Memo:

City of Statesboro, Stormwater Masterplan
Update, March 2021

RE: Completion of Task Order No. 04: Preliminary Stream Restoration Assessment and
Update for the City of Statesboro Stormwater Masterplan

Introduction & New Project Assessment

The City of Statesboro’s Stormwater Masterplan was developed in 2017. Through this
process, the City also updated its drainage Capital Improvement Program (CIP) list that
were developed in 2015 as part of the City’s Stormwater Utility Program. One component
missing from the Stormwater Masterplan and CIP list is stream channel stabilization and
restoration. Stormwater management and stream stabilization and restoration are closely
linked. Without a sufficient floodplain or stable streambanks, urban stormwater runoff
erodes stream channels, which can threaten infrastructure and public safety and create a
source of non-point source pollution. If stabilization techniques are not properly designed
and constructed, maintenance efforts to patch erosion are often repeated and can
become more costly.

Due to this link and the importance to consider streams with stormwater projects,
Goodwyn Mills Cawood (GMC) conducted a more thorough review and assessment of
existing CIP projects that include erosion and stream restoration and stabilization
components. In addition, GMC also included new CIP projects for other areas with erosion
that are not currently on the CIP list. Lastly, the assessment included a review of grant
opportunities to help finance future work.

The GMC project team met with Marcos Trejo, Stormwater Manager, on February 5, 2021,
to review and discuss GMC'’s preliminary review of the City’s CIP and to identify other areas
with stream/channel erosion issues not currently on the list. This meeting also included a
field tour of the new and existing projects.

Stream restoration was noted in the following existing CIPs:
e #45: Johnson Street near Johnson Avenue
o The City has already started addressing this CIP, and it was designed last year.
e #49: Canal at Church Street & Donnie Simmons Road
o The City has already started addressing this CIP, and the proposed 4-acre
regional detention has been designed.
e #51: Gentilly Canal
o This projectis still an issue, and the site was visited during field assessment.
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New project sites identified during the field tour included:
e 1.Blind Willie McTell Trail

2. Luetta Moore Park

3. Martin Luther King Jr. Drive Utility

4.Van Buren Street

5. Public Works Restoration

In addition to the five new project sites listed above, Project #51 “Gentilly Canal” was
reassessed and the approach and cost were updated. During the site tour, there were
several exposed utility crossings observed to be causing debris blockages or scour in the
stream bed. As a result, an additional project was recommended to assess the condition
of utility crossings citywide and to determine feasibility for stream restoration structures
to provide grade control and build-up of sediment to cover exposed utility pipes. Project
#3 “Martin Luther King Jr. Drive Utility” was one project deemed suitable for this approach.

For each project listed above, a one-page sumary sheet was created to describe the issue
and proposed solution, and they are presented on the subsequent pages. A cost estimate
was also developed based on the project scope and scale. Cost estimates included
engineering design, surveying, permitting, and construction costs, and a 10% contingency
was added to the construction cost line item. Easements and property acquisition were
not included in the cost estimates. A summary of the project costs and lengths are
presented in Table 1, and detailed cost estimate tables are included in Appendix A.

Table 1. Summary of CIP Projects

. . . Project
Project ID & Name Project Cost Project Type Length (f9)
Project 1- Blind Willie McTell Trail - $405,500 Stream Restoration 1050
Phase | &I
Project 2 - Luetta Moore Park $180,200 Stream Restoration 630
Project 3 - Martin Luther King Jr. Drive Utility /

Utility $85,360 Bank Stabilization 700

Project 4 - Van Buren Street $60,920 Bank Stabilization 350

Project 5 - Public Works Restoration $394,250 Stream Restoration 844

Project 6 - Gentilly Canal $1,259,650 Stream Restoration 2,485
. . . $17,500* GIS Mapping &

Project 7 — Utility Crossing Assessment (varies with scope) | Field Assessment




Stream Restoration Techniques and Example Structures

This preliminary assessment evaluated various methods for stream restoration based on
natural channel design methodology, taking into account constraints presented by the
existing stream and surrounding land uses. The most critical aspect of stabilizing incised
stream channels is to reestablish floodplain access for high flow events. The primary
function of a floodplain is to dissipate energy during high flows by allowing water to spread
out and decrease velocity. The result is greatly reduced shear stress in the active channel,
resultingin less bed scour and streambank erosion. The following presents four restoration
options in priority order for addressing incised alluvial streams. Each option is described
below and summarized in Table 2 with advantages and disadvantages.

Priority 1 Restoration Option: Establish Bankfull Stage at the Historical Floodplain
Elevation. For a Priority 1restoration, the incised channel is re-established on the historical
floodplain using the relic channel or by way of construction of a new morphologically stable
channel (Figure 1). The channel is “lifted” to a higher elevation in order to connect with the
historical floodplain. The new channel has the dimension, pattern, and profile
characteristic of a stable form, and its floodplain is on the existing ground surface. The
existing, incised channel is either filled in completely or filled in partially to create
discontinuous oxbow lakes and offline wetlands that are level with new floodplain
elevation.

The surrounding land use can be prohibitive of this restoration type. Priority 1restorations
typically result in higher flood elevations and require sufficient land for meandering, which
can be a problem where flooding and land use issues exist. Also, constraints such as
permanent culverts upstream or downstream of the restoration reach can render this
approach infeasible.

Priority 1 Restoration

” Wetland or
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Connected to Floodplain

.....

Figure 1. Conceptual cross section of Priority 1restoration (Doll et al, 2003).
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Priority 2 Restoration Option: Create a New Floodplain and Stream Pattern with the
Stream Bed Remaining at the Present Elevation. In a Priority 2 restoration, a new, stable
channel with the appropriate dimension, pattern, and profile is constructed at the elevation
of the existing channel (Figure 2). A new floodplain is established, typically at a lower
elevation than the historical floodplain. The new channel is typically a meandering channel
with bankfull at the elevation of the new floodplain. This type of project can be
constructed in dry conditions while streamflow continues in its original channel or is
diverted around the construction site.

A major advantage of the Priority 2 approach is that flooding does not increase and may in
some cases decrease as the floodplain is excavated at a lower elevation. Riparian wetlands
in the stream corridor created by the excavation may be enhanced with this approach.
Priority 2 projects typically produce more cut material than is needed to fill the old channel.
This means that designers must consider the expense and logistics of managing extra soil
material excavated from the floodplain. Surrounding land uses can limit the use of this
approach if there are concerns about widening the stream corridor.

Priority 2 Restoration

New Stable Channel

Lower Floodplain

Figure 2. Conceptual cross section of Priority 2 restoration (Doll et al, 2003).
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Priority 3 Restoration Option: Widen the Floodplain at the Existing Bankfull Elevation.
Priority 3 restorations entail converting the existing unstable stream to a more stable
stream at the existing elevation and with the existing pattern of the channel but without an
active floodplain (Figure 3). This approach involves establishing proper dimension and
profile by excavating the existing channel to change stream classification (e.g., convert
streams classified as F and/or G to C or E classification). This restoration concept is
implemented where streams are confined (laterally contained) and physical constraints
limit the use of Priority 1 and 2 restoration. A Priority 3 restoration can produce a
moderately stable stream system but may require structural measures and maintenance
attention. For these reasons, it may be more expensive and more complex to construct
depending on valley conditions and structure requirements.

Priority 3 Restoration

New Stable Channel

Narrow Floodplain

Figure 3. Conceptual cross section of Priority 3 restoration (Doll et al, 2003).

Priority 4 Restoration Option: Stabilize Existing Streambanks in Place. In a Priority 4
Restoration approach, the existing channel is stabilized in place by the use of stabilization
materials and methods that have been used to decrease streambed and streambank
erosion, including rip rap, gabions, and bio-engineering methods. This is a high-risk method
due to the lack of address of existing excessive shear stress and velocity that has caused
the current condition of the impaired channel. Also, it limits the aquatic habitat. This is the
least desirable from a biological and aesthetic standpoint.
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Table 2. Advantages and disadvantages of restoration options for incised streams.

Priority # Advantages Disadvantages
Results in long-term stable stream . .
Increases flooding potential
Restores optimal habitat values Requires wide stream corridor
1 E:Slinces wetlands by raising water Unbalanced cut/fill
Minimal excavation required May disturb existing vegetation
Results in long-term stable stream
Improves habitat values Requires wide stream corridor
2 Enhances wetlands in stream Requires extensive excavation
corridor May disturb existing vegetation
May decrease flooding potential
Results in moderately stable stream May disturb existing vegetation
3 Improves habitat values Does not enhance riparian wetlands
May decrease flooding potential Requires structural stabilization
Maintains narrow stream corridor measures
Does not reduce shear stress
May stabilize streambanks May not improve habitat values
4 Maintains narrow stream corridor May require costly structural
May not disturb existing vegetation measures
May require maintenance

The recommended restoration techniques include in-stream structures to provide grade
control, bank stability, and enhanced habitat. Examples along stream banks to direct
energy away from the bank while deep-rooted vegetation becomes established include:
root wads (Figure 4), j-hooks (Figure 5), and log vanes (Figure 6). Another structure type that
provides grade and flow direction control at the heads of riffles is a boulder cross vane
(Figure 7). All of these structures enhance habitat by providing local scour holes and woody
debris. The main intent of instream structure installation is to direct flow away from the

banks, providing bank protection and improving stability.
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Figure 4. Schematic root wad cross section (from VDCR, 2004).
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Figure 5. Schematic j-hook vane cross section, profile, and plan view (from Rosgen,
2001b).
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Figure 6. Schematic log vane cross section and plan view (from VDCR, 2004).
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Figure 7. Schematic cross vane cross section, profile and plan view (from Rosgen, 2001b).
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Similar Projects

As the proposed project cover a wide range of scales and conditions, examples of similar
projects that GMC has design and constructed are described below, and a project sheet
of each example is also included:

e McLellan Creek Bank Stabilization and Green Infrastructure
o Example: Small-scale bank stabilization.
o Applicable Site: Public Works
e Auburn University Parkerson Mill Creek Stream Restoration
o Example: Stream restoration along highly-trafficked and visible site; “Priority
3” stream restoration site where floodplain was widened.
o Applicable Site: Blind Willie McTell Trail
e Troy University Janice Hawkins Park
o Example: Addition of sinuous channel and floodplain; “Priority 2" stream
restoration site.
o Applicable Site: Public Works
e D’Olive Creek Stream Restoration
o Example: Large-scale stream restoration.
o Applicable Site: Gentilly Canal
e City of Auburn Softball Field Streambank Stabilization
o Example: Flexamat; streambank armoring (“Priority 4” stream restoration).
o Applicable Sites: Luetta Moore Park, Martin Luther King Jr. Drive Utility, and
Van Buren Street
e MWWSSB Sewer Line Crossing Stabilization
o Example: Utility Stabilization.
o Applicable Site: Martin Luther King Jr. Drive Utility, and Utility Crossing
Assessment
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Potential Grant Funding

In November 2020, Georgia EPD released a new, draft TMDL Evaluation for six stream
segments in the Ogeechee River Basin for sediment. One of the stream segments is just
downstream of the Statesboro city limits — Little Lotts Creek. The TMDL describes the
upper portion of the Little Lotts Creek watershed, that is includes about half of the City, as
a “not supporting watershed” due to Sediment (for fish communities). A map from the
draft TMDL is presented in Figure 8. If this TMDL is approved and finalized, it will enable
the City of Statesboro to pursue Section 319(h) grant funds from Georgia EPD to implement
non-point source pollution prevention projects, such as stream restoration. An
intermediate step to be eligible for a Section 319(h) grant is to have a Watershed
Management Plan that meets the U.S. EPA’s nine elements for watershed planning.
Sometimes there are grants available to write a watershed management plan. All stream
restoration projects included in the Task Order #4 Assessment are within this watershed
except for “5. Public Works Restoration.”

Section 319(h) grant funds have a maximum grant request of $400,000 and require a
minimum of 40% of the total project cost to be non-federal matching funds. Therefore, the
minimum match required for a $400,000 grant request is $266,667. Grants can be matched
with In-Kind personnel and fringe, state-funds (e.g., GDOT), stormwater utility funds, or a
combination of those listed prior.
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Recommendations / Next Steps

Based on the preliminary stream restoration assessment, it is recommended that the City
pursues the following action items over the next year:

1. In-depth assessment for Gentilly Canal and develop conceptual design
a. This project is estimated to cost approximately $1.26M, so it is
recommended to identify the most pressing sections for restoration and
stabilization. This evaluation is performed utilizing the Bank Erosion Hazard
Index (BEHI). This assessment is estimated to cost $12,500.
2. Track Ogeechee River Basin TMDL Evaluation status
a. Once the TMDL Evaluation is approved, the City should work to create a
Watershed Management Plan (WMP) for the HUC-12 watershed within the
City Limits. Then, the City should apply for Section 319(h) Grants to address
one of the projects in Little Lotts Creek watershed
3. Pursue design contract for Blind Willie McTell Trail project
a. This project was identified as the highest priority project being the only one
as Tier 1. Based on the construction cost and available funds, the
construction may be phased in two sections.
4. GIS/field assessment of vulnerable water and sewer utilities at stream crossings
a. There were a few suitable sites for this approach identified during the
February 5* field visit, but the GIS assessment would allow for higher priority
areas to be located. This project will require contractor support and
coordination with Stormwater, Water/Sewer, and GIS staff.

As funds are available for additional projects, it is recommended to look at the Tier 2 sites
— MLK Jr. Drive Utility, Public Works Restoration, and Gentilly Canal

1. Public Works Restoration was the highest ranked of the three. It would have been
ranked higher but it is only partially in the City ROW or easement. The property
owner of Save-A-Lot may be interested in sharing financial cost as the stream has
already impacted their parking lot and could impact the building structure. This
project has the most space and potential to implement natural channel design
techniques

2. The Gentilly Canal was the next highest ranked project, and it has a large cost.

3. The lowest Tier 2 project is Martin Luther King Jr. Drive. This project has suitable
elevations to be a good test case for protecting utility lines.
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Appendix A - Opinion of Probable Cost Summary Sheets
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