness can ensure that people are evacuated
or adequately sheltered and out of harm's way during storm events. This section assesses
if and how your community has considered the effects of coastal hazards on this type of
planning.

Where to start

wusel007

Consult the following resources, if available,
to help complete this section:
• Map of road network
• Comprehensive Plan (transportation
& community facilities elements)
• List of critical or essential facilities
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Infrastructure & Critical Facilities

Yes

No

1. Does the community have a capital improvements plan or an equivalent
budgetary process?

x
❒

❒

2. Are professional planners, engineers, and/or certified floodplain managers
involved in the capital improvements planning process?

x
❒

❒

3. Does the capital improvements plan identify the frequency necessary to
update the plan?

x
❒

❒

4. Does your community have a detailed inventory, including elevations, of
the structural components of emergency access routes (e.g., roads, bridges,
and culverts)?

x
❒

❒

5. Does your community have procedures for regularly examining structural
components of emergency access routes for damage?

x
❒

❒

6. Does your community have a plan for upgrading/repairing critical
transportation infrastructure?

x
❒

❒

x
❒
x
❒
x
❒

❒
❒
❒

x
❒
x
❒
x
❒
x
❒

❒
❒
❒
❒

x
❒
x
❒
x
❒
x
❒

❒
❒
❒
❒

x
❒

❒

x
❒
x
❒
x
❒
x
❒

❒
❒
❒
❒

x
❒
x
❒
x
❒
x
❒

❒
❒
❒
❒

x
❒
x
❒
x
❒
x
❒

❒
❒
❒
❒

7. When critical transportation infrastructure is repaired, are the following
considered to reduce future flood damages?
• Elevating roads above predicted flood levels?
• Moving roads landward as erosion occurs?
• Incorporating future flooding and sea-level rise into culvert size and placement?
8. When upgrading existing community infrastructure, does the capital
improvements plan or the community consider the impact of the following
coastal hazards?
• Coastal erosion and/or shoreline change?
• Sea-level rise?
• Coastal flooding?
• Storm surge?
9. When planning new community infrastructure, does the capital improvements
plan or the community consider the impact of the following coastal hazards?
• Coastal erosion and/or shoreline change?
• Sea-level rise?
• Coastal flooding?
• Storm surge?
10. Has the community discussed at what point it will stop upgrading existing
community infrastructure to withstand increased coastal hazards and sealevel rise?
11. Are maps (or other spatial tools like GIS) used to spatially define the
vulnerability of the following to coastal hazards?
11.1 Roads
• Coastal erosion and/or shoreline change?
• Sea-level rise?
• Coastal flooding?
• Storm surge?
11.2 Public buildings (schools, hospitals, fire stations, etc.)
• Coastal erosion and/or shoreline change?
• Sea-level rise?
• Coastal flooding?
• Storm surge?
11.3 Public services (wastewater treatment, water distribution, power
transmission, etc.)
• Coastal erosion and/or shoreline change?
• Sea-level rise?
• Coastal flooding?
• Storm surge?

Total number of yes and no answers

30

Community Rating
System (CRS) points
► Activity 540 - Drainage
System Maintenance

The objective of this
activity is to ensure that
the community keeps its
channels and storage basins
clear of debris so that their
flood carrying and storage
capacity are maintained
(e.g. channel debris removal
(CDR), 200 points;
Problem site maintenance
(PSM), 50 points; Capital
improvements program
(CIP), 70 points; Stream
dumping regulations (SDR),
30 points; Storage basin
maintenance (SBM), 120
points; Coastal erosion
protection maintenance
(EPM), 100 points).

infrastructure &
critical facilities

CoastSmart rating:
______
30 of 30
Number of Yes answers:
CoastSmart.......................... >21
On The Right Track.......10–21
Getting Started................. <10
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Recommendations & resources

In cases where a comprehensive plan contains a capital
improvements element or a community facilities element, local
governments can identify the elimination of public hazards as a
criterion for evaluating capital improvement projects. Climate
change and coastal hazards should be included in this evaluation
to eliminate the risk of making large, risky investments in
hazardous areas.
Opportunities to reduce future risk to infrastructure during capital
improvements may include:
• Incorporate coastal hazards and climate change into capital
improvements planning regulations.
• Evaluate current transportation networks for vulnerability
to coastal hazards.
• Incorporate climate change and sea-level rise into design
and engineering standards for all retrofitted or new public
infrastructure including roads, power transmission, and
water and wastewater networks.
• Site future public infrastructure (such as water treatment
facilities) outside of vulnerable areas.
• Identify critical structures that are currently in the 100-year
flood plain such as:
• Police stations
• Fire stations
• Hospitals
• Schools
• Water-treatment plants
• Electric transfer stations
• Bridges
It is important to determine the elevations of roads and
other infrastructure as they may become inaccessible
and prevent access to emergency services during severe
weather.

Other helpful resources
► Model bylaw for effectively managing coastal floodplain
development
This document, written by Woods Hole Sea Grant, Cape Cod
Commission, and University of Hawaii Sea Grant, contains
examples of bylaw language that can be used to regulate
development in coastal hazard areas and provides advice on
the types of regulations that can reduce the vulnerability of a
community’s infrastructure.
nsgl.gso.uri.edu/hawau/hawaut09001.pdf
► Sea-level Rise: Technical Guidance for Dorchester County
With funding awarded through the CoastSmart Communities
Grant, Dorchester County created this document to guide
the development of the county’s sea-level rise response. The
document addresses recommendations for the county when
planning for the long-term implications of sea level rise in four
areas: Vulnerability and Impact Assessment; Long-Range and
Comprehensive Planning; Codes, Regulations and Development
Standards; and Public Education and Outreach. The guidance is
presented in a manner intended to allow readers to understand
how sea-level rise may affect the daily functioning of the county,
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and to provide educators, planners, engineers, and elected officials a clear picture of
the challenges facing them.
dnr.maryland.gov/CoastSmart/pdfs/SeaLevel_Dorchester.pdf
► Somerset County, Maryland: Rising Sea Level Guidance
Developed as part of a CoastSmart Communities grant, this document describes
how Somerset County is anticipating integrating future coastal hazards into planning
documents regulating development and public infrastructure. Section 2 addresses
a number of specific recommendations for managing the future maintenance and
development of infrastructure and provides the associated community documents
where these topics are addressed. Section 4 details a vulnerability assessment that was
conducted to identify areas and critical infrastructure that was particularly at risk to
anticipated coastal hazards in the year 2050.
dnr.maryland.gov/CoastSmart/pdfs/SeaLevel_Somerset.pdf
► Worcester County, Maryland: Sea Level Response Strategy
Also developed as part of a CoastSmart Communities grant, this document describes
Worcester County’s response strategy to rising sea levels. Section 3.3—Adaptation
Options for Infrastructure and Public Facilities—provides a detailed discussion on
potential response options that the county is considering including the advantages
and disadvantages associated with each option. Chapter 4—Priorities for Sea-Level Rise
Response—provides a framework for determining which response options will be most
appropriate for adoption and implementation in Worcester County.
dnr.maryland.gov/CoastSmart/pdfs/SeaLevel_Worcester.pdf

A part of Somerset County’s Rising
Sea Level Guidance document,
available from the CoastSmart
Communities Online Resource
Center, this map shows critical
facilities that are located in areas
vulnerable to higher than normal
water levels. Early identification of
infrastructure that will be affected
by coastal flooding and sea-level
rise will allow more time for your
community to adapt to changing
coastal hazards.
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Natural Resources

Maryland’s natural resources provide protection and buffering from the impacts of coastal
hazards in the form of natural drainage ways, floodplains, wetlands, beaches, and dunes.
In the past, development has altered or destroyed many of these natural protective
features and significantly reduced the ability of the land to absorb coastal hazard impacts.
Furthermore, as sea level rises, critical ecosystems and habitats, such as wetlands, may
migrate into upland areas and potentially affect current or proposed development.

Where to start

jane thomas

Tidal salt marshes such as these are
at risk of erosion from sea-level rise.

Consult the following resources, if available,
to help complete this section:
• Comprehensive Plan (sensitive areas
element)
• Local Critical Area program
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Natural Resources

Yes

No

1. Are potential conservation land acquisitions or easements assessed for
their vulnerability to coastal hazards?

x
❒

❒

2. Are potential conservation land acquisitions or easements assessed for
their natural protective properties, such as storm surge buffer, flood water
management, and erosion control?

x
❒

❒

3. Are potential conservation land acquisitions or easements assessed for
their ability to provide long-term suitable habitat?

x
❒

❒

x
❒

❒

x
❒

❒

x
❒

❒

x
❒

❒

x
❒

❒

7. Does the community comprehensive plan designate areas requiring special
protection (such as wetlands, beaches, and floodplains)?

x
❒

❒

8. Does the sensitive areas element of the comprehensive plan include coastal
hazards and climate change or does the comprehensive plan have a sealevel rise planning element that addresses potential changes in sensitive
areas?

x
❒

❒

x
❒
x
❒
x
❒
x
❒

❒
❒
❒
❒

x
❒

❒

4. Do conservation land acquisition or easement programs within your
community direct funding to areas designated as the most ecologically
valuable land, such as those identified in Maryland GreenPrint?
4.1 Has any assessment been conducted to determine the future extent of these
ecologically valuable areas within the community, such as the Sea Level
Affecting Marshes Model (SLAMM)?
5. Does the County Land Preservation, Parks, and Recreation Plan:
5.1 Address open space conservation as a way to minimize the effect of coastal
hazards?
5.2 Get updated in coordination with the comprehensive plan or on a regular
schedule?
6. Is public open space maintained in a manner that provides protection
from coastal hazards?

9. Does the community consider the following threats in their Critical Area,
Sensitive Area or open space planning processes?
• Coastal storms on shorelines?
• Erosion on shorelines?
• Sea-level rise on shorelines and wetlands?
• Coastal hazards on wildlife and habitat?
10. Does the community have local ordinances to protect any of the following
from development or disturbance?
• Dunes?
• Bluffs?
• Eroding cliffs?
• Wetlands?
• Beaches?

Community Rating
System (CRS) points
► Activity 420 - Open
Space Preservation

The objectives of this
activity are to : (1) Prevent
flood damage by keeping
flood-prone lands free of
development, and (2) Protect
and enhance the natural
functions of floodplains
(e.g. special flood-related
hazards open space (SHOS),
50 points; deed restrictions
(DR), 50 points; natural
functions open space
(NFOS), 170 points; open
space incentives (OSI), 250
points).

natural resources

CoastSmart rating:
15 of 17
______

11. Does the Water Resources Element in the comprehensive plan consider the
impacts of coastal hazards (e.g., salt water intrusion) on the availability of
freshwater for drinking water and living resources?

❒

12. Does the community have protective measures in place for aquifer
recharge areas, including wells, springs, seeps, lakes, and headwaters?

❒

Total number of yes and no answers

15

x
❒
x
❒

Number of Yes answers:
CoastSmart.......................... >12
On The Right Track........6–12
Getting Started...................<6
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Recommendations & resources

Incorporating coastal hazards into
land conservation planning can
help ensure that protected land will
provide vital ecosystem services,
including buffering extreme weather,
well into the future.

Natural buffers may provide the best and most resilient solutions
to rising sea levels and coastal hazards. Leaving natural systems in
place and allowing them the opportunity to migrate, when possible,
will offer much better results than attempting to recreate or restore
them after a disturbance or in another location. To better plan for
how natural resources will transform and be allowed to adapt to
climate change, consider the following actions:
• Adopt policies and land development regulations
designed to protect natural features such as dunes, bluffs,
wetlands, beaches, etc.
• Identify opportunities to restore, enhance, or supplement
natural protective features.
• Adopt land use regulations that require expanded
setbacks to protect buffer areas around the margins of
natural protective features, such as extending the Critical
Area buffers around waterways and wetlands beyond the
100-foot minimum.
• Utilize acquisitions and easements to protect the
integrity of natural protective features and support open
space conservation to reduce the vulnerability of adjacent
infrastructure.
• Identify areas with a high conservation potential and
strategically and cost-effectively direct protection and
restoration activities and funding towards them.
• Prioritize and target protection and restoration activities
that enhance the ability of coastal ecosystems to provide
natural buffers, flood control, storm surge protection, and
reduce the vulnerability of coastal communities.

Other helpful resources
► Climate Change Impact Area Mapper
An online tool provided by the Maryland Department of Natural
Resources for management decision-making, planning and
education purposes. The Climate Change Impact Area Mapper
brings together multiple data layers from different sources to
illustrate land areas in Maryland that are projected to be the
most sensitive to anticipated changes in climate. The layers
include areas vulnerable to sea-level rise, storm surge, flooding,
drought, and rising temperatures. Climate Change Impact Areas
are one of Plan Maryland’s five Preservation/Conservation
overlays. Communities should include an analysis of the CCIA
mapping layers in the process of designating Plan Maryland
Place Designations.
dnr.maryland.gov/climatechange/mapper.asp
An analysis of applicable CCIA overlays should also be included
in Sustainable Communities designation applications submitted
to the Maryland Department of Housing and Community
Development. For more information, see the Summary for
Planning Area Guidelines available at:
plan.maryland.gov/PDF/implementPlan/ClimateChangeImpactAreas.pdf.
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► Maryland GreenPrint
Developed by the State of Maryland, GreenPrint is a web-based tool showing the
relative ecological importance of every parcel of land in the State. This map, updated
periodically with new information, shows areas already protected in the state and
areas in which Maryland will focus future conservation efforts. These new areas, called
Targeted Ecological Areas (TEAs), include large blocks of forests and wetlands, rare
species habitats, aquatic biodiversity hotspots, and areas important for protecting
water quality. They are identified by Maryland Department of Natural Resources as the
most ecologically valuable areas in the State and are preferred for conservation funding
through Program Open Space. Soon, GreenPrint will begin to include coastal blue
infrastructure priorities and areas important for wetland sea level rise adaptation to
help inform management decisions. To find out more about the GreenPrint Map and
to view its data, visit: greenprint.maryland.gov.
► Synthesis of adaptation options for coastal areas
The Climate Ready Estuaries Program within the EPA has developed this document to
provide a brief introduction to key physical impacts of climate change on estuaries and
a review of on-the-ground adaptation options available to coastal managers to reduce
their systems’ vulnerability to climate change impacts. The majority of management
goals discussed in this report pertain to the maintenance and restoration of natural
systems and each section provides specific examples of measures undertaken by states
or localities.
epa.gov/climatechange/impacts-adaptation/northeast.html

Restoring natural buffers and allowing
them to migrate into upland areas
will provide valuable ecosystem
services such as filtering runoff and
providing habitat for a number of
species. In addition, they will also
reduce the impact of many coastal
hazards on the land behind them.

Bhaskaran Subramanian

► Coastal Habitats and Sea-level Rise webpage
The Chesapeake & Coastal Service has been working on a project to help the state
target high priority coastal habitats that provide adaptation benefits to the projected
impacts of climate change. Through this project new criteria are being developed to
target lands that have a high likelihood of providing exceptional buffers, habitat or
other environmental benefits to help Maryland adaptively and proactively respond
to sea-level rise, increased storm events, temperature and precipitation changes from
climate change. These data layers, as well as other natural resources data, are available
through the Coastal Atlas. To find out more about the Chesapeake & Coastal Service’s
efforts to determine the future extent of coastal habitats, visit:
dnr.maryland.gov/ccs/habitats_slr.asp.
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Economy & Society

Coastal hazards and climate change will affect local communities, businesses, and
culturally important areas. This section will help identify social and economic resources in
a community that may be vulnerable to coastal hazards and identify any social groups that
may provide support in identifying at-risk populations or implementing solutions in areas
that will need increased attention.

Where to start

Consult the following resources, if available,
to help complete this section:
• Comprehensive Plan
• FEMA's HAZUS‒MH tool

Economy & society

Yes

No

❒
x
❒
x
❒
❒
x
❒
x
❒
x
❒

x
❒
❒
❒
x
❒
❒
❒
❒

4. Do any plans or studies describe the cost of damages from previous storms, floods, erosion, or the economic loss
due to closures during events and the recovery process?

x
❒

❒

5. Do any plans or studies estimate future financial losses that may result from sea-level rise?

❒
x
❒

x
❒
❒

1.
•
•
•
•
2.

Has the community mapped the vulnerability to coastal hazards of the following?
At-risk populations (elderly, low-income, disabilities, etc.)?
Historical resources (historic district, properties, landmarks)?
Cultural resources (libraries, museums, archeological sites)?
Economic resources (business districts, factories, tourism, working waterfronts)?
Does the county or municipality have an economic development plan or strategy?
2.1 Does the plan identify economic vulnerabilities due to coastal hazards?
3. Is the community's economic base diversified?

6.
•
•
•
•
•
•

Do any of these social systems strongly define your community's identity?
Faith-based networks?
Cultural heritage/historic districts?
Neighborhood associations?
Business-related networks?
Civic organizations (Kiwanis Club, Rotary Club, etc.)?
Universities or colleges?

7

Total number of yes and no answers

Community Rating
System (CRS) points
► Activity 320 - Map
Information Service

The objective of this activity
is to provide inquirers with
information about the local
flood hazard and about
flood-prone areas that need
special protection because
of their natural functions
(e.g. problems not shown
on the FIRM, 20 points;
special flood-related hazards,
20 points; historical flood
information, 20 points).
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economy & society

CoastSmart rating:
7
______
of 10
Number of Yes answers:
CoastSmart............................>7
On The Right Track......... 4–7
Getting Started...................<4

In many cases the economic and societal consequences of coastal hazards will last long after
the physical effects have subsided or been remedied. Decreased revenue and difficulties
attracting visitors back to an area can last for years after an area is affected while cultural and
historical resources may never be recovered. To reduce the long-term cost of climate change
and coastal hazards, the following can be considered during the planning process:
• Identify areas that will be affected by sea-level rise and other coastal hazards that
have a high socio-economic vulnerability including:
• Low income populations.
• Concentrations of the elderly or individuals who have disabilities, such as an
assisted care facility.
• Businesses that provide a majority of the jobs or disproportionately support a
community’s economy.
• Working waterfronts that support the local economy.
• Historic districts and other cultural resources that help to define a community.
• Tourism destinations that draw people to a community.
• Identify social groups that can help build support within the community and
engage their leaders to identify and help address the concerns and needs of
community members.

Other helpful resources
► A Social Vulnerability Index for Disaster Management
This paper describes the development of a Social Vulnerability Index (SVI), from 15
census variables at the census tract level, for use in emergency management. It also
examines the potential value of the SVI by exploring the impact of Hurricane Katrina
on local populations. The methodology used in this study could be used at a finer scale
with local data to help identify socially vulnerable populations. For information, visit:
webra.cas.sc.edu/hvri/products/sovi.aspx.
► Sea Level Rise Strategic Plan Anne Arundel County, Phase I Report: Vulnerability
Assessment and Final Plan
This CoastSmart Communities Grant project identified areas of Anne Arundel County
that are susceptible to sea-level rise and developed an inventory of community
resources at risk. The county is using this inventory to help inform decisions on how
to incoporate climate change into all aspects of the county’s management. Visit: dnr.
maryland.gov/CoastSmart/pdfs/AASLRStrategicPlan.pdf. The county's Sea Level Rise
Strategic Plan discusses the key findings from the vulnerability assessment and other
planning analysis; identifies the major planning issues for Anne Arundel County as
related to sea level rise; and recommends future actions to protect resources and
minimize impacts. Visit: dnr.maryland.gov/CoastSmart/pdfs/AASLRStrategicPlan_final.pdf.

don boesch

Recommendations & resources

Flooding during storms can have
a disproportionate effect on some
populations, economic centers, and
cultural resources. Many business
districts and historic areas around
the Chesapeake Bay are only a few
feet above sea level, making them
particularly susceptible to coastal
flooding. Proactively adapting
these vulnerable areas to higher
water levels can avoid lengthy and
costly recovery efforts, reducing the
long-term impact to a community’s
economy and cultural identity.

► Integrating Historic Property & Cultural Resource Considerations into Hazard
Mitigation Planning
This publication developed by FEMA shows communities, step by step, how to develop
and then implement a pre-disaster planning strategy for their historic properties and
cultural resources. Too often communities recognize the importance of their historic
properties and cultural resources only after disaster strikes and these assets have been
damaged or even destroyed. This guide should provide community planners with the
tools and resources they need to consider historic properties in mitigation planning
activities. Visit: fema.gov/environmental-planning-and-historic-preservation-program/
integrating-historic-property-cultural.
► Coastal County Snapshots
Developed by the NOAA Coastal Services Center, Coastal County Snapshots turn
complex data into easy-to-understand stories, complete with charts and graphs. Local
officials can use snapshot information to learn about their communities and handouts
generated by the website can be a helpful educational tool when working with
governing bodies and citizen groups. csc.noaa.gov/snapshots
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assessing risk and vulnerability

Results

Look at how your different section scores compare
to each other and recognize specific sections that
get a high score and ones that may need more work.
Try to identify any strategies that have allowed your
community to be more prepared in your better
sections and think about how those strategies could
be adapted and applied to sections with weaker
scores to move your community closer to becoming
CoastSmart.

29 of 36
CoastSmart rating: ______
Number of Yes answers:
CoastSmart...................................................>25
On The Right Track............................ 12–25
Getting Started..........................................<12

people & property: land use planning

CoastSmart rating: ______
14 of 28
Number of Yes answers:
CoastSmart...................................................>20
On The Right Track............................ 10–20
Getting Started..........................................<10

people & property:
all-hazard mitigation planning

9 of 12
CoastSmart rating: ______
Number of Yes answers:
CoastSmart..................................................... >8
On The Right Track..................................4–8
Getting Started............................................ <4

people & property: emergency response
and disaster preparedness

15 of 15
CoastSmart rating: ______
Number of Yes answers:
CoastSmart...................................................>11
On The Right Track...............................5–11
Getting Started............................................ <5
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infrastructure & critical facilities

30 of 30
CoastSmart rating: ______
Number of Yes answers:
CoastSmart...................................................>21
On The Right Track............................ 10–21
Getting Started..........................................<10

natural resources

CoastSmart rating: ______
15 of 17
Number of Yes answers:
CoastSmart...................................................>12
On The Right Track...............................6–12
Getting Started............................................ <6

economy & society

CoastSmart rating: ______
7 of 10
Number of Yes answers:
CoastSmart..................................................... >7
On The Right Track..................................4–7
Getting Started............................................ <4

Count the number of sections with
each rating to determine your overall
preparedness:

CoastSmart

6
______

1
On The Right Track ______
Getting Started

0
______
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Additional resources

When adopting programs or updating regulations to incorporate climate change and
coastal hazards into local planning, consider consulting with the Chesapeake & Coastal
Service, Maryland Department of Planning, Maryland Department of the Environment,
and the Maryland Emergency Management Agency to identify funding opportunities and
technical assistance that may be available to your community. There are also a number
of online resources and services discussed in each section of the scorecard that can help
your community plan for a changing climate that are available free of charge from the
Chesapeake & Coastal Service, other Maryland State Agencies, the Federal Emergency
Management Agency, and NOAA’s Coastal Services Center. The following resources can also
provide your community with valuable information related to all of the sections discussed
in the Scorecard.

Chesapeake & Coastal Service
► CoastSmart Communities Resource Center:
The CoastSmart Communities Resource Center has been developed by the Chesapeake
& Coastal Service to help businesses, communities and local governments access
available products and services to address the risks associated with coastal hazards
and sea-level rise such as shoreline erosion, the economic cost of sea-level rise, countylevel technical and response guidance, and state-level strategies for adapting to climate
change. Here you will find existing project documents, web-based planning tools,
storm surge inundation and sea-level rise maps, training programs, and staff resources.
These documents and tools are intended to provide communities with successful
examples of incorporating climate change into local planning to serve as guidance
when addressing the long-term impacts of sea-level rise and climate change in the
coastal zone. dnr.maryland.gov/coastsmart
► Maryland's Coastal Atlas
The Coastal Atlas is an online mapping and planning tool that allows state and local
decision-makers to visually analyze and explore data for coastal and ocean planning
activities. The Shorelines application allows users to access state shoreline erosion
data, visualize coastal inundation from storms and identify areas at risk to sea-level
rise, making it extremely useful in conducting risk and vulnerability assessments. For
more information on how to use the Coastal Atlas, view the Introduction Video and
complete the exercises in the Training Manual on the Coastal Atlas website:
dnr.maryland.gov/ccs/coastalatlas/index.asp
► CoastSmart Communities Grants
This competitive grant program provides financial and technical assistance to local
governments to incorporate natural resource and/or coastal management issues into
local planning and permitting activities. The program seeks proposals for projects that
are aligned with the strategic objectives of Maryland’s Chesapeake & Coastal Service
and foster innovative coastal management through scientifically sound initiatives that:
• Ensure that coastal communities are protected from coastal hazards and the
impacts of climate change.
• Work to ensure coastal and ocean waters meet living resource and human needs.
• Serve to enhance the protection and management of Maryland’s coastal resources.
Funding will be provided on an annual basis.
dnr.maryland.gov/coastsmart
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► Trainings and Technical Assistance
Offered through the Coastal Training Program and the Chesapeake & Coastal
Service, these trainings can provide community leaders and decision makers with the
knowledge and skills needed to incorporate coastal hazards, sea-level rise, and climate
change into local policies and planning.
coastaltraining-md.org

Other resources
►► Comprehensive Strategy for Reducing Maryland’s Vulnerability to Climate Change.
Phase I: Sea-level rise and Coastal Storms
This report was created by the Maryland Commission on Climate Change Adaptation
and Response Working Group and outlines specific policy recommendations for
reducing the vulnerability of the state’s natural and cultural resources and communities
to the impacts of climate change. Within this document there are a number of
suggestions of how to incorporate climate change into local planning that range from
economic policies to building regulations to land-use planning. Many of the other
resources and plans developed through the Chesapeake & Coastal Service are based on
this report. dnr.maryland.gov/CoastSmart/pdfs/ Comprehensive_Strategy.pdf
► Maryland's Greenhouse Gas Reduction Plan, Chapter 8: Adaptation
Maryland’s Climate Action Plan includes two climate change adaptation strategies that
are currently being used to guide state-level adaptation planning efforts. Phase I and
the second strategy (Phase II), released in 2011 as a compendium to the Climate Action
Plan, addresses changes in precipitation patterns and increased temperature and the
likely impacts to human health, agriculture, forest and terrestrial ecosystems, bay and
aquatic environments, water resources, and population growth and infrastructure.
The strategies provide the basis for guiding and prioritizing state-level activities with
respect to both climate science and adaptation policy over the near and longer terms.
This chapter provides summaries of Maryland’s Phase I and II adaptation strategies,
including current and planned near-term implementation efforts.
climatechange.maryland.gov/site/assets/files/1454/chap8_adaptation_final_lowres.pdf
► FEMA Community Rating System
The National Flood Insurance Program's (NFIP) Community Rating System (CRS) is a
voluntary incentive program that recognizes and encourages community floodplain
management activities that exceed the minimum NFIP requirements. Participating
communities receive points based on 19 creditable activities, organized under four
categories: Public Information, Flood Preparedness, Mapping and Regulations, and
Flood Damage Reduction. Flood insurance premium rates are discounted to reflect the
reduced flood risk resulting from the community actions meeting the goals of the CRS.
The 2013 CRS Coordinator’s Manual can be found at: crsresources.org/
► Updating Maryland’s Sea-Level Rise Projections
"The Free State" is one of the most vulnerable to sea-level rise. Historically, Marylanders
have long had to contend with rising water levels along the Chesapeake Bay, Atlantic
Ocean, and Coastal Bay shores. Shorelines have eroded and low-relief lands and islands
(some previously inhabited) have been inundated. Prior to the 20th century, this
was largely due to the slow sinking of the land since the Earth's crust is still adjusting
to the melting of large masses of ice following the last glacial period. Over the 20th
century, however, relative sea-level rise (how much the average level of tidal waters
has risen with respect to land) has increased, at least partially as a result of global
warming. Written by the Scientific and Technical Working Group of the Maryland
Climate Change Commission, this report interprets recent scientific results to produce
projections useful for sea-level rise adaptation in Maryland.
climatechange.maryland.gov/publications/updating-marylands-sea-level-rise-projections/
► A Framework for Considering Climate Change in Transportation and Land Use
Scenario Planning
This report details a project conducted in Cape Cod and provides a framework for agencies
at all levels to use scenario planning to assess, mitigate, and adapt to sea-level rise and other
potential climate change effects and impacts in transportation and land use planning.
volpe.dot.gov/coi/ppoa/publiclands/projects/interagencypilotproject.html
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Definitions used in this document
Adaptation – Adjustment in natural or human systems in response to actual or expected climatic stimuli or their effects,
which moderates harm or exploits beneficial opportunities.
All-Hazard Mitigation Plan – Mitigation plans identify the natural hazards that impact communities, identify actions to
reduce losses from those hazards, and establish a coordinated process to implement the plan. (44 CFR §201.1(b)).
Base flood – The flood having a one-percent chance of being equaled or exceeded in any given year; the base flood also is
referred to as the 1-percent annual chance (100-year) flood. The 100-year flood is used by the National Flood Insurance Program
(NFIP) as the standard for floodplain management and to determine the need for flood insurance.
Base Flood Elevation (BFE) – The water surface elevation of the base flood in relation to the datum specified on the community’s
Flood Insurance Rate Map. In areas of shallow flooding, the base flood elevation is the highest adjacent natural grade elevation plus
the depth number specified in feet on the Flood Insurance Rate Map, or at least four (4) feet if the depth number is not specified.
Critical Area – The Critical Area law (1984) identifies the "Critical Area" as all land within 1,000 feet of the Mean High Water
Line of tidal waters or the landward edge of tidal wetlands and all waters of and lands under the Maryland Chesapeake Bay and
its tributaries and coastal bays.
Coastal hazard risk – The level of threat to people or what people value that is associated with the occurrence of a natural
hazard. This risk can be escalated or reduced by human activity.
Coastal flooding – Prolonged strong onshore flow of wind and/or high astronomical tides causing a rise in sea level that floods
coastal areas.
Comprehensive plan – A planning document, officially adopted by the local governing body, which spells out the manner in
which a municipality, county or sub-area of a county must develop.
Easements – A right of use over the property of another.
Erosion – The process of wearing away of land by the action of water, ice, or wind.
Floodplain – The area on the sides of a stream, river, or watercourse that is subject to periodic flooding. The extent of the floodplain is
dependent on soil type, topography, and water flow characteristics. Often synonymous with 100-year floodplain and is the land area
susceptible to being inundated by coastal or riverine waters with a 1 percent chance of being equaled or exceeded in any given year.
Floodplain management – The operation of an overall program of corrective and preventative measures for reducing flood
damage, including but not limited to emergency preparedness plans, flood control works and flood plain management
regulations.
Floodplain Management Plan – State or local regulation which provides standards for the purpose of flood damage prevention
and reduction.
Freeboard – A factor of safety in the National Flood Insurance Program (NFIP), usually expressed in feet above a flood level, for
the purposes of floodplain management.
HAZUS – A software program, created by FEMA, that estimates loss using information about building stock, local geology and
bathymetry/topography, economic data, and other information to estimate losses from potential hazards.
Hurricane Evacuation Study – These studies look at the vulnerability of a population to hurricane threats and give guidance
to local emergency managers planning an evacuation of the community.
Hazard mitigation – Any sustained action taken to reduce or eliminate the long-term risk to human life and property from
hazards (44 CFR 201.2). Hazard mitigation activities may be implemented prior to, during, or after an event. However, it has
been demonstrated that hazard mitigation is most effective when based on an inclusive, comprehensive, long-term plan that is
developed before a disaster occurs.
Inundation – The act of covering with water, either permanently or temporarily.
Land use – The manner land is developed and used in terms of the types of activities allowed (agriculture, residences, industries,
etc.) and the size of buildings and structures permitted.
LIDAR – LIght Detection And Ranging (LIDAR) is a new technology that uses lasers to measure the elevation of the ground and
provides the greatest possible detail of elevations. LIDAR determines distance to an object or surface using laser pulses.
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Definitions used in this document
Living shorelines – A shoreline restoration and protection concept that emphasizes the use of natural materials including
marsh plantings, shrubs and trees, low profile breakwaters/sills, strategically placed organic material, and other techniques
that recreate the natural functions of a shoreline ecosystem.
Mitigate – The act of removing threats to life or property or impacts.
Overlay districts – An overlay zone is a zoning district which is applied over one or more previously established zoning districts,
establishing additional or stricter standards and criteria for covered properties in addition to those of the underlying zoning district.
Repetitive loss – Properties/structures/businesses that have had received two or more claim payments of more than $1,000
from the National Flood Insurance Program within any rolling 10-year period for the home or business, or property.
Restoration – The act of repairing damage to a site caused by human activity, industry or natural disasters. The ideal
environmental restoration, though rarely achieved, is to restore the site as closely as possible to its natural condition before it
was disturbed.
Resilience – The ability of a system to respond and recover from disasters.
Riverine flooding – Flooding that is the result of creeks and rivers leaving their banks as a result of a heavy rainfall. This is the
flooding that is mapped on the Flood Insurance Rate Maps.
Sea-level rise – Increase in the volume of the world's oceans due to expansion as the oceans warm and to the melting of landbased ice (i.e., glaciers, ice sheets).
Sensitive Areas Element – An element of a local Comprehensive Land Use Plan “that contains goals, objectives, principles,
policies, and standards designed to protect, from adverse effects of development, sensitive areas, including the following:
1) streams and their buffers; 2) 100-year floodplains; 3) habitats of threatened and endangered species, and 4) steep slopes.”
(Codified at Section 3.05(a)(1)(viii), Article 66B, Annotated Code of Maryland).
Setbacks – The minimum allowable horizontal distance from a given point or line of reference, such as a street right-of-way or
property line, to the nearest point of a foundation or supporting post or pillar of any applicable structure.
Shoreline stabilization – A stabilization method used as part of a project or as a separate action to minimize the destructive
effects of wind and water on surface soil or soil banks. Structural shore erosion control methods are best defined as those
applicable to higher rates of erosion, employing principally traditional methods of shoreline stabilization.
Special Flood Hazard Area (SFHA) – An area of land, recognized by the NFIP, which would be inundated by a flood having
a 1% chance of occurring in any given year. Development may take place within the SFHA, provided that development
complies with local floodplain management ordinances, which must meet the minimum Federal requirements.
Storm surge – An increase (or decrease) in water level associated with some significant meteorological event, e.g. persistent
strong winds and change in atmospheric pressure, or tropical cyclone. Its typical effect is to raise the level of the tide above the
predicted level.
Storm water – Consists of runoff from rain, irrigation and other urban and rural sources.
Vulnerability – The level of exposure of human life, property, and resources to damage from natural hazards. A condition
wherein human settlements or buildings are threatened by virtue of their proximity to a hazard, the quality of their construction,
or both.
Vulnerability Assessment – Analysis of the potential for loss of or harm/damage to exposed assets largely due to complex
interactions among natural processes, land use decisions, and community resilience.
Water Resources Element (WRE) – An element within local Comprehensive Land Use Plans for Maryland communities.
The purpose of the WRE is to ensure that future county and municipal comprehensive plans reflect the opportunities and
limitations presented by local and regional water resources.
Water and Sewer Plan – Each county and Baltimore City is required to prepare, adopt and annually maintain a 10-year
forecasted Water and Sewage Plan to demonstrate how safe and adequate water and sewerage facilities will be provided to
support planned redevelopment and new growth, outlined in their adopted Comprehensive Land Use Plan.
Wetland – A natural area that is regularly saturated by surface water or groundwater and is characterized by a prevalence of
vegetation that is adapted for life in saturated soil conditions (eg, swamps, bogs, fens, marshes, and estuaries).
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Appendix C:
Deepwater Horizon Funded Projects

Mobile Bay National Estuary Program | D’Olive Watershed Management Plan Update |

ALABAMA
RECIPIENT

Mobile Bay National Estuary
Program / Marine
Environmental Sciences
Consortium
AMOUNT

*$12,781,000
LEVERAGE

$500,000

D'Olive Watershed Restoration
This project proposes to restore degraded streams and install management measures to
reduce the downstream impacts in the D’Olive watershed through a combination of
stormwater retrofits, stream restorations and detailed monitoring. Stabilization of these
stream segments will significantly reduce sediment loading in the northeast quadrant of
Mobile Bay, improving the quality and clarity of the water necessary for re-establishing
submerged aquatic vegetation (SAV) beds in the upper Bay. SAV beds provide critical
nursery areas for important species of shellfish and finfish.

PARTNERS

Alabama Department of
Conservation and Natural
Resources – State Lands
Division
Alabama Department of
Environmental Management
Alabama Department of
Transportation
Geological Survey of Alabama
Baldwin County, AL
City of Daphne, AL
City of Spanish Fort, AL
LOCATION

Baldwin County, AL

The watershed has faced excessive erosion and sedimentation since the 1970’s that has
dramatically reduced the extent of seagrass beds in portions of Mobile Bay. Stormwater
runoff from new developments has significantly impacted watershed morphology, function,
and hydrology causing stream channel instability, head-cutting, mass slumping, and
wetlands degradation. Altered hydrology, loss of natural wetlands and riparian areas, and
inadequate natural flood plains have negatively impacted aquatic and wildlife species’
survival and habitat. This project would complement earlier restoration work and is part
of a broader restoration strategy envisioned
in the 2002 Comprehensive Conservation
Management Plan for the Mobile Bay
Estuary. Work will include projects on three
distinct tributaries of the D’Olive watershed
and will significantly contribute to improved
water quality and habitat creation in D’Olive
and Mobile Bays.

AWARD DATE

November 2013
STATUS

Active
PROGRESS UPDATE

Adaptive management work
continued. Two projects are
being prepared to bid for
construction in 2019.
(February 2019)

*Project was amended in
August 2015 to add
$6,000,000 to increase the
project scope related to
historic storms.

Improvement in the
highly impaired D’Olive
Watershed (above) is
critical to the ecological
function of both D’Olive
Bay and Mobile Bay.
The project will
significantly reduce the
largest source of local
sediments to Mobile Bay
and improve conditions
for degraded SAV beds
(above-left).

ALABAMA STATE EXPENDITURE PLAN (SEP)
Project #19: Meaher Park Improvements
Project Description/Summary
a) This project will support the planning, design, and implementation of 78 full-service
campsites, including parking, bath houses, a fishing pier, and utility infrastructure to
Meaher Park in Spanish Fort, Alabama. In addition, 10 RV park model cabins will
be installed along with appropriate skirting, decking, steps, and/or ramps. This
project will greatly increase and enhance outdoor recreation opportunities along a
major east-west corridor used heavily by citizens and guests of Alabama.
According to the 2018 North American Camping Report, camping is rising in
popularity across the US and Canada. The report also stated that Millennials and
Gen Xers make up 75% of all campers; Millennials alone account for 40%; 59% of
campers stay within 100 miles of home; and 42% stay at nearby national or state
parks. Not only is Meaher situated on a major east-west highway corridor, it is also
close to several large population centers.
Activities will also include the comprehensive administration of this grant, including,
but not limited to, project development and oversight, contracting, and monitoring.
a. Need: The funds provided by this grant will be used to design and construct
much-needed additional campsites. This project would greatly increase and
enhance outdoor recreation opportunities along a major east-west corridor
heavily used by citizens and guests of Alabama. Meaher is a very popular
park and its campground frequently fills to capacity. From October 2007
through September 2017, Meaher’s campground occupancy rate averaged
78%, which includes weeks-long closures due to severe weather.
Purpose: The completion of this project will create a “destination park,”
serving many recreational, cultural, historical, and ecological points of
interest and importance. Increased revenue from the new amenities will
financially strengthen Meaher State Park. These new amenities will provide
the opportunity for Alabama’s citizens and guests to enjoy the abundant
flora and fauna of the area, in addition to offering access to high-demand
public outdoor recreation resources such as bank and pier fishing, boating,
improved site camping, and small cabin lodging. Interpretive and
educational information on critical habitats and ecosystems will be included,
using a combination of “low tech” (i.e. signs, kiosks, etc.) as well as “high
tech” (e.g. digital media) means. All portions of the new amenities will be
handicapped accessible and inclusive.
Objective: The objectives of this project include:
•
•
•

Develop a baseline in 2018 to establish number of visitors and monitor
increases over time;
Complete engineering and design; and
Add 78 full-service campsites and 10 RV park model cabins with
additional parking, bath houses, a fishing pier, and utility and

ALABAMA STATE EXPENDITURE PLAN (SEP)
management infrastructure to enhance visitors’ experience at Meaher
State Park.
b. This activity is located in the Gulf Coast region and will be carried out in the
City of Spanish Fort in Baldwin County, Alabama.
c. This project is anticipated to begin on 7/1/19 and end 6/30/21 (2 years).
d. This project will be implemented by the Alabama Department of
Conservation and Natural Resources, State Parks Division.
b) This project will contribute to the economic recovery of the Gulf Coast Region by
providing additional amenities at Meaher State Park, thus enhancing the visitors’
experience and leading to increased traffic at the Park.
Eligibility and Statutory Requirements
This activity is located in the Gulf Coast Region and is eligible for Spill Impact Component
funding under Category #5 – Improvements to or on State Parks located in coastal areas
affected by the DWH oil spill (primary). Secondary activities include Category #3 Implementation of a federally approved marine, coastal, or comprehensive conservation
management plan, including fisheries monitoring; Category #6 - Infrastructure projects
benefiting the economy or ecological resources, including port infrastructure; and
Category #10 - Promotion of tourism in the Gulf Coast Region, including recreational
fishing.
Comprehensive Plan Goals and Objectives
This project is consistent with the following Comprehensive Plan goals:
•

Goal 5: Restore and Revitalize the Gulf Economy – Enhance the sustainability
and resiliency of the Gulf economy.

This project supports the following Comprehensive Plan objectives:
•

Objective 6: Promote Natural Resource Stewardship and Environmental
Education – Promote and enhance natural resource stewardship efforts that
include formal and informal educational opportunities, professional development
and training, communication, and actions for all ages.

Major Milestones
a) Milestone 1: Procure grant manager
b) Milestone 2: Procure engineering and design firm
c) Milestone 3: Complete engineering and design
d) Milestone 4: Environmental permitting
e) Milestone 5: Complete bids for construction

ALABAMA STATE EXPENDITURE PLAN (SEP)
f) Milestone 6: Complete construction

Success Criteria/Metrics/Outcomes
The anticipated outcome of the Meaher Park Improvements will be:
•

Construction of 78 full service campsites, as well as parking, bath houses, a
fishing pier, and utility and management infrastructure. In addition, 10 RV park
model cabins will be installed along with appropriate skirting, decking, steps,
and/or ramps

Table 20. Proposed Projects Success Criteria/Metrics/Outcomes

Activity

Anticipated Project
Success
Criteria/Metrics

Short-term
outcome

Long-term
outcome

Construction of 78
full-service
campsites
Construction of a
parking lot, bath
houses, fishing pier
and utility and
management
infrastructure
Improved amenities
at Meaher State
Park

Installation of 10 RV
park model cabins
Increase number of
campers by 15%

Increased number of
camping and cabin
guests
Additional traffic on
website and social
media

Creation of a
“destination park,”
serving many
recreational, cultural,
historical, and
ecological points of
interest and
importance

Increase website
traffic by 25%
Increase social
media followers by
15%

Monitoring and Evaluation
a) Submission of final E&D to ADCNR for review and approval
b) Provide evidence to ADCNR that all required permits were obtained

c) Submit all results of procurement/bid process to ADCNR prior to awarding
contracts

ALABAMA STATE EXPENDITURE PLAN (SEP)
d) ADCNR will conduct periodic onsite reviews
e) Submission of quarterly and final reports
f) Post construction monitoring as required
Best Available Science
A Best Available Science (BAS) review is required for programs and activities that would
restore and protect the natural resources, ecosystems, fisheries, marine and wildlife
habitats, beaches, coastal wetlands, and economy of the Gulf Coast. The primary focus
of this project is to construct campsites and other amenities at Meaher State Park;
therefore, BAS does not apply.
However, Best Management Practices will be employed in the design and development of
this project. Where possible, ADCNR plans to use composite materials instead of treated
lumber; permeable or semi-permeable parking and trail surfaces; renewable sources such
as solar energy; and energy conserving fixtures and products such as LED lighting.
In addition, this project is consistent with the values and recommendations set forth in the
MBNEP’s Comprehensive Conservation and Management Plan 2013-2018, available on
the MBNEP website.
Budget/Funding
a) Estimated cost of the project and amount to be requested from Spill Impact
Component Funds: $3,553,500 (5-15% - Planning, 95-85% - Implementation).
While it is noted that funding available under a grant award cannot exceed the
amount described in the SEP for this project, the percentages listed in this section
are estimated and will be more clearly cultivated in the grant application.
b) No other funding sources are anticipated at this time.
Partnerships/Collaboration (if applicable)
Not applicable at this time.
Leveraged Resources (if applicable)
Not applicable at this time.
Funds Used As Non-Federal Match (if applicable)
Not applicable at this time.
Other
Not applicable at this time.

ALABAMA STATE EXPENDITURE PLAN (SEP)

Figure 19. The Meaher Park Improvements project will be implemented along U.S.
Highway 98 Battleship Parkway in Spanish Fort, Alabama.
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A public meeting was conducted on June 29, 2010, to present the Draft Watershed
Management Plan (WMP) to the Watershed stakeholders, including interested agencies,
organizations, and members of the public. The meeting was held at the Alabama Department
of Conservation and Natural Resources’ Five Rivers Delta Resource Center in Spanish Fort.
The meeting served as the initiation of the 30-day public review period that ended on July 29,
2010. This appendix presents the following information relative to the public review,
including copies of the three sets of comments received following the meeting.
Page E-2: June 26, 2010 newspaper notice and article announcing public meeting.
Page E-3: Minutes prepared by the Mobile Bay National Estuary Program summarizing the
results of public meeting
Page E-8: Sign-in sheets identifying public meeting attendees.
Page E-12: July 16, 2010 e-mail comments from Don Prosch
Page E-13: July 26, 2010 letter comments provided by The Mobile Bay Audubon Society
Page E-15: Response to comments of The Mobile Bay Audubon Society
Page E-16: August [sic] 28, 2010 letter comments provided by the Mobile Bay Group of
Sierra Club
Page E-28: Response to comments of Mobile Bay Group of Sierra Club

09-2116-0071
E-1

Watershed Management Plan
D’Olive Creek, Tiawasee Creek, and Joe’s Branch Watersheds

09-2116-0071
E-2

Final
August 2010

Watershed Management Plan
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Minutes from Public Meeting
Five Rivers Delta Resource Center Auditorium
Tuesday, June 29, 2010
In attendance:
Thompson Watershed Management Plan Team:
Emery Baya, Thompson Engineering
John Carlton, Thompson Engineering
Glenn Coffee, Thompson Engineering
Neil Johnston, Hand Arendall
Carl Pinyerd, Thompson Engineering
Cindy Roton, Thompson Engineering
D’Olive Watershed Working Group (DWWG):
M. L. Auer, Lake Forest Property Owners Association (LFPOA)
Julie Batchelor, Baldwin County Commission
Mayor Joe Bonner, City of Spanish Fort
Bill Burdick
Marlon Cook, Geological Survey of Alabama
Representative Randy Davis, Alabama House of Representatives
Dave Gardner
Commissioner Charles “Skip” Gruber, Baldwin County Commission
Phillip Hinesley, ADCNR-State Lands Division, Coastal Section
Patti Hurley, ADEM
Kara Lankford, Baldwin County Commission
Chester McConnell, Audubon Society
Dorothy McConnell, Audubon Society
Christian Miller, AUMERC
Jeanine Normand, League of Women Voters of Baldwin County
Paulette Ouellette
Donald J. Ouellette
John Peterson, LFPOA
Don Prosch, LFPOA
Bruce Renkert, City of Spanish Fort
Victoria Phelps, Daphne Planning Commission
Ron Scott, City of Daphne
Bruce Steiner
LaDon Swann, Mississippi-Alabama Sea Grant Consortium (MASGC)
T. Tate, LFPOA
Joseph Thornton
Mike Traum
Leslie Turney
Sara Shields, MBNEP
Roberta Swann, MBNEP
Tom Herder, MBNEP
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Media
Kelli M. Dugan, Daphne Bulletin
MBNEP Director Roberta Swann called the meeting to order at 6:10 p.m. and noted that the
deadline for comment on the Draft D’Olive Creek Watershed Management Plan (WMP) is
July 29, 2010. She recognized representatives of the funding agencies and governments
present: Commissioner Gruber of Baldwin County, Patty Hurley of ADEM and the Clean
Water Partnership, Dr. LaDon Swann of MASCG, John Peterson of the LFPOA,
Councilwoman Cathy Barnette of the City of Daphne, and Mayor Joe Bonner of the City of
Spanish Fort. Acknowledging the years of work leading up to development of the WMP, she
yielded the floor to Rep. Davis.
Rep. Davis noted that work began in 1998, but activities leading up to WMP development
began with the “third jump start” in 2003. He called the process a “textbook example” of
how to do a project, noting the leadership, cooperation, and perseverance. He acknowledged
MBNEP for “keeping it moving” and said that it is now the responsibility of elected officials
like Skip Gruber and himself to find the money for implementation. He turned the floor over
to Comm. Gruber for his remarks.
Comm. Gruber, the Chairman of the Baldwin County Commission, noted that his overall
goal is to help with stormwater runoff. Regarding the conditions underlying stormwater
runoff, he commented, “What’s done is done. We need to correct problems that have started.
Fix head-cuts. They’ll only get worse.” He noted that we need to look at different planning
strategies to get water back into the ground and cited the practice of “paving for the day after
Christmas” as “the worst thing we can do.” He mentioned the importance of the November
referendum for creation of a regional stormwater utility. He said that the WMP is very
important, but he also noted the importance of upstream sediment sources like the Alabama
River.
Ms. Swann introduced the members of the Thompson team and its partners present for the
meeting and then, specifically, Glenn Coffee, Thompson’s project manager for WMP
development.
Mr. Coffee said that this was the most rewarding project on which he could end his career.
He provided a presentation which can be viewed at http://www.mobilebaynep.com. His
presentation began with an acknowledgement of the funding sources that were responsible
for development of the WMP; a listing of the project team members; an explanation of the
WMP goals and objectives. The balance of his presentation was organized to address the
following topics:
• A description of watershed problems
• Conditions or factors underlying watershed problems
• A summary of management measures recommended in the CWMP
Among the data and information presented in the presentation were the following:
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Thompson believes that Lake Forest Yacht Club shoaling is primarily attributable to
deltaic processes from the Blakeley River rather than sediment provided by the
D’Olive Watershed.
Lake Forest Lake receives drainage from 91% of the Watershed; its sedimentation
rate is 14 times the natural rate; and 83% of sediments are delivered from D’Olive
Creek and 17% from Tiawasee Creek. It is estimated 70% of the lake’s total volume
has been filled with sediments.
Over half of the over 23 miles of streams in the 7,700-acre Watershed have been
degraded.
The factors affecting surface erosion and sedimentation in the Watershed include:
• Rainfall
• Topography
• Erodible soils
• Land Use/land cover which is the only factor in which man is in complete
control
Commercial areas comprise only 500 acres or 6% of the Watershed. Residential
areas comprise 3,300 acres or 42% of the Watershed.
In terms of governmental jurisdiction within the Watershed:
• Daphne comprises 66% of the Watershed
• Unincorporated Baldwin County comprises 21%
• Spanish Fort comprises 13%

The implementation strategy for the CWMP includes eight actions:
1. Create intergovernmental “watershed restoration task force”
2. Repair 20,000 feet of streams affected by head-cutting
3. Develop Lake Forest Lake restoration plan
4. Implement watershed-wide stormwater retrofit program
5. Modify existing regulatory framework
6. Pursue community outreach and education
7. Implement a monitoring program
8. Develop program to obtain funds for implementation activities
Mr. Coffee announced that the comment period for the draft CWMP ends on July 29, 2010.
Comments should be submitted to Emery Baya (ebaya@thompsonengineering.com). The
floor was opened to attendees for questions and comments.
Victoria Phelps commented on partnerships between governments to obtain funding from the
Federal government.
Chester McConnell called for elected officials to provide strong regulatory cooperation and
asked Comm. Gruber about his outlook in that regard. Comm. Gruber noted that he has been
preaching that a county-wide set of regulations that are uniform is needed. He admitted that
this goal would be challenging, but he referred to Horizon 2025, the Baldwin County
comprehensive plan for 2008-2025 as a step toward its realization. Cathy Barnette described
possible collaboration between planning commissions for uniform regulation development.

09-2116-0071
E-5

Watershed Management Plan
D’Olive Creek, Tiawasee Creek, and Joe’s Branch Watersheds

Final
August 2010

An audience member asked if suggestions were included in the WMP. Mr. Coffee responded
affirmatively.
Another audience member asked if there will be follow-up milestones/timelines. Ms. Swann
said that the Baldwin County Watershed Coalition and MBNEP will use momentum created
by the WMP to “push that way.” The questioner asked if succinct dates will be established
followed by a drive toward those dates. Mr. Coffee responded that generalized timeframes
are identified in the WMP, but additional work is needed to develop specific timelines. He
noted that the right people are already involved.
Another audience member asked, assuming funding is available, what are best- and worstcase timelines for dredging Lake Forest Lake? Mr. Coffee responded that first a design must
be developed and a survey completed before that can happen. It also remains to be
determined where the dredged materials would be placed. He said that the project could be
undertaken within a year or less if funding was in hand. He noted that challenge exists with
community issues and permitting, too.
John Peterson asked if there is any movement towards an in-stream restoration plan (noting
that it was supposed to be a component of the connector road project between Highways 181
and 98). Mr. Baya responded that half way through the study, the Baldwin County
Transportation Department asked for potential mitigation projects. He said that it was his
understanding that impacts are there regardless of the service road, and that mitigation plans
remain.
Dr. Swann noted that implementation of the WMP would depend upon “selling” the need for
the plan. He asked whether Thompson has considered social marketing strategies in
education and outreach. He asked about demographics in the watershed. Mr. Coffee noted
that exact population numbers were not available for the Watershed boundaries. However,
he did state that less than 20,000 live in Daphne, with around half of those individuals
residing within the Watershed. In addition, Spanish Fort and the unincorporated areas of
Baldwin County also contribute to the Watershed’s overall population. Dr. Swann suggested
identifying barriers and opportunities to be used in education and outreach.
Mr. Coffee said that there are many different values that can be gained implementation of the
WMP. Specifically, he noted tax base and property values and things that can be benefited
by implementation of the WMP recommendations.
Mr. Baya explained that many of the recommended actions contained in the WMP are
already being pursued in other portions of the country. Regarding funding, he said that
incentive programs associated with regional stormwater management should be considered.
He felt that if low impact design produced incentives for developers and landowners, it
would promote positive action.
An audience member questioned “legalities.” He expressed that it seemed that those who
built past developments should be held responsible if laws were broken. Mr. Coffee noted
that some laws have been changed with hindsight, pointing out that no stormwater retention
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at all was included in the original Lake Forest developments. He pointed out that sediment
volumes have decreased due to changes in regulations and better controls. John Peterson
added that recent developments in Lake Forest include retention ponds.
An audience member commented that following work on a recent water main break, one to
two cubic yards of material was let in the street. He noted that the entire volume was washed
into a storm drain and then into the lake. He questioned the lack of enforcement associated
with this type of event.
With no further questions or comments, the meeting adjourned at 8 p.m.
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From: Don [mailto:gyrospace@bellsouth.net]
Sent: Friday, July 16, 2010 12:50 PM
To: Emery Baya
Subject: LFPOA lakefront owner

Greetings & thank you all for tackling this major problem. I live on the lake &
probably use it more & know it better than anyone. I keep a couple of boats docked
& kayak to the damn almost every evening. One of my greatest pleasures & reason
to buy my house there.
Six years ago the lake was clear all the way across it & now I can barely get my
kayak out because of the silt build-up, so obviously the sooner all of this gets
remediated, the better for me & everyone. If there is anything I can do to support
your efforts, please feel free to call on me. I could measure lake depth levels at
different locations if that is useful to you or anything else that can expedite this.
Thanks again!
Don Prosch
6256-2240
www.gyrospace.com
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From: Roberta Arena Swann [mailto:rswann@mobilebaynep.com]
Sent: Friday, July 30, 2010 4:41 PM
To: 'David Underhill'
Cc: Glen Coffee; Emery Baya
Subject: FW: Sierra Club Statement on D'Olive Creek Plan

Dear Mr. Underhill,
Mobile Bay National Estuary Program (MBNEP) wholeheartedly agrees that “the WMP
must be taken to the next level and include the appropriate management options in a well
designed, detailed plan.” However, it was never the intention to include that in this phase,
due to funding limitations. MBNEP is committed to working with the WMP task force to
develop the conceptual measures of this plan and will continue to seek out funding
opportunities to realize on-the-ground actions. Unfortunately – funding has been very
limited- thus the “conceptual” nature of the plan.
Many of your comments highlight the intense impacts that stormwater runoff can have on the
environment. In fact, within the D’Olive Watershed, impervious area is significant,
representing 20-25% of the total area, indicating severe impacts and clearly illuminating the
need for improved runoff management and restoration. To this extent, MBNEP has been
working with all fourteen municipalities, the County, chambers of commerce, home builders,
road builders, realtors, utilities, community environmental organizations, the Baldwin
County Congressional Delegation and many others to develop the Baldwin County
Watershed coalition to improve management of stormwater runoff on a watershed scale- a
key aspect of this effort being the establishment of a public corporation. This corporation
would be authorized for the purpose of managing stormwater in the county, and to levy and
collect of storm water service charges on certain properties with impervious area. The
establishment of this corporation, which would provide much needed funding to address the
impacts like those found in the D’Olive watershed, hinges on passage of a local referendum
to be held November 2, 2010.
I would welcome the opportunity to meet with the Mobile Bay Chapter of the Sierra Club to
provide more detail on MBNEP’s commitment to the D’Olive Watershed Plan as well as the
Baldwin County Watershed Coalition/local referendum. I can be reached at 251-431-6409.
Thank you for taking the time to review this rather comprehensive plan for improving one of
Baldwin Counties most impacted areas. I look forward to hearing from you.
Regards,
Roberta
Roberta Arena Swann, Director
Mobile Bay National Estuary Program
4172 Commanders Drive
Mobile, AL 36615
251.431.6409
rswann@mobilebaynep.com
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The Mobile Bay Audubon Society
Chester McConnell
Vice President and Conservation Chairman
8803 Pine Run
Spanish Fort, AL 36527
Tel. no. 251-626-7804
July 26, 2010
Mr. Emery E. Baya, P.E., Sr. Vice President
Thompson Engineering, Inc.
2970 Cottage Hill Road, Suite 190
Mobile, AL 36606
RE: Watershed Management Plan for the D’Olive Creek,
Tiawasee Creek, and Joe’s Branch Watersheds - Draft
Dear Mr. Baya:
The Mobile Bay Audubon Society has reviewed the referenced draft
watershed management plan (WMP) and we have explored much of the watershed.
We offer our views and suggestions in hopes that a constructive, intelligent plan will
evolve. First we compliment all who recognized the serious need for a watershed
management plan and those who made the decision to develop a plan.
The leadership provided by the Mobile Bay National Estuary Program is
especially noteworthy. And the special efforts made by the D'Olive Watershed
Working Group (DWWG) are well-known. Second, we appreciate all who collected
watershed data and those who prepared the draft plan. And last, but not least, we are
grateful for those who must review public comments and consider their merit in
developing the final plan.
Mobile Bay Audubon Society clearly recognizes the myriad, complex
problems in the watershed. The WMP clearly describes the problems and the need to
solve them. We will support a forthright, effective WMP that will, not only describe
the watershed setting and problems, but also include much improved specific
guidance and detailed plans to solve the serious problems in the watershed. At this
stage, the draft WMP does not include any specific plans that describe what will be
done and where specific projects will be done. For example we propose for the WMP
to include design(s) of grade control structures and retrofit stromwater retention
facilities with maps showing where these would be installed?
Our review of the WMP finds many positive elements but also some
serious omissions. We believe that the problems and omissions can, and must be
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corrected for the plan to be successful. We will identify our concerns throughout this
letter.
Section 2 of the WMP provides a detailed description of the 7,700 acre
watershed and how intensive, largely unregulated development since the 1970’s has
created numerous problems. The watershed topography is steep and rugged and soils
are highly erosive. Much of the native vegetative cover has been removed and
replaced with large amounts of impervious cover. These measures have allowed
larger volumes of stormwater runoff to flow more rapidly into the 477 acres of
wetlands, the 23 miles of watershed streams, Lake Forest Lake and finally into
Mobile Bay. The excessive runoff rushing through the streams has resulted in serious
headcutting and massive stream bank failures. Some roads and buildings may soon
face serious damages unless the stream problems are solved. Massive amounts of
eroded soils now flow downstream with large quantities settling out in the 40 acre
Lake Forest Lake and in Mobile Bay. Both the lake and Mobile Bay water quality are
being degraded as well as the life forms living there.
A careful examination of the topographic map on page 2-15 (Figure 2-5)
helps one to understand the watershed problems. The terrain is so steep in some
locations that some areas should be zoned to prevent any development. Such
environmentally sensitive areas could be zoned as “green space” to maintain them in
their natural condition. It would be absurd if development were to be allowed on such
steep, erosive areas when there is a serious objective to correct past abuses on similar
areas. Any such additional development could be deemed as “spinning ones wheels”
or “taking one step forward and two backwards”. For the WMP to be successful, all
concerned must recognize that intensive residential and industrial development would
be entirely reckless on some locations.
Rainfall in the area averages about 67 inches per year. The resulting storm
water flows through developed areas collecting a large variety and amount of polluted
materials including oil, gas, pesticides, animal feces, etc. As the polluted waters mix
with eroded soils the result is even more serious pollution. Concerns over water
quality impacts and aquatic habitat degradation resulting from the land use changes in
the watershed and their effects on Mobile Bay led to the decision to prepare the
WMP.
In addition to surface water impacts, there is concern that the shallow
unconfined Miocene-Pliocene aquifer beneath the watershed is considered to be
highly vulnerable to contamination. There are six public drinking water wells within
the watershed and seven additional public wells within 2,000 feet of the watershed
boundary. All of the public’s drinking is pumped from wells and careful monitoring
of these sources should be a major part of the WMP. Contaminated aquifers are very
difficult and expensive to decontaminate.
The combination of environmental problems in the Watershed has already
had an adverse effect on fish and wildlife resources and could result in human health
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problems if left unchecked. Yet, weakly regulated and insufficiently planned
development has, and continues to take place, in the watershed. All the factors
causing the headcutting of stream beds and massive stream bank failures continue
virtually unabated. On page 2-34 of the WMP it is acknowledge that despite some
improvements, “…ongoing urbanization has accelerated post construction surface
runoff (i.e., volumes, velocities, and timing). The added runoff is contributing to
channel instability and erosion problems.”
Section 2.12 describes historic and potential human population increases
in the watershed. A “conservative estimate” was made that the population within the
watershed would increase by 8,432 people and that there would be a need for 3,543
additional housing units to accommodate this population growth through 2025.
According to the WMP, the actual acreage needed to satisfy the demands for new
homes could range from a low of 590 acres if a lot size was one-quarter acre; and as
much as 2,360 acres would be required during the next 10 years if lot sizes were one
acre in size. Section 2.13.4 explains that: “By the end of the 10-year period (i.e.,
2020) addressed in the WMP, all suitable Watershed areas that are not now
developed are expected to be converted to urban uses. This will produce a condition
that will closely approximate 100% ‘build-out’ of available land.”.
Assuming that the one acre lot size is used for future homes and
subtracting the 71 acres of water areas and the 478 acres of wetlands from the
watershed land base, approximately 700 acres will remain undeveloped. Further, if
the 3,543 additional homes needed by 2025 are considered, there would be virtually
100% development of all remaining land in the watershed. Mobile Bay Audubon
Society recommends development of strong, effective regulations and strict
enforcement to assure that Watershed conditions do not deteriorate further.
The information describing population increases and intensive
development of all available land in the watershed is alarming. Figures 2-27 and 2-28
show zoned land uses for the watershed and virtually all acreage is zoned for
intensive development. The WMP describes in great detail the existing fragile nature
of the watershed. Then when one considers that most of the more geologically stable
locations have already been developed, any additional development will be on the
most unstable locations. We are very apprehensive that appropriate safeguards will
not be implemented to compensate for the complex problems that are certain to occur
under the projections for growth.
Mobile Bay Audubon Society urges planners to revisit the zoning plan.
We recommend that much of the land on steep grades should be established as “green
spaces”. First, such “green spaces” could prevent the serious erosion and excessive
storm water runoff that is certain to occur if these lands are developed. Secondly, the
quality of life for humans would be improved by “green spaces” which could be
converted into low impact natural parks. And, thirdly, we believe that natural habitats
should be protected in urban settings to benefit wildlife and to enhance human
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experiences. The “green space” discussion on page 12-3 is excellent and we
recommend using the 2,000 acres of upland forest land as a “green space” goal.
The discussion about roads in Section 2.13.1 almost evolves into a road
promotion statement. Is that one purpose for the WMP? Of course well developed and
properly maintained roads are a necessity but they are an expensive waste where they
are not needed. A prime example is described on page 2-43. The last sentence on the
page explains: “Construction of a new service road paralleling the northern side of I10 is proposed to connect the large commercial centers located on U.S. 98 and State
Road 181. Construction of the road could serve as a catalyst to facilitate further
economic development along that potential roadway.” Several items come to mind.
First, the “service road” has been eliminated by the Baldwin County Commission and
the Daphne Commission. Secondly, there are currently three parallel roads within a
mile stretch that connect U.S. 98 and State Road 181. These are U.S. 90, I-10 and
U.S. 31. A fourth road to connect the “commercial centers” is not needed and would
be a waste of taxpayer dollars. And another road is certainly not needed in a severely
burdened watershed.
On page 2-57, there is a discussion about areas zoned for business. Some
of these locations are adjacent to residential subdivisions which were developed
during the past 30 years. Citizens adjacent to the business zoned areas are highly
concerned about their communities and are attempting to maintain their quality of
life. One example is described on page 2-57. It is described that: “A large area
located immediately north of I-10 between U.S. 98 to the west and State Highway 181
to the east is also targeted for business development. However, the development of
this last area will depend on the construction of a proposed service road connecting
the two highway corridors. A recent decision to postpone construction of the service
road raises questions as to when development of the lands in this area will occur. All
zoned new business growth is expected to occur through the conversion of forest
land.”
We view the description of the “service road” on page 2-57 to be in
serious error. The road was not postponed, it was eliminated as a road project by the
Baldwin County Commission and the Daphne City Commission. Residents in the
adjacent Timber Creek subdivision are vehemently opposed to the road. Their strong
concerns should ring a bell with elected and appointed officials that quality of life is
of utmost importance.
Additional road construction in the watershed is likely the worst
development that could take place when considering stormwater runoff, stream
restoration and soil erosion. The numerous adverse consequences associated with
roads in general have been well documented. If you need more information on this
subject, we will supply it. The formerly proposed “service road” would have had
serious effects on the watershed. The excessive amounts of erosion and additional
storm water runoff into D’Olive Creek would have occurred at the most severe stream
headcut in the watershed. If there were a way to measure, the cumulative adverse
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impacts from the formerly proposed “service road” may have cancelled out most of
the beneficial effects from the positive proposals for the watershed. In addition, we
view it as foolish for citizen tax payers to pay to construct another road that would
serve no purpose except for business development.
We noted (page 2-61) that, unfortunately, “present zoning in the
watershed does not include areas specifically designated for green space
preservation or large stormwater detention/retention facilities.” This is unfortunate
indeed. The use of green spaces and stormwater detention/retention facilities are two
major tools used in many watershed plans. We trust that the DWWG will work for
needed changes for such land uses needed to improve the WMP.
The discussion about impervious cover (Section 2.13.5) is excellent. This
section explains how additional development will increase impervious cover and the
problems that will result.
Section 3.0, Watershed Conditions. This section contains an outstanding
description of the current conditions in the watershed. The section is well written and
contains sound data. Unfortunately the current conditions are a very sad story. We
learned that major streams and several tributaries in the watershed are on the
Alabama Section 303(d) list of impaired streams which indicates they are seriously
polluted. Unfortunately the watershed is already approaching the 25% level of
Impervious Cover (IC). According to the WMP, if the 25% level is reached the
streams in the watershed would be designated as “non-supporting” as defined by
hydrology, channel stability, habitat, water quality, and biological indicators. The
writer clearly points out that, “If land use controls, development criteria and design
standards are not modified and strengthened, the percent IC in the D’Olive
Watershed will increase” (page 3-5). Mobile Bay Audubon Society believes strongly
that if not done, the WMP will result in failure. There is a limit to how much
development can take place in the watershed if we are to maintain a reasonable
quality of life.
According to the WMP, stream channel instability is so great in some
streams with steep slopes that homes and infrastructure are seriously threatened (page
3-14). Further, “The cause of the gulling and rapid head-cut advancement is
attributed to increases in stormwater runoff (i.e., both discharge velocities and
volume) due to past and recent land use changes.” (page 3-15). Hopefully the
DWWG, elected and appointed officials and watershed citizens will understand this
clear message. After designing strong regulations and enforcement measures, the
next most important effort in the WMP should be to reduce stormwater runoff.
Courageous leadership will be needed at every level to improve our laws and
regulations and to demand strong, effective enforcement. Elected and appointed
officials and citizen’s support will be needed to accomplish this.
Wetlands are among our most valuable natural resources and provide
numerous free services and benefit for humans and other life forms. The draft WMP

09-2116-0071
E-20

Watershed Management Plan
D’Olive Creek, Tiawasee Creek, and Joe’s Branch Watersheds

Final
August 2010

plainly describes the degraded condition of the vast majority of wetlands in the
watershed. We urge the DWWG planners to take strong measures to protect and
improve all existing wetlands. Here again, it is pointed out that stormwater runoff in
the intensively developed watershed caused erosion and pollution to degrade and
destroy wetlands. The draft WMP clearly spells out the causes on page 3-16:
“Primary adverse impacts to all wetlands within the D’Olive Watershed are related
to sedimentation and/or hydrologic modifications that have altered stream channel
characteristics. The individual subwatersheds have been heavily developed, with
much of the development having taken place on steep slopes that serve as the upland
buffers surrounding wetlands occurring in the watershed.” Unfortunately,
development on steeps sloped continues unabated today. The “required” BMP’s to
help control the erosion are either not adequate or are not being enforced.
Section 4.0, Identification of Critical Areas and Issues does an outstanding job of
describing the “critical areas” within the watershed that have already been impacted
by stream channel degradation and excessive sedimentation and those areas that are
anticipated to be impacted in the next 10 years. The WMP also discusses critical
resource needs influencing surface runoff. The photos clearly depict the problems The
WMP (page 4-1) explains that since the 1990s regulatory controls and improved
construction practices have combined to significantly reduce sediment loads from
overland sources. However, it is admitted that stream channel instabilities and
instream erosion have intensified primarily due to increased stormwater runoff. We
believe that the real reason that sediment loads have been reduced is that the
construction in Lake Forest and Timber Creek residential areas have been completed.
Based on what we have observed in the watershed, we are not convinced that
improved regulatory controls and construction practices have had much effect.
According to the WMP (page 4-1), “…current sediment loads still significantly
exceed natural loading rates.”
The discussion concerning head-cutting and channel erosion in WMP
streams describes very serious problems. Without proper corrective action, homes
and infrastructure could be seriously damaged or destroyed. The proper corrective
action we recommend is a well planned, comprehensive approach. No single
approach, such as installation of grade control structures, will solve the serious
problems in the watershed. Our experience is that many grade control structures fail
over time. Failures are especially prevalent in steep gradient streams located in highly
erosive soils such as D’Olive Creek Watershed. Stormwater flows provide the power
to feed headcuts and controlling these flows provides the solution.
Mobile Bay Audubon Society concurs with the following statements
found in the WMP:
- “The power to feed a head-cut is derived from the volume of stream flow while the
energy is provided by the drop from the higher elevation upstream reach to the lower
elevation downstream reach.” (page 4-11)
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- “Increased stormwater runoff is the major factor contributing to stream channel
degradation in D’Olive Watershed.” (page 4-19)
- “The rate of head-cutting described above is a direct result of excessive volumes of
high velocity stormwater runoff being received by the streams throughout the
Watershed.” ((page 4-19)
- “Stormwater issues are pervasive throughout the entire D’Olive Watershed. Given
the historic development patterns that have occurred to date and the projected land
uses for the Watershed, stormwater runoff reduction measures must be considered for
the entire watershed.” (page 4-19)
- “Control of stormwater runoff is a Watershed-wide issue of critical importance that
must be addressed in a holistic fashion if the stream degradation and sediment
transport problems are to be resolved.” (page 4-19)
- “Stormwater runoff problems can be solved by: (1) reducing the overall amount of
Impervious Cover within the Watershed; and (2) implementing retrofits that promote
retention/infiltration of rainfall where it falls in lieu of the current practice of short
term detention. Impervious Cover is the single most critical parameter that must be
controlled within the Watershed to have a measurable impact in reducing stormwater
runoff.” (page 4-19)
- Storm runoff management options: “The measures in this group target the root
cause of the increased stormwater runoff problem which will contribute to the long
term success of the restoration efforts outlined in the WMP.” (page 6-1)
“The runoff volumes and velocities that exceed natural levels by a considerable
margin are at the root cause of the on-going head-cutting and channel erosion
problems affecting the Watershed.” (page 6-23)
Based on the several direct quotes listed above, it seems crystal clear that
stormwater runoff is the major problem in the watershed. This runoff causes the
erosion of upland soils and the headcutting and bank failures in streams. And it
transports polluted materials from uplands into wetlands, streams and eventually into
Mobile Bay. The erosion, headcutting and bank failures are all symptoms of storm
water runoff. Because all of this is factual, it appears logical to us that the initial
efforts should be to develop and implement a plan to reduce and manage stormwater
runoff. If various stream restoration (head cut projects) and Lake Forest Lake projects
are done first, there is risk that these projects may be overwhelmed and destroyed by
unchecked stormwater runoff. The following statement on page 6-101 of the WMP
registers our sentiments: “It would not make sense to invest significant resources in
an attempt to restore/stabilize the streams without also implementing measures that
are aimed at restoring a hydrologic regime that allows stable stream conditions to
be maintained in the future.”
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It appears that the DWWG fully understands the relationship of
stormwater runoff and stream restoration. On page 6.2 it is explained that, “Although
opportunities still exist for stream restoration, if Watershed development is allowed to
progress without pursuing more effective stormwater runoff management, the scope
of the opportunities will diminish over time.” While reading the WMP, we get the
impression that some members of the DWWG have a desire to focus on stream
restoration/headcuts as the first priority. We have some concerns about this approach
and believe more careful analysis may be needed. Have some formerly heavily
degraded channels become stabilized over time? Should stormwater runoff projects
upstream of these areas be first priority? Should the DWWG focus first on protecting
areas with no problems to prevent these from escalating into trouble areas (strong
regulations/enforcement)?
Mobile Bay Audubon Society supports the WMP goals listed in Section
5.1. They are worthy goals and should be completely understood by those responsible
for carrying out the WMP.
Mobile Bay Audubon Society does not support the decision in Section
5.6 that management measures will be developed to the “conceptual level only” (page
5-6). Section 6 Management Measures describes a number of management measures
that may possibly be used to help solve the problems in the watershed. While we
agree that these measures may help solve the problems, nothing in the WMP explains
(1) specifically where these management measures may be applied; (2) how many of
each specific measure would be applied; (3) how the various measures will be
coordinated; and (4) the degree of effectiveness of the measures. As we understand
the conceptual approach, it is little more than “a wish list”. While we do have
confidence that some worthwhile actions would be taken, there are no assurances
contained in the WMP. A number of individual projects developed around the
Watershed in an uncoordinated manner may result in only minimal usefulness.
We are in complete agreement with the following statements found on
pages 6.2 and 6-23: “A programmatic approach for prioritizing, funding, planning,
design, construction, and maintenance of stream restoration/stabilization measures is
needed. Such a program should be developed in concert with overall Watershed
restoration planning, including riparian (stream corridor) management and
Watershed runoff reduction (6-2)”. Concerning the restoration of watershed
hydrology the WMP explains that : “In fact, it would be desirable and more effective
to develop a holistic management approach for the entire Watershed that
incorporates as many of these measures as possible” (6-23). We agree.
The subject of “grade control structures” is discussed on pages 6-3
through 6-10. Those who wrote about this subject appear to be very knowledgeable.
Grade control structures will be a necessary component of the overall Watershed
project but, importantly, the sighting, design, determining the anticipated drop at the
structures, spacing and other factors must all be determined by competent, trained
professionals. Grade control structures can be very expensive and they can easily be
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destroyed is not designed, sited and installed properly. The WMP estimated costs for
the stream restoration/stabilization, including grade control structures, on 20,000
linear feet of stream reaches ranged from $8 million to $14 million. Mobile Bay
Audubon strongly agrees with the statement on page 6-7 as follows: “To meet the
stream restoration goals of the community, stream restoration/stabilization should be
performed as part of broader, comprehensive planning that includes other stream
corridors and upland watershed management practices. A systematic approach to
stream restoration is preferable to selecting projects based on targets of opportunity
or in response to ‘emergency’ situations.”
Mobile Bay Audubon Society agrees that the restoration of Lake Forest
Lake (Section 6.2.2) is an essential component of the overall WMP. It is the key to
trapping heavy sediment and stopping much of it from flowing into Mobile Bay. This
section is well written and describes essential needs for additional data and
investigations of lake conditions prior to making a conceptual project design to
restore the lake (pages 6-12 and 6-15). The total preliminary cost range for lake
restoration is $3.85 million to $7.4 million (excluding maintenance) (pages 6-18). We
believe that it is crucial to first solve the stromwater runoff, erosion and stream
restoration elements of the WMP prior to lake restoration. Upstream construction
efforts will, for a time, increase migration of eroded soils to downstream areas. No
one should want a restored lake to have to capture heavy loads of sediments soon
after restoration.
We wholeheartedly support efforts to restore the four wetland areas in the
Watershed (Section 6.2.3). Even though the restoration efforts will be difficult and
costly, the benefits of healthy wetlands will pay high dividends over time. So much of
the fish and wildlife wetland habitat in the area has been destroyed that special efforts
are needed. Likewise the water quality restoration and water storage capacities of
wetlands will be partially restored. We noted that the cost estimates for total
restoration of the four wetland areas ranged from $715,000 to $1,312,400. Yet, we
agree with the statement on page 6-19 as follows: “However if upstream sources of
sediment are not controlled, the actions detailed below will have little longterm
benefit to the overall health and stability of wetlands within the Watershed.” Here
again, we believe it is essential to control the runoff, erosion and sediment before
attempting restoration of wetlands located in downstream areas.
Section 6.3, Restore Watershed Hydrology, causes us a great deal of
concern. The section contains many interesting ideas and methods described under
“Stormwater Retrofits” and “Smart Growth Concepts…”. Without question all the
concepts discussed could aid in restoring the watershed hydrology if implemented on
a large scale throughout the watershed. The general rule of “capturing rainfall close to
where it falls to earth” is certainly the ideal approach. Regrettably, we reiterate, there
is not a single specific project or project design in this section of the WMP. Nothing
explains specifically where, or if, any individual project or projects may be installed.
The good concepts described are little more than a wish list. We urge the DWWG to
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go back to the drawing board and develop specific plans that describe what will be
done and where it will be done and what effect it will have.
Section 6.5, Strengthen Regulatory Controls is a most important part of
the WMP. The absence of adequate, strong laws and regulations and the lack of
tough enforcement is what has allowed the mess we are in today. Developers and
planners have known for many years about the problems with stromwater runoff on
steep terrain with erosive soils. They did nothing about it because they were not
forced to. Now it is up to citizen taxpayers to correct the irresponsibility and
negligence of past developments.
The WMP explains that (page 6-93): “Effective pursuit of ‘smart growth’
development utilizing GI/LID to reduce stormwater runoff begins out of necessity
with a strong regulatory foundation to guide land use planning, design, construction,
and post-construction management of stromwater runoff”. And we add
emphatically that strong, effective enforcement of regulations is essential. If
elected and appointed officials are not willing to adopt strong regulations and
mandate tough enforcement, then the WMP will be a waste of time. It appears that
Watershed planners have made an excellent start in improving draft regulations as
described in this section.
Section 6.6, Estimate of Sediment Load Reductions is difficult to
comprehend. The last sentence on page 6-101 explains: “Overall, the implementation
of the D’Olive WMP in a comprehensive, integrated manner can be expected to
achieve sediment load reductions in the range of 40 to 60% compared to those
reported by the GSA studies.” We would like to know how these percentages were
determined because there are no specific plan details in the WMP? Again, nothing in
the WMP explains specifically where, or if, any individual project or projects may be
installed.
Section 7.0, Cost Estimates once again describes the speculative nature of
the WMP. The various management measures are again summarized and it is
explained that: “Some of the measures discussed can be implemented by individual
property owners; neighborhoods and property owner associations; future developers;
or governmental institutions having jurisdictional responsibility within the
watershed.” (page 7-1). Regrettably, we do not have confidence that many of the
watershed needs will be accomplished by simply hoping that some individual
property owners or neighborhood groups will implement the management measures.
Our experience with watershed projects is that some government entity must be
responsible for carrying out a well designed plan. The government controlled entity
may perform some of the projects and may contract with individual landowners or
communities to do other projects. But there needs to be a detailed plan and funds to
pay for all the work.
The WMP (page 7-1) explains that: “Preparation of detailed cost
estimates were not possible due to the conceptual level of planning that guided
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4development of this WMP.” However, the cost “…will be substantial and are
anticipated to range between $22 and $44 million.” Due to the conceptual nature of
the WMP, we have no way to visualize the cost involved.
Mobile Bay Audubon agrees with several of the items in Section 8,
Implementation Strategies, and has problems with some. We strongly agree that a
Watershed Restoration Task Force should be established. The Task Force leader
should be a salaried employee. To be effective this Task Force should have broad,
effective powers to set priorities without regard to city or county boundaries. They
must have the firm support of elected and appointed officials. The Task Force should
then be responsible for establishing priorities, final designs of projects and
contracting to accomplish the task. Their priorities may differ from those listed in
Section 8.2.1. Their first priority should be to develop strong regulations and
enforcement mechanisms concerning issues currently adversely affecting the
watershed and for all future development. Next the Task Force should determine
funding to carry out all functions of the WMP. And, importantly, we believe that the
Task Force should establish the priorities without political interference.
Mobile Bay Audubon Society explained on the first page of this letter that
we will strongly support a forthright, effective WMP that will not only describe the
watershed setting and problems, but include much improved specific guidance and
detailed plans to solve the serious problems in the watershed. The current draft of the
WMP is deficient in our view because it is simply a conceptual plan with no specific.
We urge that a revised draft be prepared that describes specifically what will be done
and where specific projects will be constructed.
Section 9.0 Financing Alternatives, describes a number of WMP funding
options. At this stage, we have no preference for funding options. We are
apprehensive that the public may not support funding until they know for certain what
they are supporting.
Community Outreach and Public Education, Section 10, is an essential
part of the WMP effort. We believe a revised plan, as we have recommended, will
greatly aid in public education and support.
Monitoring as discussed in Section 11 is a very important of the WMP. It
is necessary to determine what elements are successful and which are not. It is also
important to be able to keep the community informed.
The numerous recommendations in Section 12 are mostly a repeat of what
has already been covered in the plan. However several items are especially
important. It appears that some believe there may be full development in the
Watershed – … “an approximate 100% ‘build-out’ condition by 2020” (page 12-1).
Hopefully this does not mean that every acre will be developed. If so, there will be
much irresponsible development. Except for existing agricultural lands most of the
suitable land has been developed for residential and business uses. There are many
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undeveloped acres that are too steep and erosive for intelligent development. Such
areas should be established as “green space”. A good discussion of the “green space”
concept is on page 12-3. If such fragile undeveloped areas are developed, they should
be compelled by strict regulations to retain stormwater runoff that occurs in the
maximum 48 hour rainfall event. While this may appear tough on developers, the
WMP is dealing with some unusually tough stormwater runoff problems. In addition,
taxpayers are being asked to pay for problems caused by developers in past years.
Appendices A, B, C and D were exceptionally well prepared and provide
excellent information for all concerned.
We appreciate the opportunity to provide our views and recommendations.
Sincerely,
Chester A. McConnell
cc: Mobile Bay National Estuary Program
U.S. Environmental Protection Agency
Alabama Department of Environmental Management
Baldwin County Commission
Mayor, City of Daphne
Mayor, City of Spanish Fort
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Maryland's

CoastSmart
Communities
Scorecard

A community self-assessment tool

This tool has been prepared by the Chesapeake & Coastal
Service to provide Maryland’s coastal communities with a
practical method to assess their preparedness for the impacts
of coastal hazards and increased future impacts due to a
changing climate.

Coastal hazards in Maryland

Extending over 3,000 miles along the diverse landscapes of the Chesapeake Bay, the
Coastal Bays, and the Atlantic Ocean, Maryland’s shoreline is highly susceptible to coastal
hazards. In Maryland, these hazards are both episodic and chronic in nature, resulting from
weather events (hurricanes, nor’easters, floods, and storm surge) and long-term processes
(sea-level rise, land subsidence, and erosion). Almost 70% of Maryland’s shoreline
experiences chronic erosion and up to 60% of some counties lie within the 100-year
floodplain. The damages and impacts resulting from coastal hazards present a substantial
threat to communities, infrastructure, and natural resources throughout Maryland and will
only be exacerbated by climate change.
The effects of sea-level rise and the risks associated with coastal hazards are often observed
at the local level, and therefore require local action. Through programs such as CoastSmart
Communities, the State of Maryland is helping build the capacity to develop plans within
communities that not only reduce future threats to our communities’ safety, health, and
welfare, but are typically more effective and less costly than responding reactively to
coastal hazard impacts as they happen.

How vulnerable is your community to coastal hazards?

Vulnerability refers to how susceptible a natural or human system is to coastal hazards,
such as shoreline change, sea-level rise, flooding, and storm surge. Vulnerability is a
function of a system’s sensitivity and its capacity to adapt to impacts and changes.
Systems that are sensitive to coastal hazards are easily affected or have a disproportionately
large area affected by a small change. Adaptation consists of actions taken to reduce the
vulnerability of natural and human systems to the effects of climate change in the coastal
zone.

Why a Scorecard?

With varying technical capacity and the demands placed on local planning staff, providing
resources to identify and implement adaptation strategies is essential. Our goal is to help
local governments determine how well they are currently positioned to plan for coastal
hazard impacts through a simple, practical self-assessment. The Scorecard also provides a
mechanism for planners, natural resource managers, emergency management professionals
and other local officials to identify specific, realistic ways that they can prepare for these
impacts by integrating coastal hazards into existing planning, management, and regulatory
programs. Because each Maryland community is unique, the Scorecard is intended to
identify areas that need improvement, not serve as a basis for ranking or comparing
among communities.

How to use the Scorecard

The scorecard is organized into five major sections: 1) Risk and Vulnerability Assessment,
2) People and Property, 3) Infrastructure and Critical Facilities, 4) Natural Resources, and
5) Societal and Economic Impacts. Go through each section and answer the questions
to the best of your ability. After each section, total up your ‘yes’ responses and check the
CoastSmart ratings to see how well existing planning efforts are addressing current and
future weather and climate hazards To help determine your responses, each section has a
“Where to Start” box with a list of relevant planning documents, resources, and other tools
to help assess your preparedness.
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What your scores can tell you

When assessing your community, it is important to look at the individual section scores to
see which areas need the most improvement and where you are doing the best things. As a
general guide, we’ve included a three-tiered scoring system for each section:
• CoastSmart: Scores in this rating indicate that your community is positioned
to be ready, adaptive, and resilient to coastal hazards and climate change. There
is, however, always room for improvement. Examine the recommendations and
helpful resources provided at the end of each section to see where you may be able
to do more work to make your community even more resilient.
• On The Right Track: To continue moving in the CoastSmart direction, look at
your lower section scores. Study your results to identify strategies that have been
successful and determine how they can be adapted to generate more “yes” answers
and make your community better prepared to face coastal hazards and climate
change.
• Getting Started: While you may only be in the beginning steps of making your
community CoastSmart, it is important to analyze your results carefully. Focus on
identifying some key actions that you can feasibly take to protect your community
in the short term, while continuing to work on long-term planning and positive
changes that will reduce vulnerability, minimize the cost of implementation, and
make your community CoastSmart.
After determining your individual section scores, try to identify any strategies that have
allowed your community to be more prepared in your higher scoring sections and think
about how these strategies could be adapted and applied to sections with lower scores to
move your community closer to CoastSmart.

What next? Where to go for help

For any “no” answers you provided, explore the resources listed at the end of the section
for additional information and ideas. The tools, publications, and trainings described
here can help your community continue moving toward being CoastSmart. Also, look
at the Other Resources section at the end of the Scorecard for a list of services that the
Chesapeake & Coastal Service can provide.

kate skaggs

If you had a lot of Getting Started or On the Right Track section scores, you may want to
consult with the Chesapeake & Coastal Service (410-260-8743) to discuss financial and
technical assistance that might be available from various state and federal agencies to help
your community become CoastSmart.

Connection with
FEMA's Community
Rating System (CRS)
The National Flood
Insurance Program's (NFIP)
Community Rating System
(CRS) is a voluntary incentive
program that recognizes
and encourages community
floodplain management
activities that exceed the
minimum NFIP requirements.
Participating communities
receive points based on 19
creditable activities, organized
under four categories:
Public Information, Flood
Preparedness, Mapping
and Regulations, and Flood
Damage Reduction. Flood
insurance premium rates
are discounted to reflect the
reduced flood risk resulting
from the community actions
meeting the goals of the CRS.
The Chesapeake & Coastal
Service has developed the
CoastSmart Communities
Scorecard with CRS in
mind - making connections
between the elements of the
Scorecard and creditable
CRS activities.
The "CRS Points" boxes in
each section offer a few
samples of the creditable
activities and point values
that correspond with our
Scorecard elements. The
activity number and title
correspond directly to
those found in the 2013
CRS Coordinator's Manual.
crsresources.org/manual
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Assessing Risk and Vulnerability

A risk and vulnerability assessment helps to identify people, property and resources that
are at risk of injury, damage or loss from coastal hazards. This information serves as the
foundation to help communities develop strategic plans and determine and prioritize the
adaptation strategies that can make a community more resilient to coastal hazards in the long
run. Therefore, assessing your risk and vulnerability is a crucial first step towards becoming
CoastSmart.

Where to start

An excerpt from an example
Flood Insurance Rate Map for
Anne Arundel County.
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Consult the following resources, if available,
to help complete this section:
• Map of your community
• Hurricane evacuation studies
• Digital flood insurance rate maps
• SLOSH model outputs (storm surge)
• FEMA HAZUS‒MH tool
• Sea-level rise inundation maps
• Maryland Coastal Atlas Shorelines
Tool
• Census data
• National Register of Historical Places
• Photos, news articles, or other data

Assessing Risk and Vulnerability
1.
•
•
•
•
2.

Has your community considered the following?
Coastal erosion and/or shoreline change
Sea-level rise
Coastal flooding
Storm surge
Has the past extent of the following coastal hazards been identified and
mapped based on historical information, existing plans and reports, or
scientific and local knowledge?
Coastal erosion and/or shoreline change
Sea-level rise
Coastal flooding
Storm surge
Do any plans describe the damage and cost of previous storms, floods, or
erosion?

Yes

No

x
❒
x
❒
x
❒
x
❒

❒
❒
❒
❒

x
❒
x
❒
x
❒
x
❒

❒
❒
❒
❒

x
❒

❒

4. Does the community track repetitive loss properties within the National
Flood Insurance Program (NFIP)?

x
❒

❒

5. Have historic rates of local sea-level rise been defined through tide-gauges
or research?

x
❒

❒

•
•
•
•
3.

6.

Does the community have staff trained in mapping or monitoring the following?
Coastal erosion and/or shoreline change
Sea-level rise
Coastal flooding
Storm surge
Are maps or spatial data used to define the future extent of the following
coastal hazards?
Coastal erosion and/or shoreline change
Sea-level rise
Coastal flooding
Storm surge
Do any plans estimate future financial losses that may result from sealevel rise?

❒
❒
❒
❒

x
❒
x
❒
x
❒
x
❒

x
❒
x
❒
x
❒
x
❒

❒
❒
❒
❒

❒

x
❒

9. Have the values of properties at risk from sea-level rise been evaluated?

❒

x
❒

10. Has the community assessed the vulnerability of the following to coastal
hazards through mapping or GIS?
• Critical facilities (hospitals, fire stations, etc.)
• At-Risk Populations (elderly, low-income, disabled)
• Buildings (number and type of structures)
• Infrastructure (roads, schools, hospitals, public works, etc.)
• Natural resources (Critical Areas, unique ecosystems and habitats, etc.)
• Historical resources (historic districts, properties, landmarks)
• Cultural resources (libraries, museums, archeological)
• Economic resources (business districts, factories, tourism areas)
11. Does the community have staff trained in the use of FEMA’s HAZUS‒MH?

x
❒
❒
x
❒
x
❒
x
❒
x
❒
x
❒
x
❒
x
❒

❒
x
❒
❒
❒
❒
❒
❒
❒
❒

12. Have risk and vulnerability assessments been shared with these people and
agencies?
• Planning staff
• Public Works officials
• Transportation planners
• Emergency Management
• Elected officials
• General public

x
❒
x
❒
x
❒
x
❒
x
❒
x
❒

❒
❒
❒
❒
❒
❒

Total number of yes and no answers

29

•
•
•
•
7.
•
•
•
•
8.

Community Rating
System (CRS) points
► Activity 410 - Floodplain
Mapping The objective of

this activity is to improve
the quality of the mapping
that is used to identify
and regulate floodplain
development (e.g. Higher
study standards (HSS), using
future-conditions hydrology,
including sea level rise),

160 points.

► Activity 510 - Floodplain
Management Planning

The objective of this activity
is to credit the production
of an overall strategy of
programs, projects, and
measures that will reduce the
adverse impact of the hazard
on the community and help
meet other community
needs (e.g. Repetitive loss
area analysis (RLAA)), 140

points

assessing risk
and vulnerability

CoastSmart rating:
29 of 36
______
Number of Yes answers:
CoastSmart.......................... >25
On The Right Track.......12–25
Getting Started................. <12
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Recommendations & resources

Identifying at-risk and vulnerable properties is key to
helping communities become more resilient to coastal
hazards.

As much as possible, communities should take advantage of
available resources and data to asses their risk and vulnerability.
Often, this includes compiling a catalog of spatial data, available
either at the local level or from State agencies, which then gets
overlaid with hazard layers to determine vulnerable areas. A
thorough inventory could include:
• Emergency response facilities and shelters.
• The locations of repetitive loss structures.
• Mapped geographic areas at risk to coastal erosion, storm
surge, coastal flooding, and sea-level rise.
• The age, condition, and base flood elevations of public
facilities and infrastructure such as fire departments, police
and sheriff departments, communication facilities, electric
utilities, and sewage and water treatment plants.
• The age, condition, and base floor elevations of private
structures.
• The location and condition of residential wells and septic
tanks.
• Major transportation facilities including airports, marinas,
ports, bridges, traffic control facilities, mass transit facilities,
evacuation routes, and maintenance facilities.
• Locations of residents in hazard-prone areas who may be
vulnerable because of age, income, or disability.
• Facilities such as schools, churches, nursing/convalescent
homes, correctional facilities, and mobile home parks.
• Facilities for hazardous materials storage and disposal, fuel
storage, active and inactive landfills, and animal feeding and
agricultural operations.
• Health-related facilities such as hospitals, clinics, emergency
medical services, and Red Cross.
• The location and condition of historic districts and
structures.
• Cultural and archaeological resources.

Other helpful resources
► CoastSmart Communities Resource Center
The Maryland Chesapeake & Coastal Service has compiled
various resources for communities. Here you will find examples
of vulnerability assessments that have been completed in
Maryland; the Coastal Atlas, and various other publications.
dnr.maryland.gov/coastsmart/
► Coastal Atlas
The Coastal Atlas is an interactive mapping application
with data including shoreline change, erosion rates, erosion
projections, sea-level rise vulnerability based on topographic
elevation (LiDAR) and storm surge from the Corps of Engineers
Hurricane Evacuation Studies. The Shorelines mapping
application allows state and local decision-makers to visually
analyze and explore data for coastal and ocean planning
activities.
dnr.maryland.gov/ccs/coastalatlas/shorelines.asp
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► Federal Emergency Management Agency (fema) resources
Among the various resources that are provided by FEMA, their second volume of
How-to Guides, entitled Understanding Your Risks: Identifying Hazards and Estimating
Losses, provides a series of worksheets to help communities identify what information
is needed and how to use it in the analysis of natural hazards such as flooding and
coastal storms. fema.gov/media-library/assets/documents/4241
Also developed by FEMA, Digital Flood Insurance Rate Maps (DFIRMs) depict the likely
extent of coastal flooding associated with storms that have a 1% and 0.2% chance of
occurring within any given year. Maps are accessible from either the FEMA website at
msc.fema.gov or the Maryland DFIRM Outreach Program website at mdfloodmaps.com
► National Oceanic Atmospheric Administration’s (noaa) Roadmap for Adapting
to Coastal Risk The Roadmap for Adapting to Coastal Risk provides a participatory
approach for assessing a community’s vulnerability to hazards and for incorporating
relevant data and information about hazards and climate into ongoing local planning
and decision-making. csc.noaa.gov/digitalcoast/training/roadmap
To learn how the Roadmap Approach may be applied to coastal inundation, visit
the Inundation Toolkit for resources dedicated to coastal flooding and storm surge.
csc.noaa.gov/digitalcoast/inundation/understand/
► HAZUS‒MH
HAZUS‒MH combines science, engineering, and mathematical modeling with GIS
technology to estimate losses of life and property—and shows those losses on a map.
This public domain software product, developed by the National Institute of Building
Sciences for FEMA, estimates impacts to the physical, social, and economic vitality of a
community from earthquakes, hurricane winds, and floods.
fema.gov/hazus/index.shtm
Maryland Western Shore Hurricane Evacuation Study
Storm surge map, Baltimore City, MD
Areas of possible flooding
Category 1 hurricanes
Category 2 hurricanes
Category 3 hurricanes
Category 4 hurricanes
Potential freshwater flooding
FEMA Flood Insurance Rate maps
100-year flood
500-year flood
SLOSH Model storm surge (feet):
CAT 1/CAT 2/CAT 3/CAT 4

Based on the Sea, Lake, and
Overland Surges from Hurricanes
(SLOSH) model, hurricane evacuation
studies show the potential impact
of storms on populated areas
and can help identify areas where
precautionary measures can be
taken to reduce the risks an area
faces. It is important to work with
people in vulnerable areas to identify
potential coastal hazards and
determine adaptation plans that
can minimize or avoid many of
the negative effects associated with
climate change and severe weather.

Butchers Hill
Little Italy

Fells Point

Highlandtown

Canton
Locust
Point

Mount
Winans
Westport

5.8/10.1/13.9/18.3
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People & Property: Land-Use Planning

Land-use planning is one of the most effective ways to reduce coastal hazard vulnerability
and to build resilience within a community. How and where we decide to develop
translates into who and what is, or will become, vulnerable to coastal hazards. Local
decisions about allowable uses, and the support of public services and infrastructure for
those uses, can have major impacts on a community’s exposure. Where development
has already occurred, local governments can take steps to reduce existing and future
vulnerability by altering current land uses.

Where to start

wanda cole

Consult the following resources, if available,
to help complete this section:
• Comprehensive Plan
• Water and Sewer Plan
• Floodplain Management Ordinance
• Subdivision regulations
• Records of high water marks for past
floods

Parts of Dorchester County flood
regularly during high tides.

Community Rating
System (CRS) points
► Activity 430 - Higher
Regulatory Standard

The objective of this activity
is to credit regulations
to protect existing and
future development
and natural floodplain
functions that exceed the
minimum criteria of the
National FloodInsurance
Program (NFIP) (e.g.
development limitations
(DL), 1,330 points, Coastal
A Zones (CAZ), 650 points,
protection of critical facilities
(PCF), 80 points, Freeboard
(FRB), 500 points).
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people & property:
land use planning

CoastSmart rating:
______
14 of 28
Number of Yes answers:
CoastSmart.......................... >20
On The Right Track.......10–20
Getting Started................. <10

Land-Use Planning

Yes

No

1. Does your community participate in the FEMA Community Rating System?

x
❒

❒

2. Does your community’s comprehensive plan have a coastal hazard planning element or does the land use plan
make recommendations to reduce coastal hazard vulnerability through planning?
• If yes, does the comprehensive plan discourage development in vulnerable areas or identify specific land use tools that will be
used to respond to coastal hazard threats?
3. Are frequently flooded areas zoned or planned for open space or recreation and targeted for conservation
easements and acquisitions?

x
❒

❒

❒

x
❒

❒

x
❒

4. Does the comprehensive plan recommend subdivision regulations that limit development within areas vulnerable
to coastal hazards?

x
❒

❒

5. Does the comprehensive plan recommend subdivision regulations that limit development within the floodplain?

x
❒
❒
❒

❒
x
❒
x
❒

8. Does the Water Resources Element of the comprehensive plan consider the impacts of climate change on drinking
water availability?

❒

x
❒

9. Does the community have an adopted floodplain management plan?

x
❒

❒

10.
•
•
•
11.

❒
❒
❒

x
❒
x
❒
x
❒

❒

x
❒

12. Does the community have a certified floodplain manager (CFM®) on staff?

x
❒

❒

13. Does your community have a floodplain manager or planner who participates in one of more of the following
organizations?
• Association of State Floodplain Managers (ASFPM) or Maryland Association of Floodplain and Stormwater Managers
(MAFSM)?
• American Planning Association (APA) or Maryland APA chapter?
• American Society of Civil Engineers (ASCE) or state or local section of ASCE?
• American Public Works Association?
14. Does the community have technical or computer mapping capabilities?

x
❒

❒

x
❒
❒
❒
❒
❒

❒
❒
x
❒
x
❒
x
❒

18. Does the community have a timeline or strategic plan for the relocation, abandonment or protection of buildings
in areas at risk to coastal flooding or other coastal hazards?

❒

x
❒

19. Does the community require the elevation of residential, nonresidential, and public buildings or infrastructure to
be above base flood elevations, also known as freeboard, within the 100-year floodplain?

x
❒

❒

20. Does your community require flood-proofing of residential, nonresidential, and public buildings or infrastructure
within the 100-year floodplain?

x
❒

❒

21. Does your community restrict rebuilding of structures destroyed by coastal hazards?
• If rebuilding is allowed, is it required to be more resilient to coastal hazard impacts (e.g., elevated, smaller footprint, or set
back from the coast)?
22. Does your community use an early flood warning system?
• Do local communities have citizen action groups that alert at-risk property owners during an event; educate residents about
evacuation routes and help residents get out during an event?

x
❒

❒

x
❒

❒

x
❒

❒

x
❒

❒

Total number of yes and no answers

14

6. Does the comprehensive plan promote infill outside vulnerable areas?
7. Does the Sensitive Areas Element of the comprehensive plan consider coastal hazards in its policy recommendations?

Are planning horizons extended to incorporate potential long-term coastal hazards such as:
Sea-level rise?
Coastal erosion?
Increased storm activity and severity?
Does the water and sewer plan include recommendations for relocation, abandonment or protection of
infrastructure at risk to coastal flooding or other coastal hazards?

15. Has the community adopted the 2010 Maryland Building Performance Standards (MBPS)?
16. Has the community conducted a build-out analysis using existing zoning?
• Has the community evaluated the build-out analysis for vulnerability to coastal hazards?
17. Does the community require disclosure statements for vulnerable coastal properties?
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Recommendations & resources

amy mcgovern/forsaken fotos

In Maryland, growth and development are outlined in the Local
Government Comprehensive Plan, a document officially adopted by
the local governing body and reviewed every six years for possible
update. The comprehensive plan establishes goals and objectives
that serve to tell the world how the community wants to function
and look in the future. The plan has legal significance in that zoning,
the provision of water and sewer resources, and other local land-use
actions must be consistent with the overall comprehensive plan. For
this reason, incorporating coastal hazards into local comprehensive
plans is recommended and longer planning horizons that incorporate
climate change should be considered.

Annapolis City Dock under water during a king tide.
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Ways in which a community can incorporate coastal hazards into
comprehensive planning include:
• Add resilience to coastal hazards in the goals and objectives
section of the comprehensive plan.
• Incorporate coastal hazard data and analyses into the existing
elements of a comprehensive plan, or incorporate them into a
new element such as a coastal management element or a sealevel rise planning element.
• Educate and inform community leaders and the public of the
community’s vulnerability to coastal hazards.
• Integrate hazard mitigation policies into the comprehensive
plan.
• Include maps of coastal hazards in the land use plan element
and plan for and zone vulnerable areas for open space
conservation or limited development.
• Incorporate a post-disaster rebuilding policy into the
comprehensive plan to limit rebuilding in high-hazard areas.
The comprehensive plan could also include policies and
recommendations for regulatory or management tools to reduce
a community’s vulnerability. Examples of specific land use tools to
consider:
• Building code standards can be adopted that are more
stringent than the minimum required.
• Zoning regulations can reduce or restrict development in
vulnerable areas.
• Overlay districts can establish hazardous area overlay zones
within which land use types and/or intensities can be
regulated through zoning, purchase-and-sellback or leaseback
strategies, and managed through capital facilities expenditure
policies to avoid subsidizing development in hazardous areas.
• Subdivision Regulations can require cluster development
to avoid hazards through subdivision and planned unit
development regulations and/or encouraged through
incentive zoning.
• Setbacks and buffers can require development to be out of
hazard zones to reduce vulnerability.
• Development can be reduced through purchase or transfer of
development rights.
• Land acquisition and easements can reduce the amount
of development in hazardous areas through fee-simple

acquisition, purchase of development rights and easement, or
transfer of development rights.
• Site design regulations and performance standards can be
used to minimize a structure’s vulnerability as well as avoid
off-site flooding and the generation of landscape debris.
• Capital expenditure policies that prioritize funding for
projects that incorporate coastal hazards.

Other helpful resources
► Maryland Comprehensive Plans online
The Maryland Department of Planning created a website to help
the citizens of Maryland better understand the comprehensive
planning process. Information on comprehensive plan
requirements, procedural requirements for getting the plan
adopted, and resources for citizen participation is available on the
following website:
www.mdp.state.md.us/OurWork/CompPlans/Welcome.shtml.
► Adaptation Clearinghouse
The Georgetown Climate Center has put together a website
compiling resources to help communities adapt to a changing
climate. One of these, the Adaptation Tool Kit, is a publication
evaluating 18 different land-use tools and explains how local
governments can utilize them to avoid or lessen the impacts
of sea-level rise. Additionally, it provides a framework by which
decision makers can begin to compare their options and decide
which tools to consider given their particular local needs.
Additionally, the Georgetown Climate Center has been developing
model sea-level rise overlay zone language, which could be used to
designate areas with a high risk and call for additional regulatory
requirements to protect areas that serve as important flooding
buffers, or to designate areas appropriate for protection or retreat
strategies.
georgetownclimate.org/adaptation/clearinghouse
► EPA Rolling Easements primer
Recently published by the EPA, this primer examines rolling
easements, a collection of approaches that allow beaches and
wetlands to migrate inland as sea levels rise in cases where
traditional protective measures, such as the construction of
dikes, seawalls, and other structures, may prove economically or
environmentally unsustainable.
epa.gov/cre/downloads/rollingeasementsprimer.pdf
► Maryland State Model Floodplain Ordinance
The State Model Floodplain Management Ordinance, developed
through a coordinated effort with local communities, integrates
NFIP and the State permit requirements. After the devastation
of Hurricane Isabel in 2003, additional provisions to enhance
floodplain management have been recommended such as coastal
communities must implement a minimum two-foot freeboard
(additional elevation requirement), all new and replaced HVAC
units must be elevated, and all fuel storage tanks must be
anchored or elevated.
mdfloodmaps.com/pdfs/MD_FPM_Model_Ordinance.pdf

The 100-year floodplain, the shaded sections in this Flood
Insurance Rate Map, often has additional zoning regulations
that limit how and where development can be located.
These types of regulations could be used as a model for
creating additional sea-level rise regulations to protect
coastal development.
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People & Property: All-Hazard Mitigation Planning

All-hazard mitigation planning is a process by which actions are taken to reduce or
eliminate long-term risk to life and property from future hazard events. All-Hazard
Mitigation Plans provide a platform for a comprehensive evaluation of the hazards a
community faces, an integrated view of all the local government policies and programs
that can be created to reduce those risks, and a planning process through which local
officials can collaborate to identify and prioritize the most important initiatives that the
community can take to reduce the risks they face.

Where to start

Consult the following resources, if available,
to help complete this section:
• Local All-Hazard Mitigation Plan
• FEMA Community Rating System,
in particular, Activity 510

All-Hazard Mitigation Planning

Yes

No

1. Does your community have a current FEMA-approved All-Hazard Mitigation Plan?

x
❒

❒

2. Does the All-Hazard Mitigation Plan describe past mitigation efforts (i.e., shoreline stabilization, land acquisition,
etc.), along with their costs and effectiveness?

x
❒

❒

3. Does the hazard mitigation plan provide a general explanation of the environmental, social, and economic
consequences of failing to address coastal hazards?
4. Has the community ever acquired repetitive loss structures?
• Does the community currently work to acquire them?

x
❒

❒

x
❒
❒
x
❒

❒
x
❒
❒

❒
❒
x
❒
x
❒

x
❒
x
❒
❒
❒

x
❒

❒

8. Does the plan identify the federally required update frequency (five years)?

x
❒

❒

Total number of yes and no answers

9

5. Does the plan include maps that indicate local coastal hazard risks?
6.
•
•
•
•
7.

Does the plan identify strategies to manage the following coastal hazards as potential threats?
Coastal erosion and/or shoreline change?
Sea-level rise?
Coastal flooding?
Storm surge?
Does the plan identify opportunities to incorporate hazard mitigation into existing planning mechanisms (e.g.,
land use planning, capital investments, shoreline restoration projects)?

Community Rating
System (CRS) points
► Activity 520 - Acquisition
and Relocation The
objective of this activity is
to encourage communities
to acquire, relocate, or
otherwise clear existing
buildings out of the flood
hazard area (e.g. acquisition
and relocation of buildings;
Buildings on the repetitive
loss list (bRL), Severe
Repetitive Loss properties
(bSRL), For all elements =

2,250 points
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people & property:
all-hazard mitigation planning

CoastSmart rating:
9
______
of 12
Number of Yes answers:
CoastSmart............................>8
On The Right Track......... 4–8
Getting Started...................<4

Recommendations & resources

Hazard mitigation planning generally involves going through a process to systematically
identify policies, activities, and tools that can be used to implement actions that reduces
a community’s vulnerability. This process has four major steps: organizing resources,
assessing risks, developing a mitigation plan, and implementing the plan and monitoring
progress. To better reduce a community’s vulnerability to hazards, including sea-level rise,
consider the following suggestions in future All-Hazard Mitigation Plan updates:
• Incorporate the full suite of coastal hazards into All-Hazard Mitigation Plans and
include the potential for those hazards to worsen over time due to climate change.
• Explore opportunities to incorporate the findings of the hazard mitigation
planning process into local comprehensive plans.
• Prioritize projects that use hazard mitigation funding for the acquisition and
demolition of structures instead of elevating structures, except in certain limited
circumstances, such as when protecting cultural or historic resources. Acquisition
and demolition has the greatest mitigation and environmental protection
benefits as it removes citizens from the hazard area permanently and restores the
floodplain to its natural state.
• Improve the information available to citizens and planners about the dangerous
reaches of high hazard dams, including estimated flood depths, velocities and
times to peak flow, and investigate the potential intensification of these impacts
that sea-level rise and climate change could cause.

Other helpful resources

Hazard mitigation planning can
reduce the risk to life and property
from future hazard events.

ben longstaff

► Maryland Emergency Management Agency (MEMA) Hazard Mitigation Program
website
Numerous resources are available from MEMA’s Hazard Mitigation Program website,
including the State’s Hazard Mitigation Plan, information on Maryland’s Flood Hazard
Mitigation Program, local jurisdiction support such as guidance for Local Multi-Hazard
Mitigation Planning and a sample of a Local Mitigation Plan scope of work, and
information on applying for multi-hazard mitigation project assistance.
mema.maryland.gov/memacommunity/pages/mitigation.aspx
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People & Property: Emergency Response & Disaster Preparedness
Emergency response and disaster preparedness can ensure that people are evacuated or adequately sheltered and out of harm's way during storm events. This section assesses if and how
your community has considered the effects of coastal hazards on this type of planning.

Where to start

Consult the following resources, if available,
to help complete this section:
• Emergency Operations Plan

Emergency Response & Disaster Preparedness
1. Does your community have first-hand experience with disaster recovery within the last 10 years?
2. Does your community have a communication system to use before, during, and after a disaster?
3.
•
•
•
•
4.
•
•
•
•
5.
•
•
•
•
6.

Has the community assessed the vulnerability of major evacuation routes to the following coastal hazards:
Coastal erosion and/or shoreline change?
Sea-level rise?
Coastal flooding?
Storm surge?
Has the community assessed the location of shelters in relation to coastal hazards, including access
considerations:
Coastal erosion and/or shoreline change?
Sea-level rise?
Coastal flooding?
Storm surge?
Has the community evaluated their critical facilities, such as hospitals, fire stations, and police stations, for
vulnerability to the following coastal hazards including access considerations:
Coastal erosion and/or shoreline change?
Sea-level rise?
Coastal flooding?
Storm surge?
Does the community emergency management staff participate in the community’s comprehensive planning
process?

No

x
❒
x
❒

❒
❒

x
❒
x
❒
x
❒
x
❒

❒
❒
❒
❒

x
❒
x
❒
x
❒
x
❒

❒
❒
❒
❒

x
❒
❒
x
x
❒
x
❒

❒
❒
❒
❒

x
❒

❒

15

Total number of yes and no answers

Community Rating
System (CRS) points
► Activity 610 - Flood
Warning and Response
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Yes

The objective of this
activity is to encourage
communities to ensure
timely identification of
impending flood threats,
disseminate warnings to
appropriate floodplain
occupants, and coordinate
flood response activities to
reduce the threat to life and
property (e.g. flood threat
recognition system (FTR),
75 points; emergency
warning dissemination
(EWD), 75 points; flood
response operations plan
(FRO), 115 points; critical
facilities planning (CFP), 75
points).

people & property:
emergency response & disaster
preparedness

CoastSmart rating:
15 of 15
______
Number of Yes answers:
CoastSmart.......................... >11
On The Right Track........5–11
Getting Started...................<5

Recommendations & resources

Evacuation and sheltering temporarily removes people from harm’s way during storm
events. Still, communities cannot rely only on these measures to minimize their
vulnerability to coastal storms, sea-level rise and associated flooding, and should consider
the following:
• Incorporate sea-level rise into the planning process for evacuation routes, shelters,
and critical facilities.
• Apply for funding from the Maryland Emergency Management Agency to update
critical facilities to withstand extreme weather and flooding, provide adequate
shelter, and demolish vulnerable structures.
• Analyze the effects of future land use and development rates on evacuation and
sheltering capacity and incorporate these findings into the comprehensive plan
process.
• Integrate emergency response into comprehensive land use planning.

Other helpful resources

Evidence of sea level inundation is
visually apparent throughout lowlying coastal areas in Dorchester and
Somerset Counties and is additionally
documented by the loss of 13 charted
Chesapeake Bay islands that have
disappeared beneath the water’s
surface. Pictured left is a house
(circa 1888) on the Chesapeake Bay's
Holland Island photographed in
1953 and 2010. The 1953 shot was
taken by reknowned Chesapeake Bay
photographer Aubrey Bodine, and
the recent photograph was taken
by Peter C McGowan with U.S. Fish
& Wildlife in June 2010. The house
finally began to fall into the Bay
after Tropical Storm Earl brushed the
east coast in September 2010 and
another unnamed storm took place
in October 2010.

Peter C. McGowan

AUBREY BODINE

► Federal Emergency Management Agency (FEMA) Government Resource Center
website
A variety of resources are available from FEMA to help local governments plan and
prepare for disasters and emergencies including available grants, advice on conducting
risk analysis and reduction, and Disaster Response and Recovery. A collection of ideas
for activities, projects, and potential funding sources that can help reduce or prevent
the impacts of disasters is available in the Mitigation Best Practices Portfolio.
fema.gov/plan/index.shtm
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Infrastructure & Critical Facilities

Emergency response and disaster preparedness can ensure that people are evacuated
or adequately sheltered and out of harm's way during storm events. This section assesses
if and how your community has considered the effects of coastal hazards on this type of
planning.

Where to start

wusel007

Consult the following resources, if available,
to help complete this section:
• Map of road network
• Comprehensive Plan (transportation
& community facilities elements)
• List of critical or essential facilities
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Infrastructure & Critical Facilities

Yes

No

1. Does the community have a capital improvements plan or an equivalent
budgetary process?

x
❒

❒

2. Are professional planners, engineers, and/or certified floodplain managers
involved in the capital improvements planning process?

x
❒

❒

3. Does the capital improvements plan identify the frequency necessary to
update the plan?

x
❒

❒

4. Does your community have a detailed inventory, including elevations, of
the structural components of emergency access routes (e.g., roads, bridges,
and culverts)?

x
❒

❒

5. Does your community have procedures for regularly examining structural
components of emergency access routes for damage?

x
❒

❒

6. Does your community have a plan for upgrading/repairing critical
transportation infrastructure?

x
❒

❒

x
❒
x
❒
x
❒

❒
❒
❒

x
❒
x
❒
x
❒
x
❒

❒
❒
❒
❒

x
❒
x
❒
x
❒
x
❒

❒
❒
❒
❒

x
❒

❒

x
❒
x
❒
x
❒
x
❒

❒
❒
❒
❒

x
❒
x
❒
x
❒
x
❒

❒
❒
❒
❒

x
❒
x
❒
x
❒
x
❒

❒
❒
❒
❒

7. When critical transportation infrastructure is repaired, are the following
considered to reduce future flood damages?
• Elevating roads above predicted flood levels?
• Moving roads landward as erosion occurs?
• Incorporating future flooding and sea-level rise into culvert size and placement?
8. When upgrading existing community infrastructure, does the capital
improvements plan or the community consider the impact of the following
coastal hazards?
• Coastal erosion and/or shoreline change?
• Sea-level rise?
• Coastal flooding?
• Storm surge?
9. When planning new community infrastructure, does the capital improvements
plan or the community consider the impact of the following coastal hazards?
• Coastal erosion and/or shoreline change?
• Sea-level rise?
• Coastal flooding?
• Storm surge?
10. Has the community discussed at what point it will stop upgrading existing
community infrastructure to withstand increased coastal hazards and sealevel rise?
11. Are maps (or other spatial tools like GIS) used to spatially define the
vulnerability of the following to coastal hazards?
11.1 Roads
• Coastal erosion and/or shoreline change?
• Sea-level rise?
• Coastal flooding?
• Storm surge?
11.2 Public buildings (schools, hospitals, fire stations, etc.)
• Coastal erosion and/or shoreline change?
• Sea-level rise?
• Coastal flooding?
• Storm surge?
11.3 Public services (wastewater treatment, water distribution, power
transmission, etc.)
• Coastal erosion and/or shoreline change?
• Sea-level rise?
• Coastal flooding?
• Storm surge?

Total number of yes and no answers

30

Community Rating
System (CRS) points
► Activity 540 - Drainage
System Maintenance

The objective of this
activity is to ensure that
the community keeps its
channels and storage basins
clear of debris so that their
flood carrying and storage
capacity are maintained
(e.g. channel debris removal
(CDR), 200 points;
Problem site maintenance
(PSM), 50 points; Capital
improvements program
(CIP), 70 points; Stream
dumping regulations (SDR),
30 points; Storage basin
maintenance (SBM), 120
points; Coastal erosion
protection maintenance
(EPM), 100 points).

infrastructure &
critical facilities

CoastSmart rating:
______
30 of 30
Number of Yes answers:
CoastSmart.......................... >21
On The Right Track.......10–21
Getting Started................. <10
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Recommendations & resources

In cases where a comprehensive plan contains a capital
improvements element or a community facilities element, local
governments can identify the elimination of public hazards as a
criterion for evaluating capital improvement projects. Climate
change and coastal hazards should be included in this evaluation
to eliminate the risk of making large, risky investments in
hazardous areas.
Opportunities to reduce future risk to infrastructure during capital
improvements may include:
• Incorporate coastal hazards and climate change into capital
improvements planning regulations.
• Evaluate current transportation networks for vulnerability
to coastal hazards.
• Incorporate climate change and sea-level rise into design
and engineering standards for all retrofitted or new public
infrastructure including roads, power transmission, and
water and wastewater networks.
• Site future public infrastructure (such as water treatment
facilities) outside of vulnerable areas.
• Identify critical structures that are currently in the 100-year
flood plain such as:
• Police stations
• Fire stations
• Hospitals
• Schools
• Water-treatment plants
• Electric transfer stations
• Bridges
It is important to determine the elevations of roads and
other infrastructure as they may become inaccessible
and prevent access to emergency services during severe
weather.

Other helpful resources
► Model bylaw for effectively managing coastal floodplain
development
This document, written by Woods Hole Sea Grant, Cape Cod
Commission, and University of Hawaii Sea Grant, contains
examples of bylaw language that can be used to regulate
development in coastal hazard areas and provides advice on
the types of regulations that can reduce the vulnerability of a
community’s infrastructure.
nsgl.gso.uri.edu/hawau/hawaut09001.pdf
► Sea-level Rise: Technical Guidance for Dorchester County
With funding awarded through the CoastSmart Communities
Grant, Dorchester County created this document to guide
the development of the county’s sea-level rise response. The
document addresses recommendations for the county when
planning for the long-term implications of sea level rise in four
areas: Vulnerability and Impact Assessment; Long-Range and
Comprehensive Planning; Codes, Regulations and Development
Standards; and Public Education and Outreach. The guidance is
presented in a manner intended to allow readers to understand
how sea-level rise may affect the daily functioning of the county,
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and to provide educators, planners, engineers, and elected officials a clear picture of
the challenges facing them.
dnr.maryland.gov/CoastSmart/pdfs/SeaLevel_Dorchester.pdf
► Somerset County, Maryland: Rising Sea Level Guidance
Developed as part of a CoastSmart Communities grant, this document describes
how Somerset County is anticipating integrating future coastal hazards into planning
documents regulating development and public infrastructure. Section 2 addresses
a number of specific recommendations for managing the future maintenance and
development of infrastructure and provides the associated community documents
where these topics are addressed. Section 4 details a vulnerability assessment that was
conducted to identify areas and critical infrastructure that was particularly at risk to
anticipated coastal hazards in the year 2050.
dnr.maryland.gov/CoastSmart/pdfs/SeaLevel_Somerset.pdf
► Worcester County, Maryland: Sea Level Response Strategy
Also developed as part of a CoastSmart Communities grant, this document describes
Worcester County’s response strategy to rising sea levels. Section 3.3—Adaptation
Options for Infrastructure and Public Facilities—provides a detailed discussion on
potential response options that the county is considering including the advantages
and disadvantages associated with each option. Chapter 4—Priorities for Sea-Level Rise
Response—provides a framework for determining which response options will be most
appropriate for adoption and implementation in Worcester County.
dnr.maryland.gov/CoastSmart/pdfs/SeaLevel_Worcester.pdf

A part of Somerset County’s Rising
Sea Level Guidance document,
available from the CoastSmart
Communities Online Resource
Center, this map shows critical
facilities that are located in areas
vulnerable to higher than normal
water levels. Early identification of
infrastructure that will be affected
by coastal flooding and sea-level
rise will allow more time for your
community to adapt to changing
coastal hazards.
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Natural Resources

Maryland’s natural resources provide protection and buffering from the impacts of coastal
hazards in the form of natural drainage ways, floodplains, wetlands, beaches, and dunes.
In the past, development has altered or destroyed many of these natural protective
features and significantly reduced the ability of the land to absorb coastal hazard impacts.
Furthermore, as sea level rises, critical ecosystems and habitats, such as wetlands, may
migrate into upland areas and potentially affect current or proposed development.

Where to start

jane thomas

Tidal salt marshes such as these are
at risk of erosion from sea-level rise.

Consult the following resources, if available,
to help complete this section:
• Comprehensive Plan (sensitive areas
element)
• Local Critical Area program
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Natural Resources

Yes

No

1. Are potential conservation land acquisitions or easements assessed for
their vulnerability to coastal hazards?

x
❒

❒

2. Are potential conservation land acquisitions or easements assessed for
their natural protective properties, such as storm surge buffer, flood water
management, and erosion control?

x
❒

❒

3. Are potential conservation land acquisitions or easements assessed for
their ability to provide long-term suitable habitat?

x
❒

❒

x
❒

❒

x
❒

❒

x
❒

❒

x
❒

❒

x
❒

❒

7. Does the community comprehensive plan designate areas requiring special
protection (such as wetlands, beaches, and floodplains)?

x
❒

❒

8. Does the sensitive areas element of the comprehensive plan include coastal
hazards and climate change or does the comprehensive plan have a sealevel rise planning element that addresses potential changes in sensitive
areas?

x
❒

❒

x
❒
x
❒
x
❒
x
❒

❒
❒
❒
❒

x
❒

❒

4. Do conservation land acquisition or easement programs within your
community direct funding to areas designated as the most ecologically
valuable land, such as those identified in Maryland GreenPrint?
4.1 Has any assessment been conducted to determine the future extent of these
ecologically valuable areas within the community, such as the Sea Level
Affecting Marshes Model (SLAMM)?
5. Does the County Land Preservation, Parks, and Recreation Plan:
5.1 Address open space conservation as a way to minimize the effect of coastal
hazards?
5.2 Get updated in coordination with the comprehensive plan or on a regular
schedule?
6. Is public open space maintained in a manner that provides protection
from coastal hazards?

9. Does the community consider the following threats in their Critical Area,
Sensitive Area or open space planning processes?
• Coastal storms on shorelines?
• Erosion on shorelines?
• Sea-level rise on shorelines and wetlands?
• Coastal hazards on wildlife and habitat?
10. Does the community have local ordinances to protect any of the following
from development or disturbance?
• Dunes?
• Bluffs?
• Eroding cliffs?
• Wetlands?
• Beaches?

Community Rating
System (CRS) points
► Activity 420 - Open
Space Preservation

The objectives of this
activity are to : (1) Prevent
flood damage by keeping
flood-prone lands free of
development, and (2) Protect
and enhance the natural
functions of floodplains
(e.g. special flood-related
hazards open space (SHOS),
50 points; deed restrictions
(DR), 50 points; natural
functions open space
(NFOS), 170 points; open
space incentives (OSI), 250
points).

natural resources

CoastSmart rating:
15 of 17
______

11. Does the Water Resources Element in the comprehensive plan consider the
impacts of coastal hazards (e.g., salt water intrusion) on the availability of
freshwater for drinking water and living resources?

❒

12. Does the community have protective measures in place for aquifer
recharge areas, including wells, springs, seeps, lakes, and headwaters?

❒

Total number of yes and no answers

15

x
❒
x
❒

Number of Yes answers:
CoastSmart.......................... >12
On The Right Track........6–12
Getting Started...................<6
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Recommendations & resources

Incorporating coastal hazards into
land conservation planning can
help ensure that protected land will
provide vital ecosystem services,
including buffering extreme weather,
well into the future.

Natural buffers may provide the best and most resilient solutions
to rising sea levels and coastal hazards. Leaving natural systems in
place and allowing them the opportunity to migrate, when possible,
will offer much better results than attempting to recreate or restore
them after a disturbance or in another location. To better plan for
how natural resources will transform and be allowed to adapt to
climate change, consider the following actions:
• Adopt policies and land development regulations
designed to protect natural features such as dunes, bluffs,
wetlands, beaches, etc.
• Identify opportunities to restore, enhance, or supplement
natural protective features.
• Adopt land use regulations that require expanded
setbacks to protect buffer areas around the margins of
natural protective features, such as extending the Critical
Area buffers around waterways and wetlands beyond the
100-foot minimum.
• Utilize acquisitions and easements to protect the
integrity of natural protective features and support open
space conservation to reduce the vulnerability of adjacent
infrastructure.
• Identify areas with a high conservation potential and
strategically and cost-effectively direct protection and
restoration activities and funding towards them.
• Prioritize and target protection and restoration activities
that enhance the ability of coastal ecosystems to provide
natural buffers, flood control, storm surge protection, and
reduce the vulnerability of coastal communities.

Other helpful resources
► Climate Change Impact Area Mapper
An online tool provided by the Maryland Department of Natural
Resources for management decision-making, planning and
education purposes. The Climate Change Impact Area Mapper
brings together multiple data layers from different sources to
illustrate land areas in Maryland that are projected to be the
most sensitive to anticipated changes in climate. The layers
include areas vulnerable to sea-level rise, storm surge, flooding,
drought, and rising temperatures. Climate Change Impact Areas
are one of Plan Maryland’s five Preservation/Conservation
overlays. Communities should include an analysis of the CCIA
mapping layers in the process of designating Plan Maryland
Place Designations.
dnr.maryland.gov/climatechange/mapper.asp
An analysis of applicable CCIA overlays should also be included
in Sustainable Communities designation applications submitted
to the Maryland Department of Housing and Community
Development. For more information, see the Summary for
Planning Area Guidelines available at:
plan.maryland.gov/PDF/implementPlan/ClimateChangeImpactAreas.pdf.
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► Maryland GreenPrint
Developed by the State of Maryland, GreenPrint is a web-based tool showing the
relative ecological importance of every parcel of land in the State. This map, updated
periodically with new information, shows areas already protected in the state and
areas in which Maryland will focus future conservation efforts. These new areas, called
Targeted Ecological Areas (TEAs), include large blocks of forests and wetlands, rare
species habitats, aquatic biodiversity hotspots, and areas important for protecting
water quality. They are identified by Maryland Department of Natural Resources as the
most ecologically valuable areas in the State and are preferred for conservation funding
through Program Open Space. Soon, GreenPrint will begin to include coastal blue
infrastructure priorities and areas important for wetland sea level rise adaptation to
help inform management decisions. To find out more about the GreenPrint Map and
to view its data, visit: greenprint.maryland.gov.
► Synthesis of adaptation options for coastal areas
The Climate Ready Estuaries Program within the EPA has developed this document to
provide a brief introduction to key physical impacts of climate change on estuaries and
a review of on-the-ground adaptation options available to coastal managers to reduce
their systems’ vulnerability to climate change impacts. The majority of management
goals discussed in this report pertain to the maintenance and restoration of natural
systems and each section provides specific examples of measures undertaken by states
or localities.
epa.gov/climatechange/impacts-adaptation/northeast.html

Restoring natural buffers and allowing
them to migrate into upland areas
will provide valuable ecosystem
services such as filtering runoff and
providing habitat for a number of
species. In addition, they will also
reduce the impact of many coastal
hazards on the land behind them.

Bhaskaran Subramanian

► Coastal Habitats and Sea-level Rise webpage
The Chesapeake & Coastal Service has been working on a project to help the state
target high priority coastal habitats that provide adaptation benefits to the projected
impacts of climate change. Through this project new criteria are being developed to
target lands that have a high likelihood of providing exceptional buffers, habitat or
other environmental benefits to help Maryland adaptively and proactively respond
to sea-level rise, increased storm events, temperature and precipitation changes from
climate change. These data layers, as well as other natural resources data, are available
through the Coastal Atlas. To find out more about the Chesapeake & Coastal Service’s
efforts to determine the future extent of coastal habitats, visit:
dnr.maryland.gov/ccs/habitats_slr.asp.
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Economy & Society

Coastal hazards and climate change will affect local communities, businesses, and
culturally important areas. This section will help identify social and economic resources in
a community that may be vulnerable to coastal hazards and identify any social groups that
may provide support in identifying at-risk populations or implementing solutions in areas
that will need increased attention.

Where to start

Consult the following resources, if available,
to help complete this section:
• Comprehensive Plan
• FEMA's HAZUS‒MH tool

Economy & society

Yes

No

❒
x
❒
x
❒
❒
x
❒
x
❒
x
❒

x
❒
❒
❒
x
❒
❒
❒
❒

4. Do any plans or studies describe the cost of damages from previous storms, floods, erosion, or the economic loss
due to closures during events and the recovery process?

x
❒

❒

5. Do any plans or studies estimate future financial losses that may result from sea-level rise?

❒
x
❒

x
❒
❒

1.
•
•
•
•
2.

Has the community mapped the vulnerability to coastal hazards of the following?
At-risk populations (elderly, low-income, disabilities, etc.)?
Historical resources (historic district, properties, landmarks)?
Cultural resources (libraries, museums, archeological sites)?
Economic resources (business districts, factories, tourism, working waterfronts)?
Does the county or municipality have an economic development plan or strategy?
2.1 Does the plan identify economic vulnerabilities due to coastal hazards?
3. Is the community's economic base diversified?

6.
•
•
•
•
•
•

Do any of these social systems strongly define your community's identity?
Faith-based networks?
Cultural heritage/historic districts?
Neighborhood associations?
Business-related networks?
Civic organizations (Kiwanis Club, Rotary Club, etc.)?
Universities or colleges?

7

Total number of yes and no answers

Community Rating
System (CRS) points
► Activity 320 - Map
Information Service

The objective of this activity
is to provide inquirers with
information about the local
flood hazard and about
flood-prone areas that need
special protection because
of their natural functions
(e.g. problems not shown
on the FIRM, 20 points;
special flood-related hazards,
20 points; historical flood
information, 20 points).
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economy & society

CoastSmart rating:
7
______
of 10
Number of Yes answers:
CoastSmart............................>7
On The Right Track......... 4–7
Getting Started...................<4

In many cases the economic and societal consequences of coastal hazards will last long after
the physical effects have subsided or been remedied. Decreased revenue and difficulties
attracting visitors back to an area can last for years after an area is affected while cultural and
historical resources may never be recovered. To reduce the long-term cost of climate change
and coastal hazards, the following can be considered during the planning process:
• Identify areas that will be affected by sea-level rise and other coastal hazards that
have a high socio-economic vulnerability including:
• Low income populations.
• Concentrations of the elderly or individuals who have disabilities, such as an
assisted care facility.
• Businesses that provide a majority of the jobs or disproportionately support a
community’s economy.
• Working waterfronts that support the local economy.
• Historic districts and other cultural resources that help to define a community.
• Tourism destinations that draw people to a community.
• Identify social groups that can help build support within the community and
engage their leaders to identify and help address the concerns and needs of
community members.

Other helpful resources
► A Social Vulnerability Index for Disaster Management
This paper describes the development of a Social Vulnerability Index (SVI), from 15
census variables at the census tract level, for use in emergency management. It also
examines the potential value of the SVI by exploring the impact of Hurricane Katrina
on local populations. The methodology used in this study could be used at a finer scale
with local data to help identify socially vulnerable populations. For information, visit:
webra.cas.sc.edu/hvri/products/sovi.aspx.
► Sea Level Rise Strategic Plan Anne Arundel County, Phase I Report: Vulnerability
Assessment and Final Plan
This CoastSmart Communities Grant project identified areas of Anne Arundel County
that are susceptible to sea-level rise and developed an inventory of community
resources at risk. The county is using this inventory to help inform decisions on how
to incoporate climate change into all aspects of the county’s management. Visit: dnr.
maryland.gov/CoastSmart/pdfs/AASLRStrategicPlan.pdf. The county's Sea Level Rise
Strategic Plan discusses the key findings from the vulnerability assessment and other
planning analysis; identifies the major planning issues for Anne Arundel County as
related to sea level rise; and recommends future actions to protect resources and
minimize impacts. Visit: dnr.maryland.gov/CoastSmart/pdfs/AASLRStrategicPlan_final.pdf.

don boesch

Recommendations & resources

Flooding during storms can have
a disproportionate effect on some
populations, economic centers, and
cultural resources. Many business
districts and historic areas around
the Chesapeake Bay are only a few
feet above sea level, making them
particularly susceptible to coastal
flooding. Proactively adapting
these vulnerable areas to higher
water levels can avoid lengthy and
costly recovery efforts, reducing the
long-term impact to a community’s
economy and cultural identity.

► Integrating Historic Property & Cultural Resource Considerations into Hazard
Mitigation Planning
This publication developed by FEMA shows communities, step by step, how to develop
and then implement a pre-disaster planning strategy for their historic properties and
cultural resources. Too often communities recognize the importance of their historic
properties and cultural resources only after disaster strikes and these assets have been
damaged or even destroyed. This guide should provide community planners with the
tools and resources they need to consider historic properties in mitigation planning
activities. Visit: fema.gov/environmental-planning-and-historic-preservation-program/
integrating-historic-property-cultural.
► Coastal County Snapshots
Developed by the NOAA Coastal Services Center, Coastal County Snapshots turn
complex data into easy-to-understand stories, complete with charts and graphs. Local
officials can use snapshot information to learn about their communities and handouts
generated by the website can be a helpful educational tool when working with
governing bodies and citizen groups. csc.noaa.gov/snapshots
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assessing risk and vulnerability

Results

Look at how your different section scores compare
to each other and recognize specific sections that
get a high score and ones that may need more work.
Try to identify any strategies that have allowed your
community to be more prepared in your better
sections and think about how those strategies could
be adapted and applied to sections with weaker
scores to move your community closer to becoming
CoastSmart.

29 of 36
CoastSmart rating: ______
Number of Yes answers:
CoastSmart...................................................>25
On The Right Track............................ 12–25
Getting Started..........................................<12

people & property: land use planning

CoastSmart rating: ______
14 of 28
Number of Yes answers:
CoastSmart...................................................>20
On The Right Track............................ 10–20
Getting Started..........................................<10

people & property:
all-hazard mitigation planning

9 of 12
CoastSmart rating: ______
Number of Yes answers:
CoastSmart..................................................... >8
On The Right Track..................................4–8
Getting Started............................................ <4

people & property: emergency response
and disaster preparedness

15 of 15
CoastSmart rating: ______
Number of Yes answers:
CoastSmart...................................................>11
On The Right Track...............................5–11
Getting Started............................................ <5
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infrastructure & critical facilities

30 of 30
CoastSmart rating: ______
Number of Yes answers:
CoastSmart...................................................>21
On The Right Track............................ 10–21
Getting Started..........................................<10

natural resources

CoastSmart rating: ______
15 of 17
Number of Yes answers:
CoastSmart...................................................>12
On The Right Track...............................6–12
Getting Started............................................ <6

economy & society

CoastSmart rating: ______
7 of 10
Number of Yes answers:
CoastSmart..................................................... >7
On The Right Track..................................4–7
Getting Started............................................ <4

Count the number of sections with
each rating to determine your overall
preparedness:

CoastSmart

6
______

1
On The Right Track ______
Getting Started

0
______
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Additional resources

When adopting programs or updating regulations to incorporate climate change and
coastal hazards into local planning, consider consulting with the Chesapeake & Coastal
Service, Maryland Department of Planning, Maryland Department of the Environment,
and the Maryland Emergency Management Agency to identify funding opportunities and
technical assistance that may be available to your community. There are also a number
of online resources and services discussed in each section of the scorecard that can help
your community plan for a changing climate that are available free of charge from the
Chesapeake & Coastal Service, other Maryland State Agencies, the Federal Emergency
Management Agency, and NOAA’s Coastal Services Center. The following resources can also
provide your community with valuable information related to all of the sections discussed
in the Scorecard.

Chesapeake & Coastal Service
► CoastSmart Communities Resource Center:
The CoastSmart Communities Resource Center has been developed by the Chesapeake
& Coastal Service to help businesses, communities and local governments access
available products and services to address the risks associated with coastal hazards
and sea-level rise such as shoreline erosion, the economic cost of sea-level rise, countylevel technical and response guidance, and state-level strategies for adapting to climate
change. Here you will find existing project documents, web-based planning tools,
storm surge inundation and sea-level rise maps, training programs, and staff resources.
These documents and tools are intended to provide communities with successful
examples of incorporating climate change into local planning to serve as guidance
when addressing the long-term impacts of sea-level rise and climate change in the
coastal zone. dnr.maryland.gov/coastsmart
► Maryland's Coastal Atlas
The Coastal Atlas is an online mapping and planning tool that allows state and local
decision-makers to visually analyze and explore data for coastal and ocean planning
activities. The Shorelines application allows users to access state shoreline erosion
data, visualize coastal inundation from storms and identify areas at risk to sea-level
rise, making it extremely useful in conducting risk and vulnerability assessments. For
more information on how to use the Coastal Atlas, view the Introduction Video and
complete the exercises in the Training Manual on the Coastal Atlas website:
dnr.maryland.gov/ccs/coastalatlas/index.asp
► CoastSmart Communities Grants
This competitive grant program provides financial and technical assistance to local
governments to incorporate natural resource and/or coastal management issues into
local planning and permitting activities. The program seeks proposals for projects that
are aligned with the strategic objectives of Maryland’s Chesapeake & Coastal Service
and foster innovative coastal management through scientifically sound initiatives that:
• Ensure that coastal communities are protected from coastal hazards and the
impacts of climate change.
• Work to ensure coastal and ocean waters meet living resource and human needs.
• Serve to enhance the protection and management of Maryland’s coastal resources.
Funding will be provided on an annual basis.
dnr.maryland.gov/coastsmart
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► Trainings and Technical Assistance
Offered through the Coastal Training Program and the Chesapeake & Coastal
Service, these trainings can provide community leaders and decision makers with the
knowledge and skills needed to incorporate coastal hazards, sea-level rise, and climate
change into local policies and planning.
coastaltraining-md.org

Other resources
►► Comprehensive Strategy for Reducing Maryland’s Vulnerability to Climate Change.
Phase I: Sea-level rise and Coastal Storms
This report was created by the Maryland Commission on Climate Change Adaptation
and Response Working Group and outlines specific policy recommendations for
reducing the vulnerability of the state’s natural and cultural resources and communities
to the impacts of climate change. Within this document there are a number of
suggestions of how to incorporate climate change into local planning that range from
economic policies to building regulations to land-use planning. Many of the other
resources and plans developed through the Chesapeake & Coastal Service are based on
this report. dnr.maryland.gov/CoastSmart/pdfs/ Comprehensive_Strategy.pdf
► Maryland's Greenhouse Gas Reduction Plan, Chapter 8: Adaptation
Maryland’s Climate Action Plan includes two climate change adaptation strategies that
are currently being used to guide state-level adaptation planning efforts. Phase I and
the second strategy (Phase II), released in 2011 as a compendium to the Climate Action
Plan, addresses changes in precipitation patterns and increased temperature and the
likely impacts to human health, agriculture, forest and terrestrial ecosystems, bay and
aquatic environments, water resources, and population growth and infrastructure.
The strategies provide the basis for guiding and prioritizing state-level activities with
respect to both climate science and adaptation policy over the near and longer terms.
This chapter provides summaries of Maryland’s Phase I and II adaptation strategies,
including current and planned near-term implementation efforts.
climatechange.maryland.gov/site/assets/files/1454/chap8_adaptation_final_lowres.pdf
► FEMA Community Rating System
The National Flood Insurance Program's (NFIP) Community Rating System (CRS) is a
voluntary incentive program that recognizes and encourages community floodplain
management activities that exceed the minimum NFIP requirements. Participating
communities receive points based on 19 creditable activities, organized under four
categories: Public Information, Flood Preparedness, Mapping and Regulations, and
Flood Damage Reduction. Flood insurance premium rates are discounted to reflect the
reduced flood risk resulting from the community actions meeting the goals of the CRS.
The 2013 CRS Coordinator’s Manual can be found at: crsresources.org/
► Updating Maryland’s Sea-Level Rise Projections
"The Free State" is one of the most vulnerable to sea-level rise. Historically, Marylanders
have long had to contend with rising water levels along the Chesapeake Bay, Atlantic
Ocean, and Coastal Bay shores. Shorelines have eroded and low-relief lands and islands
(some previously inhabited) have been inundated. Prior to the 20th century, this
was largely due to the slow sinking of the land since the Earth's crust is still adjusting
to the melting of large masses of ice following the last glacial period. Over the 20th
century, however, relative sea-level rise (how much the average level of tidal waters
has risen with respect to land) has increased, at least partially as a result of global
warming. Written by the Scientific and Technical Working Group of the Maryland
Climate Change Commission, this report interprets recent scientific results to produce
projections useful for sea-level rise adaptation in Maryland.
climatechange.maryland.gov/publications/updating-marylands-sea-level-rise-projections/
► A Framework for Considering Climate Change in Transportation and Land Use
Scenario Planning
This report details a project conducted in Cape Cod and provides a framework for agencies
at all levels to use scenario planning to assess, mitigate, and adapt to sea-level rise and other
potential climate change effects and impacts in transportation and land use planning.
volpe.dot.gov/coi/ppoa/publiclands/projects/interagencypilotproject.html
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Definitions used in this document
Adaptation – Adjustment in natural or human systems in response to actual or expected climatic stimuli or their effects,
which moderates harm or exploits beneficial opportunities.
All-Hazard Mitigation Plan – Mitigation plans identify the natural hazards that impact communities, identify actions to
reduce losses from those hazards, and establish a coordinated process to implement the plan. (44 CFR §201.1(b)).
Base flood – The flood having a one-percent chance of being equaled or exceeded in any given year; the base flood also is
referred to as the 1-percent annual chance (100-year) flood. The 100-year flood is used by the National Flood Insurance Program
(NFIP) as the standard for floodplain management and to determine the need for flood insurance.
Base Flood Elevation (BFE) – The water surface elevation of the base flood in relation to the datum specified on the community’s
Flood Insurance Rate Map. In areas of shallow flooding, the base flood elevation is the highest adjacent natural grade elevation plus
the depth number specified in feet on the Flood Insurance Rate Map, or at least four (4) feet if the depth number is not specified.
Critical Area – The Critical Area law (1984) identifies the "Critical Area" as all land within 1,000 feet of the Mean High Water
Line of tidal waters or the landward edge of tidal wetlands and all waters of and lands under the Maryland Chesapeake Bay and
its tributaries and coastal bays.
Coastal hazard risk – The level of threat to people or what people value that is associated with the occurrence of a natural
hazard. This risk can be escalated or reduced by human activity.
Coastal flooding – Prolonged strong onshore flow of wind and/or high astronomical tides causing a rise in sea level that floods
coastal areas.
Comprehensive plan – A planning document, officially adopted by the local governing body, which spells out the manner in
which a municipality, county or sub-area of a county must develop.
Easements – A right of use over the property of another.
Erosion – The process of wearing away of land by the action of water, ice, or wind.
Floodplain – The area on the sides of a stream, river, or watercourse that is subject to periodic flooding. The extent of the floodplain is
dependent on soil type, topography, and water flow characteristics. Often synonymous with 100-year floodplain and is the land area
susceptible to being inundated by coastal or riverine waters with a 1 percent chance of being equaled or exceeded in any given year.
Floodplain management – The operation of an overall program of corrective and preventative measures for reducing flood
damage, including but not limited to emergency preparedness plans, flood control works and flood plain management
regulations.
Floodplain Management Plan – State or local regulation which provides standards for the purpose of flood damage prevention
and reduction.
Freeboard – A factor of safety in the National Flood Insurance Program (NFIP), usually expressed in feet above a flood level, for
the purposes of floodplain management.
HAZUS – A software program, created by FEMA, that estimates loss using information about building stock, local geology and
bathymetry/topography, economic data, and other information to estimate losses from potential hazards.
Hurricane Evacuation Study – These studies look at the vulnerability of a population to hurricane threats and give guidance
to local emergency managers planning an evacuation of the community.
Hazard mitigation – Any sustained action taken to reduce or eliminate the long-term risk to human life and property from
hazards (44 CFR 201.2). Hazard mitigation activities may be implemented prior to, during, or after an event. However, it has
been demonstrated that hazard mitigation is most effective when based on an inclusive, comprehensive, long-term plan that is
developed before a disaster occurs.
Inundation – The act of covering with water, either permanently or temporarily.
Land use – The manner land is developed and used in terms of the types of activities allowed (agriculture, residences, industries,
etc.) and the size of buildings and structures permitted.
LIDAR – LIght Detection And Ranging (LIDAR) is a new technology that uses lasers to measure the elevation of the ground and
provides the greatest possible detail of elevations. LIDAR determines distance to an object or surface using laser pulses.
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Definitions used in this document
Living shorelines – A shoreline restoration and protection concept that emphasizes the use of natural materials including
marsh plantings, shrubs and trees, low profile breakwaters/sills, strategically placed organic material, and other techniques
that recreate the natural functions of a shoreline ecosystem.
Mitigate – The act of removing threats to life or property or impacts.
Overlay districts – An overlay zone is a zoning district which is applied over one or more previously established zoning districts,
establishing additional or stricter standards and criteria for covered properties in addition to those of the underlying zoning district.
Repetitive loss – Properties/structures/businesses that have had received two or more claim payments of more than $1,000
from the National Flood Insurance Program within any rolling 10-year period for the home or business, or property.
Restoration – The act of repairing damage to a site caused by human activity, industry or natural disasters. The ideal
environmental restoration, though rarely achieved, is to restore the site as closely as possible to its natural condition before it
was disturbed.
Resilience – The ability of a system to respond and recover from disasters.
Riverine flooding – Flooding that is the result of creeks and rivers leaving their banks as a result of a heavy rainfall. This is the
flooding that is mapped on the Flood Insurance Rate Maps.
Sea-level rise – Increase in the volume of the world's oceans due to expansion as the oceans warm and to the melting of landbased ice (i.e., glaciers, ice sheets).
Sensitive Areas Element – An element of a local Comprehensive Land Use Plan “that contains goals, objectives, principles,
policies, and standards designed to protect, from adverse effects of development, sensitive areas, including the following:
1) streams and their buffers; 2) 100-year floodplains; 3) habitats of threatened and endangered species, and 4) steep slopes.”
(Codified at Section 3.05(a)(1)(viii), Article 66B, Annotated Code of Maryland).
Setbacks – The minimum allowable horizontal distance from a given point or line of reference, such as a street right-of-way or
property line, to the nearest point of a foundation or supporting post or pillar of any applicable structure.
Shoreline stabilization – A stabilization method used as part of a project or as a separate action to minimize the destructive
effects of wind and water on surface soil or soil banks. Structural shore erosion control methods are best defined as those
applicable to higher rates of erosion, employing principally traditional methods of shoreline stabilization.
Special Flood Hazard Area (SFHA) – An area of land, recognized by the NFIP, which would be inundated by a flood having
a 1% chance of occurring in any given year. Development may take place within the SFHA, provided that development
complies with local floodplain management ordinances, which must meet the minimum Federal requirements.
Storm surge – An increase (or decrease) in water level associated with some significant meteorological event, e.g. persistent
strong winds and change in atmospheric pressure, or tropical cyclone. Its typical effect is to raise the level of the tide above the
predicted level.
Storm water – Consists of runoff from rain, irrigation and other urban and rural sources.
Vulnerability – The level of exposure of human life, property, and resources to damage from natural hazards. A condition
wherein human settlements or buildings are threatened by virtue of their proximity to a hazard, the quality of their construction,
or both.
Vulnerability Assessment – Analysis of the potential for loss of or harm/damage to exposed assets largely due to complex
interactions among natural processes, land use decisions, and community resilience.
Water Resources Element (WRE) – An element within local Comprehensive Land Use Plans for Maryland communities.
The purpose of the WRE is to ensure that future county and municipal comprehensive plans reflect the opportunities and
limitations presented by local and regional water resources.
Water and Sewer Plan – Each county and Baltimore City is required to prepare, adopt and annually maintain a 10-year
forecasted Water and Sewage Plan to demonstrate how safe and adequate water and sewerage facilities will be provided to
support planned redevelopment and new growth, outlined in their adopted Comprehensive Land Use Plan.
Wetland – A natural area that is regularly saturated by surface water or groundwater and is characterized by a prevalence of
vegetation that is adapted for life in saturated soil conditions (eg, swamps, bogs, fens, marshes, and estuaries).
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Appendices

Comment
Add Clean Water Future Logo-Blue Circle replaced with CWF?
Can you use a restoration picture instead of lake.
April 2020? April 2022
I think we should give a summary of the 2010 WMP at the beginning.
4.7.1 Physio Chemical & Geochemical Parameters is missing Page 99
Appendices don’t have a label/title page.
Titled Deepwater Horizon Funded Projects-Page NFWF Gulf Environmental Benefit Fund or Alabama State Expenditure Plan
IC listed twice, NWP no definition, USACE listed twice-Add DWWG Dolive Watershed Working Group
2nd sentence, contracted with Geosyntec Consultants to update the DWMP
Chapter 1 Introduction missing
Federal Resources and Ecosystems Sustainability, Tourist Opportunities, and Revived Economics Act -????
Geosyntec brought together a team of highly qualified experts, including Moffatt & Nichol and Holiday Communications???Thompson
1.0 Introduction-this is Plan II an update. It reads like it is the 1st plan
I think we should give a summary of the 2010 WMP in the Introduction
Should you number the EPA 9 Key Elements. Since you reference item #8 in item 9?
Public review date and review period XXXX
Table 3.1 Should DB, DC and Cr be spelled out? It is sometimes but not other
Table 3.3 Should CR, DB be spelled out.
Planning Jurisdictions were changed in 2021
Baldwin County's Horizon 2025 Plan was repealed.
Well Road Constructed Wetland…Low Impact Development sites….Trione Park & Gator Alley all LID sites
Subdivision's Number of Detention Ponds-Brookside-1, Canterbury 2,Creekside-1, Oakstone-0,Stratford Glen-1, Estates of Tiawasee 1&2-2, Retreat at Tiawasee-1, Timber Creek-7?
Winded Foot should be Winged Foot
Paragraph missing period.
Baldwin County's Horizon 2025 Plan was repealed.
Daphne, Baldwin County, Spanish Fort and Fairhope all have separate MS4 permits
1st paragraph, second sentence exceed35 needs a space
Daphne Environmental Programs Manager not Environmental Services-1st and 2nd paragraph
extra spaces after see Figure 6.8 and
Last sentence on page 140 and 1ts paragraph on page 142 are very similar-repetitive
Discussion of DWMP I success…can it go in introduction
Can the success stories of DWMP I be shown in a table? Maps..
ADEM 319 Well Road, Trione Park Pavers, Tiawasee Creek Constructed Wetlands not mentioned-Have map showing locations
The City of Daphne and the Village Point Foundation nominated the 212 acres to be purchased by Forever Wild
ACES program is the Master Environmental Education (MEE)
The DOWG was the DWWG-Dolive Watershed Working Group-DWITF=D'Olive Watershed Intergovernmental Task Force-Double check these in DWMP I
Last Paragraph Plan Operation needs a space
7.3.5 LID GI repeated. Same information in numerous paragraphs.
DOWG=DWWG
Use Clean Water Future Campaign for Education Outreach
ID# P-3, Base on the results of the onsite sewer inventory discussed in SS-7 is this supposed to be SS-5
Lake Forest Lake is a private lake…Will the lake become public property owned by the City?
8.2 Management Strategies- 1st sentence-Should GFW be D'Olive Watershed DW
WPIT? Who-EAC/DWITF/DWWG
Annual reports by the DOWG=DWWG may not happen. I think the MBNEP or the consultant should write the plan or have an agreement with the City
The Baldwin County Watershed Coalition is not an active group. Is it??
ADEM NPDES Program requires a 25' wetland/stream buffer
Figure 9.1 text error to the right of the figure
2021 Baldwin County updated its Subdivision Regulations BC Watershed Coalition is no longer active.
2008-54 was updated to 2014-14, Illicit Discharge ordinance not mentioned
Regulatory Matrix updated in 2021
Regulatory Matrix updated in 2021
9,5 & 9.7-Inconsistencies appear to be a repeat
Blank Page
D'Olive Watershed Restoration Task Force is this the D'Olive Watershed Intergovernmental Task Force
Will this annual inspection be done?
12.6 Xx nothing else
Need a title page or divider for Appendices

From: Wade Burcham
Sent: Friday, January 21, 2022 10:42 AM
To: cmiller@mobilebaynep.com
Subject: FW: D'Olive Watershed Management Plan ‐ Comments

From: Elliott <reriser@aol.com>
Sent: Thursday, January 20, 2022 12:37 PM
To: timwhite@daphneal.com; John.Peterson@mottmac.com; jmanning1@bellsouth.net; frednmoe@bellsouth.net;
eagles0037@bellsouth.net; councildistrict4@daphneal.com; councildistrict3@daphneal.com;
Mike.Shelton@dcnr.alabama.gov; Wade Burcham <WBurcham@Geosyntec.com>; cbarnette@Dewberry.com;
s.matthewjones@icloud.com; johnlake3@att.net; wondersendlessly@gmail.com; bobby@daphneutilities.com;
scott@daphneutilities.com; donaldjouellette@bellsouth.net; neptunes123@gmail.com; nsyoho@mchsi.com;
johnny@daphneutilities.com
Cc: jnewman@daphneal.com; tstrunk@daphneal.com; rhuskey@daphneal.com; weringman@daphneal.com;
nfonseca@daphneal.com
Subject: Re: D'Olive Watershed Management Plan ‐ Comments
CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you recognize the
sender and know the content is safe. If you have any suspicion, please confirm with the sender verbally that this email is authentic.
Tim, hello, I regret that I will be out of town traveling on the 24th and unavailable to attend the January Advisory Board
Meeting. I would however like to offer a few comments in regard to the D'Olive Watershed Management Plan.
1. While the extension for comments to 2/15/2022 is appreciated (the original 12/27/2021 deadline was totally unrealistic,
expecting folks to review this massive document in the midst of Christmas and holiday travel), the time allotted has still not
allowed as thorough a review and development of comments as would be beneficial.
2. The "Shoreline Assessment" section refers to "both erosion and accretion over the past few decades". By far the issue
is accretion relentlessly filling and shrinking the lake. Erosion, if any, has been too minor to notice. The island now formed
and growing at the mouth of the Tiawasee is ample evidence of this.
3. The current piecemeal approach to addressing upstream head-cuts and stream restorations is falling far short of
addressing the issue in a holistic manner. Any storm or even heavy rain event results in the entire lake turning chocolate
brown, conveying enormous amounts of sediment over the dam and through the discharge pipe into D'Olive Bay, which
can be readily observed at the dam.
While my comments are limited, constrained by the time allotted and personal commitments, I am aware of some of the
more detailed comments being prepared for submittal by Mathew Law, which I support and concur with.
Regards,
Elliott Riser
1

-----Original Message----From: Tim White <timwhite@daphneal.com>
To: John Peterson <John.Peterson@mottmac.com>; Elliott <reriser@aol.com>; Justice Manning
<jmanning1@bellsouth.net>; frednmoe@bellsouth.net <frednmoe@bellsouth.net>; Donald Ouellette
<eagles0037@bellsouth.net>; Doug Goodlin <councildistrict4@daphneal.com>; Joel Coleman
<councildistrict3@daphneal.com>; Shelton, Mike <Mike.Shelton@dcnr.alabama.gov>; Wade Burcham
<WBurcham@geosyntec.com>; Barnette, Catherine <cbarnette@Dewberry.com>; s.matthewjones@icloud.com
<s.matthewjones@icloud.com>; johnlake3@att.net <johnlake3@att.net>; Mathew Laws <wondersendlessly@gmail.com>;
Bobby Purvis <bobby@daphneutilities.com>; Scott Polk <scott@daphneutilities.com>; Don 2
<donaldjouellette@bellsouth.net>; neptunes123@gmail.com <neptunes123@gmail.com>; Noel Yoho
<nsyoho@mchsi.com>; Johnny Grimes <johnny@daphneutilities.com>
Cc: Joshua Newman, PE, CFM <jnewman@daphneal.com>; Troy Strunk, PLA <tstrunk@daphneal.com>; Ronnie Huskey
<rhuskey@daphneal.com>; William Eringman <weringman@daphneal.com>; Natalie Fonseca
<nfonseca@daphneal.com>
Sent: Wed, Dec 22, 2021 1:19 pm
Subject: D'Olive Watershed Management Plan
Good afternoon, everyone. I apologize for interrupting you all as you prepare for the Christmas holiday. Mayor LeJeune
has sent a letter requesting an extension of the public comment period for the D’Olive Watershed Management plan until
February 15, 2022. Assuming that this extension is granted, please review the plan below and offer any comments that
you may have at our January 2022 meeting. If you happen to have comments before the January EAC meeting, you can
send them to me and I will make sure they get to the right place. Thank you all and have a blessed Christmas holiday.

A draft of the Mobile Bay National Estuary Program’s D’Olive Watershed Management Plan (WMP)
Update was posted for public review and comment on MBNEP’s website. We would love to hear your
comments on this draft plan! Please submit your comments by December 27th.
To download a copy of the draft plan, please
visit: https://link.edgepilot.com/s/191a5b0b/62IlBYgPi0eB-AxaRADCw?u=https://www.mobilebaynep.com/assets/pdf/DOlive-WMP-update.pdf

To help protect y our priv acy , Microsoft Office prev ented automatic download of this picture from the Internet.

Tim White
Environmental Programs Manager
timwhite@daphneal.com
City of Daphne, Alabama ‐ "The Jubilee City"
Phone:

251‐620‐1500

Web: www.daphneal.com
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ALABAMA
RECIPIENT

Mobile Bay National Estuary
Program / Marine
Environmental Sciences
Consortium
AMOUNT

*$12,781,000
LEVERAGE

$500,000

D'Olive Watershed Restoration
This project proposes to restore degraded streams and install management measures to
reduce the downstream impacts in the D’Olive watershed through a combination of
stormwater retrofits, stream restorations and detailed monitoring. Stabilization of these
stream segments will significantly reduce sediment loading in the northeast quadrant of
Mobile Bay, improving the quality and clarity of the water necessary for re-establishing
submerged aquatic vegetation (SAV) beds in the upper Bay. SAV beds provide critical
nursery areas for important species of shellfish and finfish.

PARTNERS

Alabama Department of
Conservation and Natural
Resources – State Lands
Division
Alabama Department of
Environmental Management
Alabama Department of
Transportation
Geological Survey of Alabama
Baldwin County, AL
City of Daphne, AL
City of Spanish Fort, AL
LOCATION

Baldwin County, AL

The watershed has faced excessive erosion and sedimentation since the 1970’s that has
dramatically reduced the extent of seagrass beds in portions of Mobile Bay. Stormwater
runoff from new developments has significantly impacted watershed morphology, function,
and hydrology causing stream channel instability, head-cutting, mass slumping, and
wetlands degradation. Altered hydrology, loss of natural wetlands and riparian areas, and
inadequate natural flood plains have negatively impacted aquatic and wildlife species’
survival and habitat. This project would complement earlier restoration work and is part
of a broader restoration strategy envisioned
in the 2002 Comprehensive Conservation
Management Plan for the Mobile Bay
Estuary. Work will include projects on three
distinct tributaries of the D’Olive watershed
and will significantly contribute to improved
water quality and habitat creation in D’Olive
and Mobile Bays.

AWARD DATE

November 2013
STATUS

Active
PROGRESS UPDATE

Adaptive management work
continued. Two projects are
being prepared to bid for
construction in 2019.
(February 2019)

*Project was amended in
August 2015 to add
$6,000,000 to increase the
project scope related to
historic storms.

Improvement in the
highly impaired D’Olive
Watershed (above) is
critical to the ecological
function of both D’Olive
Bay and Mobile Bay.
The project will
significantly reduce the
largest source of local
sediments to Mobile Bay
and improve conditions
for degraded SAV beds
(above-left).

ALABAMA STATE EXPENDITURE PLAN (SEP)
Project #19: Meaher Park Improvements
Project Description/Summary
a) This project will support the planning, design, and implementation of 78 full-service
campsites, including parking, bath houses, a fishing pier, and utility infrastructure to
Meaher Park in Spanish Fort, Alabama. In addition, 10 RV park model cabins will
be installed along with appropriate skirting, decking, steps, and/or ramps. This
project will greatly increase and enhance outdoor recreation opportunities along a
major east-west corridor used heavily by citizens and guests of Alabama.
According to the 2018 North American Camping Report, camping is rising in
popularity across the US and Canada. The report also stated that Millennials and
Gen Xers make up 75% of all campers; Millennials alone account for 40%; 59% of
campers stay within 100 miles of home; and 42% stay at nearby national or state
parks. Not only is Meaher situated on a major east-west highway corridor, it is also
close to several large population centers.
Activities will also include the comprehensive administration of this grant, including,
but not limited to, project development and oversight, contracting, and monitoring.
a. Need: The funds provided by this grant will be used to design and construct
much-needed additional campsites. This project would greatly increase and
enhance outdoor recreation opportunities along a major east-west corridor
heavily used by citizens and guests of Alabama. Meaher is a very popular
park and its campground frequently fills to capacity. From October 2007
through September 2017, Meaher’s campground occupancy rate averaged
78%, which includes weeks-long closures due to severe weather.
Purpose: The completion of this project will create a “destination park,”
serving many recreational, cultural, historical, and ecological points of
interest and importance. Increased revenue from the new amenities will
financially strengthen Meaher State Park. These new amenities will provide
the opportunity for Alabama’s citizens and guests to enjoy the abundant
flora and fauna of the area, in addition to offering access to high-demand
public outdoor recreation resources such as bank and pier fishing, boating,
improved site camping, and small cabin lodging. Interpretive and
educational information on critical habitats and ecosystems will be included,
using a combination of “low tech” (i.e. signs, kiosks, etc.) as well as “high
tech” (e.g. digital media) means. All portions of the new amenities will be
handicapped accessible and inclusive.
Objective: The objectives of this project include:
•
•
•

Develop a baseline in 2018 to establish number of visitors and monitor
increases over time;
Complete engineering and design; and
Add 78 full-service campsites and 10 RV park model cabins with
additional parking, bath houses, a fishing pier, and utility and

ALABAMA STATE EXPENDITURE PLAN (SEP)
management infrastructure to enhance visitors’ experience at Meaher
State Park.
b. This activity is located in the Gulf Coast region and will be carried out in the
City of Spanish Fort in Baldwin County, Alabama.
c. This project is anticipated to begin on 7/1/19 and end 6/30/21 (2 years).
d. This project will be implemented by the Alabama Department of
Conservation and Natural Resources, State Parks Division.
b) This project will contribute to the economic recovery of the Gulf Coast Region by
providing additional amenities at Meaher State Park, thus enhancing the visitors’
experience and leading to increased traffic at the Park.
Eligibility and Statutory Requirements
This activity is located in the Gulf Coast Region and is eligible for Spill Impact Component
funding under Category #5 – Improvements to or on State Parks located in coastal areas
affected by the DWH oil spill (primary). Secondary activities include Category #3 Implementation of a federally approved marine, coastal, or comprehensive conservation
management plan, including fisheries monitoring; Category #6 - Infrastructure projects
benefiting the economy or ecological resources, including port infrastructure; and
Category #10 - Promotion of tourism in the Gulf Coast Region, including recreational
fishing.
Comprehensive Plan Goals and Objectives
This project is consistent with the following Comprehensive Plan goals:
•

Goal 5: Restore and Revitalize the Gulf Economy – Enhance the sustainability
and resiliency of the Gulf economy.

This project supports the following Comprehensive Plan objectives:
•

Objective 6: Promote Natural Resource Stewardship and Environmental
Education – Promote and enhance natural resource stewardship efforts that
include formal and informal educational opportunities, professional development
and training, communication, and actions for all ages.

Major Milestones
a) Milestone 1: Procure grant manager
b) Milestone 2: Procure engineering and design firm
c) Milestone 3: Complete engineering and design
d) Milestone 4: Environmental permitting
e) Milestone 5: Complete bids for construction
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f) Milestone 6: Complete construction

Success Criteria/Metrics/Outcomes
The anticipated outcome of the Meaher Park Improvements will be:
•

Construction of 78 full service campsites, as well as parking, bath houses, a
fishing pier, and utility and management infrastructure. In addition, 10 RV park
model cabins will be installed along with appropriate skirting, decking, steps,
and/or ramps

Table 20. Proposed Projects Success Criteria/Metrics/Outcomes

Activity

Anticipated Project
Success
Criteria/Metrics

Short-term
outcome

Long-term
outcome

Construction of 78
full-service
campsites
Construction of a
parking lot, bath
houses, fishing pier
and utility and
management
infrastructure
Improved amenities
at Meaher State
Park

Installation of 10 RV
park model cabins
Increase number of
campers by 15%

Increased number of
camping and cabin
guests
Additional traffic on
website and social
media

Creation of a
“destination park,”
serving many
recreational, cultural,
historical, and
ecological points of
interest and
importance

Increase website
traffic by 25%
Increase social
media followers by
15%

Monitoring and Evaluation
a) Submission of final E&D to ADCNR for review and approval
b) Provide evidence to ADCNR that all required permits were obtained

c) Submit all results of procurement/bid process to ADCNR prior to awarding
contracts
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d) ADCNR will conduct periodic onsite reviews
e) Submission of quarterly and final reports
f) Post construction monitoring as required
Best Available Science
A Best Available Science (BAS) review is required for programs and activities that would
restore and protect the natural resources, ecosystems, fisheries, marine and wildlife
habitats, beaches, coastal wetlands, and economy of the Gulf Coast. The primary focus
of this project is to construct campsites and other amenities at Meaher State Park;
therefore, BAS does not apply.
However, Best Management Practices will be employed in the design and development of
this project. Where possible, ADCNR plans to use composite materials instead of treated
lumber; permeable or semi-permeable parking and trail surfaces; renewable sources such
as solar energy; and energy conserving fixtures and products such as LED lighting.
In addition, this project is consistent with the values and recommendations set forth in the
MBNEP’s Comprehensive Conservation and Management Plan 2013-2018, available on
the MBNEP website.
Budget/Funding
a) Estimated cost of the project and amount to be requested from Spill Impact
Component Funds: $3,553,500 (5-15% - Planning, 95-85% - Implementation).
While it is noted that funding available under a grant award cannot exceed the
amount described in the SEP for this project, the percentages listed in this section
are estimated and will be more clearly cultivated in the grant application.
b) No other funding sources are anticipated at this time.
Partnerships/Collaboration (if applicable)
Not applicable at this time.
Leveraged Resources (if applicable)
Not applicable at this time.
Funds Used As Non-Federal Match (if applicable)
Not applicable at this time.
Other
Not applicable at this time.

ALABAMA STATE EXPENDITURE PLAN (SEP)

Figure 19. The Meaher Park Improvements project will be implemented along U.S.
Highway 98 Battleship Parkway in Spanish Fort, Alabama.

Watershed Management Plan Component Checklist
Watershed Management Plan Title: D’Olive Watershed Management Plan Update
Waterbody ID, Hydrologic Unit Code, Watershed Boundary Data Set, or Hydrologic Response Unit:
Sub basin of the Tensaw River – Apalachee River Watershed (HUC 031602040505)
River Basin: Mobile-Tensaw
County(ies): Baldwin County
Title of TMDL:
a) A TMDL for This Watershed is (“X” as applicable): ( ) Approved
( ) In Draft
b) No TMDL Has Been Developed to Date: ( X )
c) The Watershed Plan Addresses a Non-Impaired or Threatened Waterbody: ( X ) Yes

( ) No

Comments: This plan is an update to the 2010 Watershed Management Plan for the D’Olive Creek, Tiawasee
Creek, and Joe’s Branch Watersheds

Component (A)
Watershed Conditions

Yes

No

N/A

Chapter, Section,
Table, List, etc.

Page No.(s)

The plan assesses the conditions of shorelines, wetlands, x
and riparian areas. (If “No” or “N/A” provide comments
below.)
Comments:

Chapter 4.9

108-110

Chapter 4.5

90-94

Chapter 4.6

95

The plan characterizes watershed biological resources,
including fauna, flora, invasive species, and threatened
and endangered species. (If “No” or “N/A” provide
comments below.)
Comments:

x

Chapter 4.8

107-108

The plan characterizes customary uses of biological
x
resources. (If “No” or “N/A” provide comments below.)
Comments:

Chapter 3.8

50-51

The plan identifies vulnerabilities on the watershed
x
from increased sea level rise, storm surge, temperature
increases, and precipitation. (If “No” or “N/A” provide
comments below.)
Comments:

Chapter 5

111-119

The plan characterizes existing opportunities for public x
access, recreation, and ecotourism. (If “No” or “N/A”
provide comments below.)
Comments:

Chapter 3.9

51

Component (B)
Identification of Pollutant Causes and Sources

Yes

No

N/A

Chapter, Section,
Table, List, etc.

Page No.(s)

The plan identifies the pollutant causes and sources or x
groups of similar sources that will need to be managed
to achieve the load reductions identified in a TMDL, or
elsewhere in this plan. (If “No” or “N/A” provide
comments below.)
Comments:

Chapter 6

120-143

The plan addresses other watershed/natural
resource/stakeholder issues and concerns that may be
problematic but are not addressed by a TMDL. (If
“No” or “N/A” provide comments below.)
Comments:

Chapter 6

120-143

Component (C)
Pollutant Load Reduction Estimates

x

Yes

No

The plan provides estimates of load reductions needed
to achieve a TMDL. (If “No” or “N/A” provide
comments below.)
Comments:

N/A

Chapter, Section,
Table, List, etc.

Page No.(s)

x

There are no approved or pending TMDLs for this
Watershed
The plan provides estimates of potential load
reductions for each pollutant cause or source, or
groups of similar sources that need to be managed. (If
“No” or “N/A” provide comments below.)
Comments:

x

Chapter 6

120-143

Chapter 7

144-177

Chapter 7

144-177

Chapter 6

120-143

Chapter 7

144-177

This WMP identifies critical issues and areas and
recommends management measures to address each in
a broad context.
The plan provides locations where potential BMPs
may be implemented. (If “No” or “N/A” provide
comments below.)
Comments:
A reasonable approach is used to estimate pollutant
load reductions (assumptions and limitations should be
stated). (If “No” or “N/A” provide comments below.
Comments:
This WMP identifies critical issues and areas and
recommends management measures to address each in
a broad context.

x

x

Component (D)
Best Management Practices
The plan identifies potential BMPs to be installed in
“critical” areas. (If “No” or “N/A” provide comments
below.)
Comments:

Yes

No

N/A

Chapter, Section,
Table, List, etc.

Page No.(s)

x

Chapter 7

144-177

The plan identifies actions to improve habitats
x
necessary to support healthy populations of fish and
shellfish. (If “No” or “N/A” provide comments below.)
Comments:

Chapter 7

144-177

The plan identifies actions to reduce the incidence and
impacts of invasive flora and fauna. (If “No” or “N/A”
provide comments below.)
Comments:

x

Chapter 7

144-177

The plan identifies actions to preserve culture, heritage, x
and traditional ecological knowledge of the watershed.
(If “No” or “N/A” provide comments below.)
Comments:

Chapter 7

144-177

The plan recommends strategies to remediate effects of x
environmental degradation. (If “No” or “N/A” provide
comments below.)
Comments:

Chapter 7

144-177

The plan identifies strategic areas for shoreline
x
stabilization, wetland and stream
restoration/conservation, and fishery enhancements. (If
“No” or “N/A” provide comments below.)
Comments:

Chapter 7

144-177

The plan provides recommendations to improve
watershed resiliency through adaptation strategies. (If
“No” or “N/A” provide comments below.)
Comments:

x

Chapter 5

111-119

The plan identifies potential sites to expand access to
open spaces and waters within the watershed. (If “No”
or “N/A” provide comments below.)
Comments:

x

Chapter 7

144-177

The plan incorporates established programs in
implementation strategies (Clean Marina, Alabama
Water Watch, Community Ratings System, Smart
Yards, etc.) .(If “No” or “N/A” provide comments
below.)
Comments:

x

Chapter 7

144-177

Component (E)
Financial and Technical Assistance

Yes

No

N/A

I: The plan provides estimates of the financial and
x
technical assistance that will be needed to implement
the plan. (If “No” or “N/A” provide comments below.)

Chapter, Section,
Table, List, etc.

Page No.(s)

Chapter 8

188

Chapter 10

210-221

Chapter 8

185

Chapter 8

2

Chapter 9

192-208

Comments:
II: The plan identifies sources and authorities that will x
be relied upon to implement the plan. (If “No” or
“N/A” provide comments below.)
Comments:
III. The plan contains a strategy for driving regulatory x
change. (If “No” or “N/A” provide comments below.)
Comments:

Component (F)
Education and Outreach
I. The plan provides an information/education
component that will enhance public understanding of
the plan and encourage their early and continued
participation in project development. (If “No” or
“N/A” provide comments below.)

Yes

No

N/A

x

Chapter, Section,
Table, List, etc.
Chapter 8

Page No.(s)
187

Comments:

Component (G)
Plan Implementation Schedule

Yes

I. The plan provides a reasonably expeditious schedule x
for implementing management measures. (Should base
implementation timetable on BMPs in “C” above.) (If
“No” or “N/A” provide comments below.)
Comments:

No

N/A

Chapter, Section,
Table, List, etc.
Chapter 8.5

Page No.(s)
189-190

Component (H)
Interim Milestones

Yes

I. The plan provides a list or description of interim
milestones for determining whether NPS management
measures are being implemented. (If “No” or “N/A”
provide comments below.)

No

N/A

x

Chapter, Section,
Table, List, etc.
Chapter 8.6

Page No.(s)
191

Comments:

Component (I)
Monitoring and Assessment

Yes

No

N/A

I. A set of criteria that can be used to determine
x
whether loading reductions are being achieved over
time and substantial progress is being made towards
attaining water quality standards, and if not, the criteria
for determining whether the watershed plan needs to be
revised - or if a NPS TMDL has been established whether the NPS TMDL needs to be revised. (If “No”
or “N/A” provide comments below.)

Chapter, Section,
Table, List, etc.

Page No.(s)

Chapter 11

224-227

Chapter 11

224-227

Chapter, Section,
Table, List, etc.

Page No.(s)

Chapter 11

224-227

Comments:
The plan identifies key locations for volunteer water
monitoring. (If “No” or “N/A” provide comments
below.)

x

Comments:

Component (J)
Plan Implementation Effectiveness
I. A monitoring component to evaluate the
effectiveness of the implementation efforts over time
measured against the criteria established under item
(I). (If “No” or “N/A” provide comments below.)
Comments:

Yes
x

No

N/A

