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EXECUTIVE SUMMARY
This report presents a brief review of the history of the Lake Forest lake in Daphne, Alabama, and discusses
the feasibility of removing sediment from the lake within an assumed budget of $775,000 in order to
restore volume to the lake. The sediment removal options are presented through the lens of means,
methods, locations, and volumes. Also included is a report of coordination undertaken to include the Lake
Forest community in the development of concepts. A primary purpose of the report is to equip decision
makers with information to assist in analysis of project alternates, as well as to support the further
implementation of the Watershed Management Plan for the D'Olive Creek, Tiawasee Creek, and Joe's
Branch Watersheds (WMP).
The lake was originally constructed as a recreational and aesthetic resource for the residents of the Lake
Forest subdivision, and was also a highly valuable fish and wildlife habitat. Unfortunately, these benefits
are being lost due to excessive sedimentation.
Although the lake has suffered from the excessive sedimentation, D’Olive and Mobile Bays have
benefitted. The lake is very efficient at keeping coarse-grained sediment out of D’Olive Bay (Isphording,
1981), and keeping some of the suspended silt and sand out of the bays as well (Cook, 2013). This function
is invariably beneficial both to the plant and animal life of the bay. However, as the lake fills with
sediment, the functional life of the lake decreases, and year-by-year more fine silt and clay end up in the
bays. A restoration of volume to the lake will have to occur in order to ensure these important functions
are restored and maintained into the future.
To this end, a multitude of options were considered for volume restoration. These options were
winnowed down to four primary options and two secondary options. The primary options being to
remove sediment from the tributary arms and open water, and the secondary options being to remove
no sediment. An additional option to remove all sediment from the lake to restore the original shoreline
and water depths was considered. The option to remove no sediment is performed to provide a baseline
determination of the need to remove sediment, while the option to fully restore the lake is performed
without consideration of budget. The options are as follows:
1. Remove no sediment from the lake.
2. Remove sediment from tributary arm to construct forebay:
a) D’Olive Creek east of the bridge on Bayview Drive.
b) D’Olive Creek west of the bridge on Bayview Drive.
c) Tiawasee Creek.
3. Remove sediment in the open-water areas of the lake by hydraulic dredging.
4. Remove all sediment from the lake.
With a goal of restoring the Lake in the most efficient manner given a limited amount of funding, the
analysis of these options shows that remediation of the tributary arms should be conducted before open
water hydraulic dredging. The reasons for this include the high unit cost/low reward of open water
dredging and a need to address the upstream (or lake) sediment inputs into the open water area.
Remediating the tributary arms will help to allow the sediment bedload to be captured and removed
before entering the open water, and will allow future dredging in open water areas to occur without being
eventually filled by the sediment currently stored in the tributary arms.
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As part of the Lake Forest Lake sediment removal feasibility study, the dam located at the west end of
the lake was assessed through the review of a 2004 Visual Dam Inspection Report and limited visual
observation. According to the inspection report conducted by Harper & Garratt (2004) the dam life is
now approaching 50-years, a common design life for dam structures (Natural Resources Conservation
Service, 2003), and is showing signs of aging. The report noted several deficiencies with the dam
structure. During the development of this sediment removal feasibility study, ISE additionally noted
some of these same deficiencies in the dam, and it appeared that at least some of the recommended
maintenance actions have not yet been taken.
Based on an assessment of the different sediment removal alternatives, coupled with concerns about
the current condition of the Lake Forest Lake dam, ISE recommends that before any further
consideration of sediment removal alternatives, a thorough dam inspection be performed to assess the
risk of a dam breach and to determine what maintenance measures would be required to ensure dam
stability for the foreseeable future. Should funding be limited, it is ISE’s opinion that the
recommendations for the dam be considered a higher priority than any major dredging efforts in the
lake.
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BACKGROUND
Lake Forest lake, located in Daphne, Alabama, is the receiving water for two of the three principle streams
of the D’Olive Watershed: D’Olive Creek and Tiawasee Creek. Joe’s Branch (not a focus of this report) is
the third stream of the watershed, and it joins the others just downstream of Lake Forest lake dam before
discharging into the D’Olive Bay estuarine system of Mobile Bay.
The lake was formed in 1973 with the construction of the dam just west of the confluence of D’Olive Creek
and Tiawasee Creek. Approximately 91% of the over 7,700-acre watershed drains through the lake
(Thompson Engineering, 2010). Since its formation, the lake has been plagued with sedimentation
problems.
The primary cause of sedimentation problems in the early life of the lake was the construction of the Lake
Forest subdivision (Isphording, 1981). As seen in the figures below, many of the roads were left unpaved
and earthen check dams were constructed in the creeks during construction. The lack of proper erosion
control, coupled with the topographical characteristics of the neighborhood and the duration of disturbed
soils caused extremely heavy sediment loads within D’Olive and Tiawasee Creeks.

F IGURE 1: U NPAVED R OADS AND E ARTHEN C HECK -D AMS IN T IAWASEE C REEK D URING C ONSTRUCTION
OF L AKE F OREST (C ARLTON & G AIL , J R ., 1979)

The watershed has experienced an urbanization and population growth over the years, leading to an
increase in the rate and volume of stormwater runoff. This has increased the stress on the erodible soils
of D’Olive and Tiawasee creeks, which has resulted in an increase in stream bank erosion and
sedimentation within the larger system that includes the Lake Forest lake, D’Olive Bay, and Mobile Bay.
A 2016 study by Dr. Bret Webb shows that shoaling has occurred in over 78% of the lake area that is
bounded by the bridge on Bayview Drive to the east, the mouth of Tiawasee to the south, the dam to the
west, and the shoreline. This shoaling has resulted in a reduction in pool volume within this area from
356 acre-feet in 1974 to approximately 197 acre-feet in 2016 (Webb, 2016). The reduction of pool volume
has invariably stressed the lake’s fish, wildlife, and plants, and has reduced the usefulness of the lake as a
recreational and aesthetic resource.
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In 2010, Thompson Engineering developed a Watershed Management Plan for the D’Olive Creek,
Tiawasee Creek, and Joe’s Branch Watersheds that outlines four primary objectives for the watershed:
•
•
•
•

Reduce upstream sediment inputs into the Lake Forest lake/D’Olive/Tiawasee system.
Reduce outgoing sediment loads into D’Olive Bay and the Mobile Bay estuary.
Remediate and restore past effects of theses sediment loads, including lake restoration.
Mitigate future impacts of development in the watersheds, where feasible (Thompson
Engineering, 2010)

Substantial work on the first objective to reduce upstream sediment inputs has been performed within
the watershed. These efforts have additionally furthered the objective of reducing outgoing sediment
loads into D’Olive Bay and Mobile Bay. Although the stream restoration efforts upstream of the lake have
reduced the sediment load to the lake, the past effects of geological erosion and manmade erosion still
remain within the lake in the form of excessive shoaling.
Lake Forest lake is efficient at trapping coarse grain sediment. However, it has been shown that the finer
particles of silt and clay discharge to D’Olive Bay from the Lake Forest lake (Isphording, 1981), negatively
impacting the submerged aquatic vegetation and animal life within the bay. In order to reduce the
outgoing sediment load to the bays, it is necessary to trap more of the finer particles of sediment within
the lake.
A study performed on the trap efficiency of reservoirs concluded that trap efficiency is best correlated
with the capacity and inflow of a reservoir (Brune, 1953). Thus, an increase in the capacity of the lake can
reduce the suspended sediment load to D’Olive Bay, and conversely, a decrease in the capacity of the lake
through excessive sedimentation can increase the suspended sediment load to the bay. Application of the
Brune sediment trapping efficiency regression to the Lake Forest lake as it existed in 2013 shows that the
lake theoretically allows 32 percent (683 tons/year) of the total suspended sediment load to pass through
the lake to the bay (Cook, 2013). As the lake fills with the coarse-grained sediment, the amount of
suspended sediment load passing through the lake to the bay will likely increase.
There are two known past efforts to remove sediment from the lake: one in 1998 and another in 2003.
The effort in 1998 was undertaken to remove sediment in the Bayview bridge area of the lake, and the
one in 2003 was an Alabama Department of Environmental Management (ADEM) Administrative Order
that removed 8,300 cubic yards of sediment from the Tom’s Cove area of the lake. The result of each of
these projects can be seen in the below satellite imagery from before and after the projects. Additional
photographs of Tom’s Cove during construction are shown in Figure 5. It is noteworthy that satellite
imagery from 2016 (Figure 4) shows that the sediment removal from Tom’s Cove has not yet filled back
with sediment, whereas the sediment removal from the Bayview bridge area has been filled.
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Toms Cove

Bayview Bridge

F IGURE 2: 1997 G OOGLE E ARTH S ATELLITE I MAGERY OF D'O LIVE C REEK TO THE E AST AND T OM ' S C OVE TO THE N ORTH B EFORE S EDIMENT
R EMOVAL .

Toms Cove

Bayview Bridge

F IGURE 3: 2003 G OOGLE E ARTH SATELLITE IMAGERY
R EMOVAL .

OF
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F IGURE 4: 2016 G OOGLE E ARTH S ATELLITE IMAGERY THAT SHOWS D’O LIVE C REEK F ILLED WITH S EDIMENT AND T OM ’ S C OVE FREE OF S EDIMENT
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F IGURE 5: T OM ' S C OVE S EDIMENT R EMOVAL (C OURTESY OF A SHLEY C AMPBELL , C ITY OF D APHNE )

The WMP makes the recommendation to begin restoration of the lake by first removing sediment in the
D’Olive and Tiawasee tributary arms to construct sediment basins, and then removing sediment from the
open water areas of the lake. In order to remove sediment from the lake it is important to first understand
the feasibility of the project and receptiveness to implementing the design.

STAKEHOLDER INPUT
Public Input

At the commencement of the study, Integrated Science & Engineering, Inc (ISE) developed a plan for public
involvement. This plan included the creation of a project specific website (www.intse.com/LakeForest.html) to inform the public of the study, and to solicit their input. Additionally, ISE organized an
open meeting to further inform the public and to solicit information from them. Notification of the study,
website, and meeting were brought to the attention of Lake Forest residents by publication of an article
in the local neighborhood Lake Forester magazine. An informational postcard was mailed to the lake
residents and a and meeting notification flyer was posted around the City of Daphne.
The open meeting was held August 30, 2016. The meeting attendance sheet indicates 47 individuals
attended the meeting. The two primary presentations related to Lake Forest given at the meeting were
Brett Webb, PhD, PE, who presented his report Lake Forest Mapping – Analysis of Shoaling and Pool
Volumes, and Wade Burcham, P.E., who presented preliminary concepts for restoring volume to the lake
in Lake Forest.
The public also provided input about the lake. The general sentiment among those who attended was
that some amount of sediment removal or restoration of the lake should be conducted. A record of public
correspondence is contained in Appendix D.
Further into the study, ISE solicited input from 24 property owners via a series of four letters. These
parcels were found to have potential significance to the construction of concepts presented herein.
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Contact was made with seven of the parcel owners. An interview was conducted in order to gauge
receptiveness to coordination with contractors, and to learn of any constraints the property owners might
have. The intent of the interviews was to garner information that may be of use to future Lake Forest
planners. A brief summary of the interviews is provided below.
•

Corey Mitchell – 108 Lakeview Loop – Captain Mitchell has lived at this residence for 8 years.
He views sediment removal as positive and believes there is a lot of opportunity for the Lake
Forest community in regards to the lake. He is not happy about the sediment in the lake, and
is concerned that the flood waters are getting closer and closer to his house. He believes the
sedimentation is the primary culprit. He stated that the flood waters reached his backdoor in
2014. He is willing to provide construction access if necessary, and would welcome sediment
from the lake or creek being disposed of in his back yard.

•

Kristi Weir – 112 Lakeview Loop – Mrs. Weir has lived at this residence since December 2000.
She views sediment removal as positive for the lake and community, and desires sediment be
removed from the lake, as well as D’Olive Creek, as soon as possible. She is concerned the
condition of the lake is having a negative impact on property values, and is also concerned
flood waters are rising onto her property higher now than ever before. She is willing to
provide construction access if necessary.

•

Angie Wright – Grande Point Apartments – Ms. Wright has managed the apartments since
1999. She views sediment removal as positive for the property values. She remembers a time
when the Lake Forest Property Owners Association would lower the lake for maintenance,
and that there was a particular instance when the lake was lowered for what she thought was
close to a year. She has not seen the lake lowered in the past few years. She also noted that
there have been reports of flooding on Lakeview Loop. Ms. Wright and the apartments are
happy to help in any way they can.

•

James Gibbs – 155 Bayview Drive – Mr. Gibbs has lived at his residence for 21 years. He is
supportive of the idea of sediment being removed, and is concerned about flooding, and
noted that in the past couple years the flood waters have been higher than ever before. He
is agreeable in concept to allowing access through his property, but would like to see details
on paper.

•

Maria Stephens – 159 Bayview Drive and 161 Bayview Drive – Ms. Stephens lived in Lake
Forest for 11 years, but moved out of Lake Forest 12 years ago. She currently rents out the
house on 159 Bayview Drive, and the other lot is empty. She views sediment removal as
positive for the environment, and would be willing to provide construction access through the
rear of her lot.

•

Neal Arnold – 688 Ridgewood Drive – Mr. Arnold does not live in Lake Forest, but owns a
parcel. He does not have any information regarding the lake, but is willing to help by providing
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access through his property if needed, provided there is no detrimental impact to the
property.
•

Percy Johnson – 686 Ridgewood Drive – Mr. Johnson does not live in Lake Forest, but owns a
parcel. He has not visited the property in years, and is willing to allow construction access as
long as the property is not left in poor condition.

The property owners around the lake have also formed a community activist group called the Coalition of
Lake Front Owners that seeks to raise awareness of the sedimentation problems within the lake in an
effort to prompt action. The president of this group, Mr. Matthew Laws, a Lake Forest resident, is a retired
United States Army Corps of Engineers Executive and Water Resources Planner with vast experience
addressing similar types of environmental and engineering problems as those associated with the Lake
Forest lake in both the Southeastern US and the Pacific Northwest.

City of Daphne

A meeting was held February 1, 2017 with the City of Daphne Public Works Director, Richard Johnson, P.E
and Environmental Programs Manager, Ashley Campbell. The stated purpose of the meeting was to
obtain feedback from public works regarding the concepts. The feedback is summarized below:
1. Public Works would likely recommend to the council to only support sediment removal from
the lake on the condition that a full and thorough inspection of the dam be performed.
2. The fairway east of Tomrick Circle in Lake Forest is considered an ideal location for sediment
disposal; it is relatively flat, low, and bordered on the east by a natural buffer adjacent to
Tiawasee Creek.
3. The dirt pit located on Tallent Lane should be considered as a secondary sediment disposal
site.
4. Many of the streets in Lake Forest have recently been repaired. The repairs include the
subbase in areas where needed, as well as additional overlays of asphalt throughout. As a
result of the repairs, and the many years of asphalt overlays, the streets in Lake Forest are
thought to have sufficient buildup to handle construction traffic associated with sediment
removal and transport within Lake Forest. Additionally, the City maintained streets between
Lake Forest and the Tallent Lane dirt pit are thought to have sufficient buildup to handle the
dump truck traffic. The City also noted that they would be willing to handle any minor surface
repairs to pavement that were required.
5. The City requested that special consideration be given to any required dewatering to ensure
the least impact to water quality.
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Alabama Department of Transportation (ALDOT)

The Alabama Department of Transportation offered input on dredging cost. ALDOT is responsible for
maintaining Little Lagoon Pass in Gulf Shores, Alabama. The maintenance requires the pass be dredged
on a consistent schedule. Approximate unit dredging costs were obtained from ALDOT to include in cost
estimating for dredging the lake.
ALDOT was also asked about utilizing the lake as a borrow pit for future roadway construction projects.
ALDOT was of the opinion that the cost to excavate the material from the lake was greater than the cost
to excavate material from traditional borrow pits. Due to this, ALDOT was generally not supportive of this
approach to removing sediment from the lake.

United States Army Corps of Engineers (USACE)

A meeting was held with the USACE to determine permitting constraints. The USACE indicated that they
did not have jurisdiction over the removal of sediment from the lake except in the historical stream
channel. Should work in the arms of the lake be required that are within the stream channel, then
appropriate permits would be required. However, no permit or pre-construction notification is required
for work outside of the stream channel.

Lake Forest Property Owners Association (LFPOA)

The LFPOA was contacted in regards to the feasibility study, and the desire to ensure their input is
obtained. However, there have been no meetings yet as of publication date.

Contractors & Material Suppliers

Various contractors and material suppliers were consulted for data regarding unit costs to aid in cost
estimating for the several concepts.
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SEDIMENT DISPOSAL LOCATIONS
Two sediment disposal locations were identified in the meeting with the City of Daphne: the fairway on
the west side of Tiawasee Creek (coordinates: 30.646532, -87.898000) and the City owned dirt pit on
Tallent Lane (coordinates: 30.627144, -87.891416).
The preferred location of sediment disposal is the six-acre
fairway on the west side of Tiawasee Creek shown in Figure
6 and Figure 7. The fairway disposal site provides easy access
to the mouth of Tiawasee Creek, which allows a contractor
to perform all work without the need to haul material along
the streets. Six acres is also large enough to accommodate
the level of sediment removal associated with an assumed
budget of $775,000. The site has an average grade of about
3 percent, as measured from 2010 LiDAR data, with the
direction of fall being toward the creek. There is a natural
vegetative buffer along the creek, however erosion control
measures will be needed along the creek during construction FIGURE 6: VIEW L OOKING NORTH FROM THE SOUTH
E ND OF THE F AIRWAY D ISPOSAL L OCATION
to ensure sediment does not run back into the creek. One
complication of this location is the presence of at least two
yard/weir inlets along the west side of the fairway. The inlets would need to be raised to accommodate
sediment.
For sediment removal from the D’Olive Creek arm of the lake, the disposal site is 2.7 driven miles from
the bridge on Bayview Drive. For sediment hydraulically dredged from the D’Olive Creek arm of the lake
east of Bayview Drive, the furthest point of the fairway is over one mile away, with a grade differential of
approximately +30 feet from the lowest dredge point to the highest discharge point.
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F IGURE 7: S EDIMENT D ISPOSAL L OCATION AT THE F AIRWAY W EST OF T IAWASEE

The Tallent Lane disposal location shown in Figure 8 is the secondary disposal option. However, for
obvious reasons, this site is not an option for hydraulically dredged sediment. This pit is owned by the City
of Daphne, and is located 4.2 driven miles from the Bayview Drive bridge, and a similar distance from the
mouth of Tiawasee Creek. This site has substantial capacity for sediment, and erosion/sediment control
should not be a concern. Utilization of this site will likely result in higher unit costs due to the increased
distance over which sediment will be hauled.

F IGURE 8: S EDIMENT D ISPOSAL L OCATION AT T ALLENT L ANE D IRT P IT
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CONCEPTUAL OPTIONS
The Mobile Bay National Estuary Program, the City of Daphne, and others have made substantial progress
stemming the bleed of sediment into the upper stream reaches of the watershed. These projects have
had the effect of reducing sediment loads from the upper reaches flowing down to the lake. However,
the past effects of natural geologic erosion and erosion from increasing development upstream still
remain downstream in the form of excessive shoaling in the mouth of D’Olive Creek and Tiawasee Creek.
Sediment can be removed from many locations within the lake. ISE worked within the logical framework
of the WMP to determine locations where sediment removal should occur.
The WMP recommends addressing the sedimentation at the mouth of the creeks as the next step for
restoring the watershed, followed by dredging of the open water areas of the lake. The shoaling in the
mouth of the creeks should not be skipped over in favor of removing sediment from the open waters of
the lake because the sediment in the mouth of the creeks will eventually fill the open water excavation,
thereby negating any benefits to the open water and leaving behind unfinished business upstream.
Sediment can be removed through different means: hydraulic dredging, mechanical dredging (dragline
dredge, clamshell, etc), or by traditional mechanical excavation (dozers, excavators, etc). Each of these
means of sediment removal has its pros and cons. Dredging can be accomplished without lowering the
level of the lake, but both hydraulic and mechanical dredging have high mobilization and high unit costs.
Traditional excavation is lower cost, but it cannot be readily performed without lowering the lake.
During the development of options, it quickly became clear that hydraulic dredging is unable to make a
significant impact for an assumed budget of $775,000. This is due primarily to high mobilization costs,
dewatering costs and unit costs. Since it is known that the Lake Forest lake can be lowered 6 feet to 8
feet, and since it is known that sediment removal by traditional excavation has been successful in the past,
hydraulic dredging was not included in the analysis presented herein when the ability to excavate by other
less costly means existed as an option.

OPTION 1: Do Nothing
The fate of all lakes such as the Lake Forest lake is to completely fill with sediment over time (Scott L.
Douglass, 1994). The key to extending the life of the lake is sediment removal coupled with upstream
watershed management measures that address stormwater control at the source. Recent projects in the
watershed have reduced sediment loads to the lake, thus the current sediment load is likely lower than
before the projects were implemented. However, as the watershed continues to build-out, the stresses
on the streambanks will continue to increase, and a race between restoration and ever-increasing
streambank stress will ensue.
Based on a 2016 open water area of 43.3 acres and pool volume of 196.7 acre-feet (Webb, 2016), the
average depth of the lake is approximately 4.5 feet. The actual depth varies from about -2 feet (shoaling
above normal water surface) to 14 feet. As the lake fills in with sediment, the habitats are stressed, and
the recreation potential, aesthetic appeal, and the ability of the lake to keep sediment out of the bays is
reduced. These highly beneficial aspects of the lake are under threat without further implementation of
the WMP and a drive to treat stormwater at the source.
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OPTION 2: Forebay Construction
The construction of forebays in the tributary arms of D’Olive Creek and Tiawasee Creek are one of the
primary recommendations of the WMP. The purpose of constructing forebays in the tributary arms is to
capture the sediment before it enters the open water areas of the lake. The forebay is located in a manner
that allows for easy access for maintenance to remove the sediment as it accumulates.
D’Olive Creek provided 82% (3,527 cubic yards per year) of the total sediment load to the lake during the
timeframe of 2007-2008 (Thompson Engineering, 2010). If this is indicative of the current loading rates,
constructing a forebay in the D’Olive arm can have the largest impact on keeping sediment out of the lake,
but will have a somewhat higher maintenance cost than a Tiawasee Creek forebay due to the higher
sediment load. However, the Tiawasee Creek portion of the lake has seen the largest volume of
accumulated sediment over the years, and is located adjacent to the proposed disposal area. Thus, the
lowest unit cost per volume restored is realized by removing sediment from the Tiawasee area of the lake.

OPTION 2A: D’Olive Creek Forebay East of Bayview Drive Bridge
The first remediation location considered is in D’Olive Creek east of the Bayview Drive bridge. Very high
sediment loads during the construction of Lake Forest subdivision quickly filled this area of the lake. As
seen in Figure 9, the area of what is now considered D’Olive Creek was once an open water part of the
lake.

F IGURE 9: V IEW L OOKING S OUTH TO B AYVIEW DRIVE BRIDGE IN 1979 (L EFT ) (C ARLTON & G AIL , J R ., 1979), V IEW L OOKING W EST
B AYVIEW DRIVE BRIDGE IN 1980 (RIGHT ) (I SPHORDING , 1981).

TO

Remediating this area by the construction of a forebay, and the development and implementation of a
maintenance plan, would have the benefit of allowing the sediment to be captured and removed prior to
entering the lake proper. By keeping future sediment out of the lake in this manner, future open water
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lake dredging projects would not be put in jeopardy of filling with the sediment currently located in the
tributary arm.
The WMP indicates that the needed live sediment storage volume for a two-year maintenance cycle is
roughly 7,000 cubic yards. The WMP recommends that outlet control structures be constructed to
prevent the resuspension of sediment during high flow events. ISE agrees with the recommendation to
have outlet control; however, the level of hydraulic analysis necessary to make these determinations lies
outside the scope of this report, which focuses on the feasibility of removing the sediment within an
assumed budget in order to restore volume to the lake.
A conceptual layout of the area proposed for sediment removal is shown in Figure 10. In developing this
concept, ISE sought to mirror the original shoreline of the lake as much as possible. This concept has a
footprint of 2 acres with a bottom elevation of 12.25 feet. The water depth varies from an existing depth
upstream of about 2 feet to a depth of 6.75 feet within the excavated area. The total volume restored is
approximately 17,125 cubic yards.
It is recommended that any future design have sufficient bathymetric data to accurately predict the water
surface elevation after lowering the lake, or either obtain this data by lowering the lake prior to design.
For the purpose of this report it is assumed that mechanical excavation can occur without difficulty to at
least the bottom of the creek at approximately elevation +17 feet. The northeast area of this site has a
broad floodplain with approximate elevation +19.5 feet based on LiDAR data, and the stream channel is
also well defined in this location. These two facts help show that the assumption is likely conservative.
The remaining volume of sediment excavated below elevation +17 feet is assumed to be more difficult to
excavate due to the need for dewatering of the area and/or higher fluidity of the excavated material.
Thus, higher unit excavation costs are assumed to be incurred below elevation +17 feet. The total project
cost per unit volume restored is $45.14.

F IGURE 10: C ONCEPT TO REMEDIATE D’O LIVE C REEK E AST OF B AYVIEW DRIVE
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The existing slope of the stream bed is approximately 0.2%. Excavation of any amount of sediment in this
location will increase the slope of the streambed, and risk forming a headcut that could migrate upstream.
To prevent this from occurring, it is recommended that grade control structures be considered for any
sediment removal on the east side of Bayview Drive. The control structures will need to be constructed
within D’Olive Creek as well as the two drainage ways that discharge into the creek. These structures will
likely need to be constructed of sheet pile, riprap and/or large boulders. These structures add additional
cost unrelated to actual sediment removal, thus reducing the volume of restoration that can be performed
within a given budget.
Additionally, as can be seen in the aerial photograph from 1980, the constriction at the bridge acts as a
pump that pulls sediment through to the open water of the lake. Ideally outlet control structures will be
included in any future design to ensure the design can function as a sediment trap. The lack of outlet
control means that maintenance will have to be performed regularly to ensure the bridge does not
continually pull the sediment through. However, sediment will likely be pulled through the constriction if
there is no outlet control, even with regular maintenance.
Removal of sediment in this location, and continued maintenance, will require coordination with property
owners to gain access to the creek. The property owners to whom ISE has spoken are generally willing to
provide access contingent upon no detrimental impact to their property. Access for construction and
maintenance would occur through the properties on Bayview Drive north and south of the creek, as well
as through properties along Ridgewood Drive that are owned by Lake Forest Preservation, Inc. Efforts to
contact Lake Forest Preservation, Inc. were not successful. However, an investigation into the availability
of easements on the parcels adjacent to the creek shows that available drainage and utility easements
are in place to accommodate the construction of a forebay in this location.

OPTION 2B: D’Olive Creek Forebay West of Bayview Bridge
Another logical location to remove sediment is where D’Olive Creek meets the lake just west of Bayview
Drive bridge. This location provides the most visible indication of the impact of sedimentation within the
lake. The bridge once provided a view of the lake’s open water, but the emergent vegetation and trees
that have grown in the shoaled areas now obscure the view as shown in Figure 11 and Figure 12. This site
was the location of a successful sediment removal project in 1998. However, the area was not maintained,
and the benefits of removing the sediment were quickly erased by more sedimentation. Imagery of the
results of this project was shown previously in Figure 2 and Figure 3.
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F IGURE 11: V IEW FROM B AYVIEW L OOKING W EST , L EFT IS S EPTEMBER 2008 (P ICTURE C OURTESY OF A SHLEY C AMPBELL ), R IGHT IS F EBRUARY
2016

F IGURE 12: M APPING OF D'O LIVE C REEK E AST OF B AYVIEW B RIDGE 2016

As noted above, D’Olive Creek provided 82% (3,527 cubic yards per year) of the total sediment load to the
lake from 2007 to 2008 (Thompson Engineering, 2010). Thus, constructing a forebay in the D’Olive arm
of the lake, and implementing a maintenance plan to remove the sediment from the forebay, will have
the largest impact on keeping future sediment out of the open water areas of the lake. By keeping
sediment out of the lake in this manner, future open water lake dredging projects would not be put in
jeopardy of filling with the sediment currently located in the tributary arm. Although the rate of erosion
into the creeks has been abated, the creek still has high erosion rates and a large volume of sediment
stored in the channel, thus it is essential that the area is maintained to prevent a similar repeat of the
quick erasing of the 1998 project.
The concept developed for this option, shown in Figure 13, removes sediment from a 3.22-acre area. It is
assumed that mechanical excavation will be successful to at least elevation +17. It is likely that this is a
conservative estimate, and extra depth can be obtained through mechanical excavation by allowing an
extended drying time after lowering the lake and diverting the stream away from the excavation. The
remaining volume of sediment excavated below elevation +17 feet is assumed to be more difficult to
excavate due to an anticipated increase in the fluidity of the excavated material. Thus, higher unit
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excavation costs are assumed to be incurred below elevation +17 feet. The total project cost per unit
volume restored is $40.58.
The concept provides 2 feet of water depth by excavation to elevation +17 as shown in the diagonally
hatched area in the concept figure. The area adjacent to the bridge shown in the solid hatch is proposed
to be deeper with a depth of 7 feet to allow storage of the sediment load as it is pulled through the
constriction at the bridge. Based on the assumptions made, the total volume of sediment that can be
removed from this location for the assumed budget of $775,000 is approximately 19,100 cubic yards. The
volume of the basin area is approximately 8,250 cubic yards below elevation +17.

F IGURE 13: C ONCEPT TO R EMEDIATE D'O LIVE C REEK W EST OF BAYVIEW DRIVE

Unlike the option to remove sediment from the east side of Bayview Drive, ISE does not anticipate grade
control structures will be needed to prevent upstream headcutting associated with sediment removal in
this location. This opinion is based on the tendency of the bridge to create a scour hole through the
constriction, and the lack of headcutting associated with the scour hole. The belief is that the sediment
stored upstream of the bridge is sufficient to replenish the scour hole at a rate that is at least equal to the
rate of sediment being pulled through the constriction, and that this same mechanism will be present
after the restoration of volume west of the bridge.
Excavation in this location would also provide an immediate improvement in aesthetics. While the full
amount of accumulated sediment cannot be removed within the assumed budget, the most prominent
shoaling can be removed. This location makes logical sense also because of accessibility. Construction
and future maintenance operations have easy access to the creek through a Lake Forest Property
Association owned parcel to the north and south of the creek by Bayview Drive, and as previously noted,
at least one known sediment removal project has been successfully completed in this location.

21

OPTION 2C: Tiawasee Creek Forebay
The mouth of Tiawasee Creek was once a portion of the open water of the lake. Over the years Tiawasee
has seen large volumes of sedimentation in excess of 10 feet in some areas, as shown Figure 14 from
Webb’s 2016 report.

F IGURE 14: M AP SHOWING D EPTHS OF SHOALING ABOVE THE O RIGINAL L AKE B OTTOM (WEBB , 2016)

The concept developed for this option, shown in Figure 15, restores volume to a 3.2-acre area. It is
assumed that mechanical excavation will be successful to at least elevation +16.5. This assumption is due
in part to the broad floodplain west of the creek and the higher degree of channelization of Tiawasee
Creek. It is likely that this is a conservative estimate, and extra depth can be obtained through mechanical
excavation by allowing an extended drying time after lowering the lake and diverting the stream away
from the excavation. The remaining volume of sediment excavated below elevation +16.5 feet is assumed
to be more difficult to excavate. Due to this increased difficulty, higher unit excavation costs are incurred
below elevation +16.5 feet. The total project cost per unit volume restored is $37.73.
The concept provides a minimum of 2.5 feet of water depth by excavation to elevation 16.5 as shown in
the diagonally hatched area in the concept figure. The basin area shown with the solid hatch is to have a
depth of approximately 7 feet to allow storage of the sediment load from upstream. Based on the
assumptions made, the total volume of sediment that can be removed from this location for the assumed
budget of $775,000 is approximately 20,500 cubic yards. The volume of the basin area is approximately
8,000 cubic yards below elevation +16.5.
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F IGURE 15: C ONCEPT TO R EMEDIATE T IAWASEE C REEK

The area provides similar benefit as the options in D’Olive Creek for keeping sediment out of the lake.
However, the sediment load in Tiawasee is estimated at 728 cubic yards per year, whereas D’Olive is
estimated at 3,527 cubic yards per year (Thompson Engineering, 2010). The lower volume of sediment
loading will result in lower maintenance costs than D’Olive, but the benefit of keeping the sediment out
of the lake will be less. Also, the ability to dispose of the material within the construction zone means less
dollars spent on transporting the material, and
allows more sediment to be removed.
The slope of the stream is approximately 0.25%
through the sediment removal zone, and any
excavation will increase this slope. ISE recommends
the consideration of grade control structures to
ensure a headcut does not migrate upstream.
An added benefit in this location is the opportunity
for recreational benefit. The fairway disposal area
adjacent to the creek is a City of Daphne owned disc
golf course, with walking trails. During site visits the
area was noted to be very active with people. The
area where sediment removal is proposed is thick
F IGURE 16: V IEW FROM THE F AIRWAY T OWARD THE P ROPOSED
with trees and undergrowth as shown in Figure 16. SEDIMENT R EMOVAL AREA ON T IAWASEE
Opening up views to the lake will provide an
intangible, yet real benefit to the community.
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OPTION 3: Open Water Dredging
Another option to restore volume to the lake is by hydraulic dredging in open water. The hydraulic dredge
is a piece of floating equipment that can be deployed to the open water areas of the lake without need to
lower the water level of the lake. The hydraulic dredge functions by utilizing a pump and dredge head to
draw the sediment out of the lake in a slurry of about 85% water and 15% sediment. The slurry is pumped
through pipes to the disposal area where the sediment and water are separated.
There are a couple of options for dewatering dredged material in Lake Forest. The first alternative is
through passive dewatering, which involves the construction of a dewatering basin on the Tiawasee
fairway. The sediment is pumped to the basin and the sediment is allowed to settle and separate from
the water. The water is then discharged into Tiawasee Creek. As previously mentioned, the fairway has
an approximate 3 percent slope toward the creek. Thus, construction of the containment facility will
require grading to accommodate the slurry.
Another option for disposal of dredged material is
the use of geotextile dewatering tubes shown in
Figure 17. The dredged slurry is pumped into the
geotextile tubes, and the water filters out of the
geotextile fabric while leaving the sediment
contained. This option is slightly more expensive
than the construction of a containment facility, but
there are added benefits such as faster dewatering
times, smaller required footprint, reduced odor,
and ease of use. Despite the added cost, this is the
recommended method of dewatering for any
future dredging project.
Dredging is expensive compared to traditional FIGURE 17: G EOTEXTILE DEWATERING T UBES (R.H. M OORE &
mechanical excavation. Mobilization costs and ASSOCIATES, N .D .)
unit costs are high. Mobilization costs given to ISE were in the $100,000 range. The high mobilization
costs have a disproportionate impact on smaller budget projects, and drive up the total cost per unit
sediment removed. In the case of Lake Forest lake, unit cost is high because of the distances required to
pump the dredged material. The distances vary from about 1000 feet at the nearest point in the lake to
over a mile at the furthest. Dredge contractors have indicated that additional booster pumps will be
needed for pumping more than about 2500 feet. Estimates for the unit cost of dredging range from $24
per cubic yard to in excess of $30 per cubic yard. Estimates for the total cost per unit volume restored
vary from $42 per cubic yard to $53.15 per cubic yard. Figure 18 gives perspective on this level of sediment
removal.
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F IGURE 18: L IMITS OF DREDGING WITHIN PROPOSED BUDGET

While hydraulic dredging is a feasible alternative for removing sediment from the lake, ISE recommends
hydraulic dredging only be considered after forebays are constructed in the tributary arms, and only when
enough budget is available to have a large-scale project that will help to balance the high mobilization
costs and bring down the unit cost.

OPTION 4: Dredge the Lake to Original Limits
Dredging the Lake Forest lake to its original depth and shoreline is the surest option to restore the lake to
its intended purpose of a recreational and aesthetic resource to the community and a viable habitat. In
order to analyze this option, it is necessary to know the total volume of accumulated sediment The
determination of original lake volume lies outside the scope of this report, but at least two estimates of
the original volume have been performed in the past. Although the estimates vary in their methodology,
insight to the original volume of the lake can be obtained.
In 1981 Isphording estimated the original reservoir volume of the lake to be 620.20 acre-feet. His estimate
was determined by planimeter from the 1967 and 1974 USGS Bridgehead Quadrangle Map.
In 2016 Webb estimated the original reservoir volume of the lake to be 356.03 acre-feet within a defined
study area bounded by the bridge on Bayview Drive, the dam to the west, just upstream of the mouth of
Tiawasee to the south, and the original shoreline. His estimate was determined by digitizing a 1958
topographical map of the lake using Geographic Information System software. He estimated an additional
145 acre-feet of original pool volume is contained in the Tiawasee arm of the lake. The estimate was
based on average pre-dam ground elevations. In total, Webb estimates the original volume of the lake to
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be 500 acre-feet. However, Webb’s analysis does not quantify the original volume of the lake east of
Bayview Drive.
ISE determined an approximate open water area of 6.5 acres existed east of Bayview Drive at the time of
lake construction. This estimate was obtained by overlaying the current lake limits with an aerial
photograph showing the original lake shoreline in AutoCAD Civil 3D. If both Webb’s and Isphording’s
estimates are correct then the difference of about 120 acre-feet between their estimate represents the
amount of sediment stored in the portion of the lake east of Bayview Drive. However, this represents
over 18 feet of sediment accumulation on average, which is not a reasonable conclusion. Thus, the actual
original pool volume of the lake lies somewhere between Webb’s and Isphording’s estimate. A more likely
average sediment depth is 8 feet, which is consistent with Webb’s sediment accumulation depths west of
Bayview Drive. Taking into consideration Webb’s analysis and this rudimentary analysis, the original total
pool volume of the lake is likely 550 acre-feet (887,333 cubic yards). Current pool volume is less than 197
acre-feet (Webb, 2016). Thus, approximately 353 acre-feet (569,507 cubic yards) of sediment has
accumulated in the lake since its construction.
The accumulated volume of 353 acre-feet represents an average sediment accumulation of approximately
5 feet over the whole area of the original lake. Using the low range of total project cost per unit volume
restored of $42 for open water dredging, the total project cost would be $23.9 million. Additional dredge
disposal areas will also have to be identified; if all the accumulated sediment were placed on the proposed
6-acre fairway disposal area, the pile of sediment would be nearly 60 feet tall.

ADDITIONAL CONSIDERATIONS
The Lake Forest lake was formed in 1973, 44 years ago, with the construction of the dam. The dam age
is approaching 50-years, a common design life (Natural Resources Conservation Service, 2003), and is
showing signs of aging. ISE was provided a Visual Dam Inspection report performed by Harper & Garratt
Engineering, Inc. on March 22, 2004. The purpose of the report was “to determine the existing
conditions of the [dam] from a visual point of view” (Harper & Garratt Engineering, Inc., 2004).
The report noted the following deficiencies:
•
•
•
•
•

The southwest corner of the dam had experienced scour of approximately 20 feet under the
wing slab.
Scour was observed on the downstream riprap on the west side of the dam on each side of the
creek
The concrete slab that covers the dam had longitudinal and transverse reflective cracks
throughout.
The concrete slab had concrete spalls throughout that vary in size not greater than 3 feet in
diameter and 3 inches deep.
The outlet control structure had spalling and the structural steel frame was completely covered
in rust and had experienced major section loss in its members.
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During the course of the development of the sediment removal feasibility study, ISE additionally noted
some of these same deficiencies in the dam, and it appeared that at least some of the recommended
maintenance actions were not taken. ISE was advised by representatives of the POA that the outlet
control is broken in the closed position, causing base flow to flow over the dam. As noted in the Harper
& Garratt 2004 inspection, when the sluice gate was functioning properly the base flow was primarily
discharged through the piped primary spillway rather than over the crest of the dam.
Since the dam appears to be experiencing problems that should be addressed, it became necessary to
classify the risk posed by a potential dam breach. It is uncontroversial that the risk posed to the Mobile
and D’Olive Bays from sediment influx from any future loss of the dam, as well as the risk to the Daphne
populous from the breach flows, is greatly higher than any benefit gained from sediment removal
discussed in the report. Because of this, ISE performed a rudimentary analysis to determine the dam
breach flows and their threat to downstream structures.
ISE utilized the NWS Simplified Dam Break Equation in conjunction with several peak flow equations that
were developed from historic dam failures to estimate the peak dam breach flow. The equations
included: USBR (envelope equation), Macdonald and Langridge-Monopolis (1984), Macdonald and
Langridge-Monopolis, (1984 - envelope equation), Froehlich (1995b), Xu and Zhang (2009), Kirkpatrick
(1977), Soil Conservation Service (SCS, 1981), Hagen (1982), Singh & Snorrason (1984), Singh &
Snorrason (1984), Costa (1985), Costa (1985), Costa (1985 -envelope equation) and Evans (1986).
Equations that yielded a flow more than 3-times above or 3-times below the Simplified Equation were
excluded from consideration. ISE then correlated these breach flows to the FEMA Flood Insurance
Study and estimated that the bridge over D’Olive Creek on Main Street will likely be overtopped with a
breach occurring during a large storm event. Therefore, under this scenario, the potential loss of human
life as a result of a dam breach cannot be ruled out by the rudimentary analysis performed.
Therefore, based on the above information, it is ISE’s opinion that the dam needs maintenance and is in
need of repair to extend its life expectancy. Should funding be limited, it is ISE’s opinions that the
recommendations for the dam be considered a higher priority than any major dredging efforts.

SUMMARY & RECOMMENDATIONS
Restoration of volume to the Lake Forest lake is an important goal in the implementation of the WMP and
to the protection of D’Olive Bay. This paper seeks to provide options for future planners. Removing
sediment in the D’Olive Creek tributary arm of the lake will provide sediment retention for the area that
currently contributes the highest bedload to the lake, while removing sediment from the Tiawasee Creek
tributary arm of the lake will remediate the portion of the lake that has seen the highest levels of past
sedimentation. Additionally, while dredging in the open water is an option, it is essential that it be
performed after remediation of the tributary arms, and only be performed when there is a high enough
budget to lower the total project cost per unit restored.
In order to provide both a summary of the projects, as well as a project recommendation based on the
assumed budget, the projects were ranked according to the criteria contained in multi criteria decision
matrix shown in Table 1 and Table 2. The matrix contains several criteria identified as having importance
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in the WMP as well as through public input. The criteria are assigned an importance factor, and each
project is ranked 0 to 5 on its ability to meet the criteria.
The option to restore volume to the Tiawasee Creek tributary arm does the best job of meeting the criteria
within the given budget. However, this does not mean that it is the best project. The option on D’Olive
Creek west of Bayview Drive is ranked second, and depending on one’s priorities, this project could very
well be equal or better than the Tiawasee option.
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T ABLE 1: M ULTI-C RITERIA D ECISION A NALYSIS M ATRIX C ONSIDERING R ECREATION P OTENTIAL AND A ESTHETICS

Volume
Restored
(CY)

Cost Estimate
($)

Unit
Cost
($/CY)

$ 23,900,000

$

42

113

2.69

1

20,518

$

774,132

$

38

85

2.25

2

2

19,100

$

774,188

$

41

73

1.80

3

2

1

17,125

$

772,068

$

45

41

0.91

4

0

0

14,580

$

774,940

$

53

25

0.47

5

Importance Factor
(0 to 3)

3

3

3

3

2

2

2

3

3

1

1

Dredge Whole
Lake (water depth
varies)

5

1

4

5

4

5

5

5

5

5

5

569,507

Tiawasee (2.5'-7'
water depth)

0

4

2

5

4

5

4

4

2

4

4

0

4

3

4

4

2

2

3

3

4

0

2

2

2

1

1

2

2

2

0

2

1

1

0

5

0

0

1

D'Olive West of
Bayview (2'-7'
water depth)
D'Olive East of
Bayview (2'-6.75'
water depth)
Open Water
Dredging (water
depth varies)
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MCDA
Matrix
Score

MCDA
MCDA
Score per
Rank
$
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T ABLE 2: MULTI -CRITERIA DECISION ANALYSIS MATRIX WITHOUT CONSIDERATION OF RECREATION POTENTIAL OR
A ESTHETICS

Volume
Unit
Cost Estimate
Restored
Cost
($)
(CY)
($/CY)

Importance Factor
(0 to 3)

3

3

3

3

2

2

2

3

3

0

0

Dredge Whole
Lake (water depth
varies)

5

1

4

5

4

5

5

5

5

5

5

569,507

Tiawasee (2.5'-7'
water depth)

0

4

2

5

4

5

4

4

2

4

4

0

4

3

4

4

2

2

3

3

4

0

2

2

2

1

1

2

2

2

0

2

1

1

0

5

0

0

1

D'Olive West of
Bayview (2'-7'
water depth)
D'Olive East of
Bayview (2'-6.75'
water depth)
Open Water
Dredging (water
depth varies)

MCDA
Matrix
Score

MCDA
MCDA
Score per
Rank
$

$ 23,900,000

$

42

103

2.45

1

20,518

$

774,132

$

38

77

2.04

2

2

19,100

$

774,188

$

41

67

1.65

3

2

1

17,125

$

772,068

$

45

38

0.84

4

0

0

14,580

$

774,940

$

53

25

0.47

5

Additionally, in regards to the dam, ISE recommends:
1. A thorough dam inspection be performed and maintenance be performed on the dam as
necessary
2. The dam be classified as a high hazard dam until a full breach analysis can be performed to
demonstrate the contrary
3. Additional work be performed to bring the dam up to current standards, including items such as
an Emergency Action Plan as needed.
These recommendations are based on the knowledge that some of the dam’s materials are showing
signs of approaching their design life, the dam has notable deficiencies, that routine and recommended
maintenance is most likely not being performed, that the dam is functioning abnormally because the
outlet control structure is broken, and that it cannot be ruled out that a breach will potentially result
in the loss of human life. Should funding be limited, it is ISE’s opinion that the recommendations for
the dam be considered a higher priority than any major dredging efforts.
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CONCEPTUAL DRAWINGS
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APPENDIX C

FEMA FLOOD INFORMATION

APPENDIX D

PUBLIC CORRESPONDENCE

LAKE FOREST LAKE
concepts for restoration
A Public Discussion at City Hall
Tuesday, August 30, 2016 @ 6:00 pm
Lake Forest Lake and its tributaries, D’Olive and Tiawasee Creek,
are valuable assets to our community. These waterbodies and the
life they support are resources worth preserving. The Mobile Bay
National Estuary Program, with funding provided by the National
Fish and Wildlife Foundation Gulf Environmental Benefit Fund,
and support from the Lake Forest Property Owners Association has
assembled a team to identify concepts to preserve and restore Lake
Forest Lake. Please join us as we discuss the effort!

www.intse.com/lake-forest.html

LAKE
FOREST

LAKE
concepts for
restoration

A Public Discussion at Daphne City Hall
Tuesday, August 30, 2016 @ 6:00 pm
Lake Forest Lake and its tributaries, D’Olive and Tiawasee Creek, are valuable assets to our community. These waterbodies and the life they support are resources worth preserving. The Mobile Bay
National Estuary Program, with funding provided by the National Fish and Wildlife Foundation
Gulf Environmental Benefit Fund, and support from the Lake Forest Property Owners Association
has assembled a team to identify concepts to preserve and restore Lake Forest Lake. Please join us at
the open forum. We look forward to your participation and input.

www.intse.com/lake-forest.html
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The Lake Forester

Your Community...Experience it!
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Council Candidate Forum: Tuesday, August 9th,
6pm - 8pm, at the 19th Hole Restaurant in Lake Forest
“Meet & Greet”

Mayoral Candidate Forum: Wednesday, August 10th,
6pm - 8pm, at the 19th Hole Restaurant in Lake Forest
*Each candidate will have 5 minutes to speak*

This forum is open to the public.
Here’s your chance to “meet & greet” the candidates
so you can make an informed decision on

August 23rd, Municipal Election Day!
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Lake Forest Lake: Concepts for Restoration
By Wade Burcham,
PE, LEED AP BD+C |
Senior Engineer
Integrated Science &
Engineering, Inc.
Lake Forest Lake
and its tributaries,
D’Olive Creek and
Tiawasee Creek, are
valuable assets to our
community.
They
provide aesthetic and
recreational benefits
to Lake Foresters

and
surrounding
communities and
are home to many
forms of life. The lake
plays an important
ecological function
in keeping sediment
out of D’Olive and
Mobile bays. These
waterbodies
and
the life they support
are resources worth
preserving
and
enhancing.

Over the years,
Lake Forest Lake has
performed very well
in trapping sediment.
So well, in fact, that
its function defines
its fate: eventually
filling completely
with sediment. This
outcome is in no one’s
best interest. However,
with careful planning
and forethought, the
useful life of the lake
can be extended for

the mutual benefit
of its wetland life
and the Lake Forest
community.

Gulf Environmental
Benefit Fund and
assistance from the
Lake Forest Property
Owners Association,
The
p l a n n i n g has assembled a team
involved
w i t h to study and identify
preserving
a n d goals, expectations,
restoring the lake is a and concepts for
community effort. The p r e s e r v i n g
and
Mobile Bay National restoring Lake Forest
Estuary Program, with Lake.
funding provided by
the National Fish and
Your input means
Wildlife Foundation a lot! If you are

interested in helping
to preserve and restore
Lake Forest Lake,
please visit www.intse.
com/lake-forest.html,
join the participation
list, and stay informed
on how you can
help. Additionally, a
meeting will be held
at Daphne City Hall
Council Chambers on
August 30, 2016 at 6:00
p.m. to discuss this
effort.

Call About Our

Your Local
Gulf Coast

Life Insurance
Also Homeowner’s, Auto & all your financial needs

Betty Purvis Insurance Agency, Inc.
Also Specializing In BOAT AND UTILITY TRAILER REPAIR and WE SELL All
Brands of BOAT TRAILERS

Call for Affordable Rates, Dependable Service, and
Free Quotes on Your Home, Renters, Landlords, Vacant
Homes or Mobile Homes.

Offering the Strongest, Most Powerful WEED EATERS, BLOWERS,
TRIMMERS AND OTHER HAND HELD ITEMS BY REDMAX

Pay Less Premium
for More Coverage

A Large Selection of Used and Upgraded GOLF CARTS Along with
a Complete BATTERY STORE Provided by Duiett’s Battery.
Your Only Local Certified GOLF CART REPAIR Center Using All
of the Latest Technology and Diagnostic Tools
PROPANE For All Applications, Motorhomes, Grill Bottles, Forklift Bottles

CALL 251.517.0678 OR VISIT WWW.CMACSERVICE.COM
STOP BY OUR NEW LOCATION - 23801 HIGHWAY 98, FAIRHOPE
JUST NORTH OF ROCK CREEK SUBDIVISION

23690 U.S. Hwy. 98 Suite E1
in the Delta Center next to Rock Creek, Montrose, AL

251-928-3229
Betty Purvis

or toll free

1-866-928-3229

January 5, 2017

Dear Lake Forest Property Owner,

A study is underway to identify alternatives to restore volume to portions of the Lake Forest lake. In
order to examine the feasibility of restoring volume to the lake, it would be helpful to obtain information
from you about any constraints that you might have or might be aware of. Please contact Integrated
Science & Engineering Information at (251) 210-2544 to schedule an appointment for a telephone
interview. Additional information about the restoration effort can be found at www.intse.com/lakeforest.html.

Kind Regards,

Engineering Team

Atlanta / Savannah / Mobile
1290 Main Street, Suite C, Daphne, AL 36526
(p) 251.210.2544
www.intse.com

APPENDIX E

HARPER & GARRETT 2004 VISUAL INSPECTION
OF THE LAKE FOREST DAM

