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EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

The City of Georgetown retained WK Dickson to complete a Stormwater Management Plan for
the City’s jurisdictional area. The development of the stormwater management plan is a strategic
initiative with the following goals, as identified by the City:

e Address flooding in flood-prone areas;
e Protect property and the natural environment; and
e Enhance water quality.

Georgetown is in Georgetown County, South Carolina, between Charleston and Myrtle Beach.
The City’s well-preserved historic district and coastal location bring significant tourist activity
throughout the year. Due to its location at the confluence of three major rivers (Great Pee Dee,
Waccamaw, and Sampit), Georgetown is vulnerable to recurrent flooding during major storm
events, as well as high tide conditions.

While tidal patterns were taken into account as part of the Stormwater Management Plan, the
focus of the Management Plan is to mitigate flooding due to rainfall onto the Georgetown
watershed, as opposed to river and bay waters rising out of their banks. The City of Georgetown,
Georgetown County, and other stakeholders are actively analyzing methods to protect the City
from rising water levels, and where feasible, will seek to incorporate recommendations found in
the Management Plan with broader flood protection efforts.

The stormwater infrastructure maintained by the City covers approximately 4,500 acres (~7
square miles). The overall watershed is generally residential in land use, but also includes two
commercial corridors along Front Street and North Fraser Street, as well as the International
Paper and Liberty House Steel Mill industrial facilities.

The Stormwater Management Plan included a process to assess how stormwater is currently
managed within the study area and to develop recommendations for improving the management
of stormwater including the identification of capital projects. The process began with City
personnel identifying 23 locations that have repetitive flooding during large storm events. The
areas located within the historic district were given the highest priority based on the potential for
property damage and disruption of tourist and commercial functions. They are outlined below:

e Front Street/Orange Street — frequent flooding occurs through Constitution Park and the
Coastal Carolina parking lot into the intersection of Front Street and Orange Street. This
location is in the center of the Front Street commercial corridor and is a prime tourist
destination. The outfall is tidally influenced, and also experiences significant runoff due
to the drainage area being fully developed with large impervious areas. As one of the
most visible locations in Georgetown, resolving flooding in this area is the highest priority
to City personnel and citizens.

City of Georgetown — Stormwater Management Plan Page ES-1
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EXECUTIVE SUMMARY

e Front Street/Cannon Street/St. James Street/Highmarket Street/Screven Street -
encompassing over ten percent of the historic district, the recurrent flooding in this area
poses significant threats to transportation and private property. The outfalls in this area
are tidally influenced, and face challenges from flat topography and limited depth of
cover.

e Church Street/St. James Street — The intersection of Church Street and St. James Street
(US 17 and US 521) is one of the busiest in Georgetown and functions as a gateway to the
historic district. Flooding at this location restricts access into the City. The outfall drains
to the marsh north of Georgetown and is prone to sedimentation of the downstream pipes.

e Church Street/Orange Street — Despite the presence of a detention pond, the restaurant
located at 829 Church Street experiences frequent flooding of its property. The flooding
often extends to Church Street (US 17), resulting in further restriction of a major
thoroughfare into Georgetown. The flat topography surrounding this area makes
drainage a challenge, along with sedimentation of the outfall into the marsh.

The next step in the study process was to gather detailed data on the stormwater system in the
most critical areas to support hydraulic modeling of the existing conditions. Approximately 500
drainage structures and ten (10) miles of pipes in the flood-prone locations were identified and
surveyed to supplement GIS data provided by the City. In most areas, the size and location of
stormwater GIS assets were in agreement with the true field conditions. Inventory and survey
allowed the project team to assess the condition of assets, as well as to gather crucial elevation
data required for an accurate model.

In part to help reach consensus on areas of concern within the City, the WK Dickson team
conducted a public outreach process. The public outreach allowed residents and business owners
the opportunity to provide feedback on specific drainage issues within the City. The community
was able to give feedback through survey questionnaires. The one hundred fifty-two (152)
completed questionnaires collected during the outreach process, as well as information from City
staff, assisted the WK Dickson team in validating the hydraulic models against recent storm
events and identifying areas with repetitive flooding for further analysis.

Engaging the community in stormwater management is critical for a successful program as many
of the recommendations of the program are dependent on support and stewardship from the
community. Capital project recommendations that include Stormwater Control Measures (SCMs)
will likely require easements from landowners. Additionally, several neighborhoods have been
identified for potential neighborhood green infrastructure retrofits. These can include
modifications to the City or SCDOT rights-of-way (ROW) to promote the infiltration of
stormwater runoff, as well as rain gardens and other practices on private property to treat rooftop
drainage, prior to entering the conveyance system. These types of practices will require
significant community buy-in prior to implementation. Individually these projects provide a
small benefit; however, as more property owners implement practices to reduce the volume of
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EXECUTIVE SUMMARY

runoff and pollutant loads, the cumulative downstream impacts on water quality and quantity
can be significant.

As part of this study, the conveyance system within flood prone areas was evaluated through
hydraulic models to determine the existing level of service and the potential capital
improvements that would be required to reduce the risk of flooding. Most of the locations with
frequent flooding is conveyed through piped systems as opposed to open channels, so additional
floodplain model development beyond the effective Federal Emergency Management Agency
(FEMA) floodplains was not necessary.

After completing all the assessments and modeling noted above, WK Dickson developed
conceptual solutions for a wide variety of capital projects to address the goals identified with
respect to water quantity, quality, and protecting public and private property.

The proposed capital projects follow with the locations of each project shown on Figure ES-1.

While the proposed capital projects are concentrated within the Historic District and the general
Georgetown area north of the Sampit River, several areas with repetitive flooding were also
identified in the Maryville area south of the Sampit River. The scope of the Stormwater
Management Plan was sufficient for detailed hydraulic modeling of the systems where capital
improvements were recommended. The problem areas within Maryville were included in the
green infrastructure retrofit analysis, and have high retrofit potential. A follow-up detailed
hydraulic analysis of the Maryville area is recommended to supplement the current Stormwater
Management Plan to identify capital improvement projects necessary to reduce flood frequency
and severity.

Project Recommendations

Significant flooding problems have been well documented in the City of Georgetown.
Developing retrofit solutions to these types of flooding problems in developed areas is difficult
because of the limited land available, topographic constraints, and existing infrastructure
including roads, utilities, and buildings. Due to these constraints, a combination of projects will
be required to achieve significant reductions in the frequency, duration, and severity of flooding
particularly in the areas most at risk.

Closed System Drainage Improvements
Closed system drainage improvements are recommended at the following locations:

e Front Street - near its intersection with Orange Street at Constitution Park;

o Queen Street - between Front Street and Highmarket Street;

e El Cerro-The area around El Cerro Grande Mexican Restaurant, including Orange Street,
Duke Street, and Cypress Street;

City of Georgetown — Stormwater Management Plan Page ES-3
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¢ Highmarket Street — Broad Street - Broad Street between Front Street and Highmarket
Street, Highmarket Street between Broad Street and Screven Street, and Screven Street
between Highmarket Street and Front Street;

e Cannon Street - between Front Street and Highmarket Street;

o Highmarket Street - between Cannon Street and Bay Street;

e St. James Street — Church Street - Church Street between St. James Street and Cannon
Street;

e S Fraser Street — Bourne Street - S Fraser Street between Hawkins Street and Dock Street,
and Hawkins Street between S Fraser Street and Wagstaff Alley;

o Steel Mill - The area around the Liberty House Steel Mill, including S Fraser Street,
Emanuel Street, Gilbert Street, and Butts Street;

o Highmarket Street — Lee Street - N Alex Alford Drive between Highmarket Street and
Butts Street;

o Church Street — N Merriman Road - W Church Street between N Merriman Road and N
Fraser Street, and N Merriman Road between Sims Street, Timrod Street, and Hampton
Street; and

e St. James Street - between Front Street and Prince Street.

Each of the recommended project areas was identified by residents and City staff as locations
with repetitive flooding. Proposed improvements include replacing existing pipes with larger
capacity pipes, rerouting drainage to the ROW as applicable, and adding inlet capacity. Utility
conflicts will need to be resolved during design and implementation of these projects.

Water Quantity/Quality Projects

For several of the problem areas, the benefit of pipe size upgrades is limited by topography and
lack of available land. To achieve significant reduction in flood frequency and severity,
stormwater detention measures must be upgraded and/or constructed in the following locations:

e El Cerro - The area around El Cerro Grande Mexican Restaurant;

o Highmarket Street — Lee Street - Lee Street between Prince Street and Highmarket Street,
and Highmarket Street between Lee Street and N Alex Alford Drive; and

e Church Street — N Merriman Road - N Merriman Road between Sims Street and W
Church Street.

Additional areas with repetitive flooding complaints ranked high for the potential of green
infrastructure retrofits. Possible components of retrofits in these areas could include green street
features such as grass swales, grass medians, bioretention bump outs, inlet treatment, residential
rain gardens, and disconnection of downspouts. The City should consider engaging the
community in these locations to determine feasibility for pilot green infrastructure retrofits.

System Maintenance

City of Georgetown — Stormwater Management Plan Page ES-4
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While collecting inventory data, several opportunities for proactive maintenance were noted.
Cleaning or jetting pipes and digging out outfalls that have been filled with sediment may
improve drainage for areas that experience repetitive flooding. The proactive maintenance of
infrastructure even in areas that are not flood prone will reduce disruptions to roadways and
other City infrastructure, ensure the designed level of service is routinely met, and most
efficiently manage the City’s limited resources. While proactive maintenance will extend the life
of the existing infrastructure, in many instances the existing infrastructure does not provide the
desired level of service, necessitating capital improvement projects.
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Prioritization and Recommendations

To appropriately allocate City resources, the flood control projects listed above were prioritized
based on the following categories as described in Appendix I:

e Public health and safety

e Severity of street flooding

o Cost effectiveness

e Effect of improvements

e Water quality/quantity - SCM
¢ Implementation constraints

o Constructability

Table ES-1 shows the proposed prioritizations for the proposed improvements. The total cost for

all the recommended capital improvements is approximately $20,822,000.

Based on the existing flooding, it is recommended that the City carefully review any rezoning
requests that will increase impervious area and determine if additional stormwater measures are
required. It is also recommended that the City look for opportunities to add green infrastructure
and low impact development to the extent possible for both new development and
redevelopment to promote infiltration and minimize increases to peak flow and volumes.

Table ES-1: Flood Control Project Prioritization

Prioritization Project Cost
1 Front Street System $1,109,000
2 El Cerro System $1,773,000
3 Queen Street System $1,362,000
4 St. James Street - Church Street System $192,000
5 S Fraser Street — Bourne Street System $1,174,000
6 St. James Street System $554,000
7 Cannon Street System $1,191,000
8 Church Street - N Merriman Road System $3,419,000
9 Highmarket Street - Broad Street System $1,941,000
10 Steel Mill System $2,149,000
11 Highmarket Street - Lee Street System $4,411,000
12 Highmarket Street System $1,547,000
Total $20,822,000
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Other Water Quality Projects

Neighborhood water quality retrofits are not separately prioritized; however, those projects that
can be incorporated into flood control projects should be scheduled with the flood control
projects. Neighborhood retrofits and stream stabilization projects on private property will be
heavily dependent on Council support, community acceptance, and property owners’
willingness to participate. The City should consider a pilot neighborhood retrofit project to
encourage green infrastructure both in public rights-of-way and on private property.
Neighborhood retrofits can improve aesthetics, water quality and reduce the quantity of
stormwater runoff. While individual retrofits will not have a significant impact on flooding, the
cumulative impact of these practices throughout a community and watershed can be significant.
Outfall retrofit priorities will likely require adjustment based on project factors such as grant
funding or availability of property.

City of Georgetown — Stormwater Management Plan Page ES-8
WK Dickson & Co., Inc.



SECTION 1: INTRODUCTION

SECTION 1 - INTRODUCTION

1.1 PROJECT DESCRIPTION

The City of Georgetown retained WK Dickson to complete a Stormwater Management Plan for
the City’s jurisdictional area. As shown in Figure 1-1, the City of Georgetown is located around
Winyah Bay in the southeastern portion of Georgetown County and generally drains to the
southeast east through the Waccamaw, Great Pee Dee, and Sampit Rivers. The City of
Georgetown jurisdictional area covers approximately seven (7) square miles (4,500 acres). Several
areas in Georgetown are subject to frequent flooding, threatening public safety, historic
properties, and transportation corridors. To assist in understanding the causes of and developing
solutions for recurrent flooding, WK Dickson completed a targeted stormwater inventory and
analysis of infrastructure and natural features within the flood-prone areas.

The Stormwater Management Study includes an evaluation of twelve (12) conveyance systems
that drain the highest priority areas threatened by stormwater flooding. Maps showing the
problem areas and the conveyance systems evaluated as part of this Study are included as Figures
1-2, 1-3, and 1-4. Detailed hydraulic analysis included the following:

e Drainage Systems

o Front Street System
Queen Street System
Highmarket Street System
Highmarket Street/Broad Street System
Cannon Street System
St. James Street System
El Cerro System
St. James Street - Church Street System
Steel Mill System
South Fraser Street - Bourne Street System
Highmarket Street - Lee Street System
Church Street - N Merriman Road System

O O OO0 0O O0OO0OO0OOoOOoOOo
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SECTION 1: INTRODUCTION

1.2 DESIGN STANDARDS AND CRITERIA

The following design storms were used to evaluate the performance of the primary and
secondary systems in this Stormwater Management Plan:

e 10-year storm event — piped collection systems and local roadway bridges and culverts;
e 25-year storm event — minor thoroughfare (collector and arterial roadways) bridges and

culverts;

e 50-year storm event — bridges, box culverts, and stream crossings;
e 100-year storm event — regulatory floodway; and
e 100-year storm event — structural flooding of homes.

Table 1-1 shows the applicable design storm for the project areas evaluated as part of this
Stormwater Management Plan. The corresponding rainfall depths for the design storms are

included in Appendix A.

Several of the outfalls of the high priority systems are located within the Sampit River, which is

tidally influenced. Georgetown County and the City of Georgetown provided corrected high and

low tide data for 2017/2018 from the nearest tidal gauge. From this data, the average high tide

was determined, and a typical tidal curve was applied within the hydraulic model to simulate

the changing tailwater conditions at the tidally-influenced outfalls.

Table 1-1: Project Area Design Standards and Criteria

Design Storm

Drainage Type Project Area
(years)

Front Street
Queen Street
Highmarket Street - Broad Street
Cannon Street
St. James Street

Piped Collection Systems 10 El Cerro

Local Roadway Crossings St. James Street - Church Street
Steel Mill
South Fraser Street - Bourne Street
Highmarket Street - Lee Street
Church Street - North Merriman Road
Highmarket Street

Minor Thoroughfare

(Collector and Arterial 25 None

Roadway) Crossings

Regulatory Floodway 100 None
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SECTION 2 - EXISTING WATERSHED CONDITIONS

2.1 CITIZEN INPUT

The Stormwater Management Plan included a citizen input component to solicit feedback and
information regarding stormwater impacts and future stormwater management in the City.
Important steps in public outreach were taken by WK Dickson using direct mail questionnaires
and gathering input from City staff on flooding complaints and historical data related to
stormwater issues.

Prior to beginning the inventory process in August 2018, City staff shared information with WK
Dickson regarding areas where frequent flooding had been observed by citizens in the past. To
better understand the current areas of concern in the City, WK Dickson distributed questionnaires
in September 2018 to property owners in the City requesting feedback on erosion and flooding.
Two hundred eight (208) total responses were received for consideration. One hundred ninety-
one (191) of the two hundred eight (208) respondents were located within the City’s jurisdictional
area. Nearly half of the total respondents (96) indicated experiencing some type of flooding at
least once a year. The questionnaire results were georeferenced according to the address of the
guestionnaire respondent (See Figures 2-1 and 2-2). A sample questionnaire and the tabulated
results are provided in Appendix C.

As selected projects proceed into design and construction, continuous citizen communication will
be critical to the success of the projects. Public meetings and individual property owner meetings
will help engage property owners on the benefits of the proposed projects as well as keeping
them abreast of the temporary construction impacts.

City of Georgetown — Stormwater Management Plan Page 2-1
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SECTION 2: EXISTING WATERSHED CONDITIONS

2.2 WATERSHED CHARACTERISTICS

The entire City of Georgetown jurisdictional area is approximately 4,560 acres (~7 square miles).
The conveyance systems that drain the highest priority problem areas have a combined drainage
area of approximately 510 acres (~0.8 square miles). Property in these drainage areas is
predominately developed as shown on the Existing Conditions Land Use Map (Appendix B-2).
Likewise, the City jurisdictional area is mostly developed with some portions developed in a way
not consistent with their zoned land use. The existing land use in the overall City is primarily
residential, with a few commercial/industrial corridors (See Tables 2-1 through 2-2). As described
in detail in Appendix A, the existing land use is based on actual impervious coverages provided
by the City and field verified by the WK Dickson team.

Table 2-1: Overall City of Georgetown Existing Land Use

Land Use Category Area (acres)
Commercial 757
Public Services/Institutional 51
High Density Residential 734
Medium Density Residential 446
Low Density Residential 1,157
Conservation/Preservation 183
Industrial 594
Planned Development 638

Table 2-2: Flood Prone Drainage Areas Existing Land Use

Land Use Category Area (acres)
Commercial 108
Public Services/Institutional 7
High Density Residential 229
Medium Density Residential 112
Low Density Residential 22
Industrial 32

The soils within the high priority drainage areas are NRCS hydrologic groups A (16%) and B/D
(84%). See Appendix B-4 for a soils map of Georgetown and the high priority areas.

2.3 EXISTING CONDITIONS SURVEY AND FIELD DATA COLLECTION

For the Georgetown Stormwater Management Plan, stormwater utility infrastructure data within
and directly downstream of critical flood prone areas was collected by WK Dickson personnel to
compile a GIS stormwater inventory database for the City. This was accomplished by using
survey grade Global Positioning Systems (GPS) as the primary means of data capture to locate
the X, y, and z coordinates of each visible stormwater system structure. Conventional surveying
techniques were used to obtain attributes including but not limited to size, material, slope, and
length. The data were collected using horizontal datum NAD 1983 (South Carolina State Plane -
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SECTION 2: EXISTING WATERSHED CONDITIONS

International Feet) and vertical datum NAVD 1988. A total of 472 closed system structures and
44,094 linear feet of pipe were identified and recorded as part of the inventory. Tables 2-3 and 2-
4 summarize the inventory collected in the City of Georgetown.

Table 2-3: Inventory Summary — Closed System Structures

Structure Type Number Inventoried
Drop Inlet 101
Yard Inlet 80
Junction Box 62
Pipe End 54
Pond Structure 1
Slab Top Inlet 7
Catch Basin 116
Underground Pipe Junction 15
Difficult Access 36

Table 2-4: Inventory Summary — Pipes*

Size

Length (Linear Feet)

<12” Diameter 239

12” Diameter 3,680
15 Diameter 4,696
18” Diameter 14,111
24” Diameter 3,821
30” Diameter 4,028
36" Diameter 2,646
42” Diameter 1,533
48” Diameter 2,907
60" Diameter 123

“Other” Diameter 6

*Lengths provided do not include ‘mismatched’ pipe ends (3,409 linear feet) or pipes where neither end was accessible (2,895 linear

feet).

Data were obtained for those open channels required to complete connectivity for modeling
purposes. Attributes such as shape, lining type, bed type, flow, bottom width, top width, and
bank heights were collected for 8 open channel sections totaling 2,000 feet in length to supplement

the existing FEMA cross section data.
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SECTION 3; EXISTING WATERSHED ANALYSIS

SECTION 3 - EXISTING WATERSHED ANALYSIS

3.1 CLOSED SYSTEM HYDROLOGIC AND HYDRAULIC ANALYSES

While coastal and riverine effects are the primary source of flooding within Georgetown,
undersized systems can also lead to structural and roadway flooding. Based on the questionnaire
responses and feedback from City staff, twelve (12) closed systems were identified for further
detailed evaluation. The systems evaluated are:

e Front Street

e Queen Street

o Highmarket Street - Broad Street
e Cannon Street

e St. James Street

e ElCerro
e St. James Street - Church Street
e Steel Mill

e South Fraser Street - Bourne Street

e Highmarket Street - Lee Street

e Church Street - North Merriman Road
e Highmarket Street

3.1.1 HYDROLOGY

The model used in the hydrologic evaluation of the closed systems was the EPA Storm Water
Management Model (SWMM). A detailed description about the hydrologic modeling
methodology used for the systems analyzed as part of this report is included in Appendix A.

3.1.2 HYDRAULICS

Front Street System — Figure 3-1

The Front Street system collects drainage from approximately 29 acres of the Georgetown Historic
District. The drainage area is highly impervious and encompasses a central portion of the historic
Front Street commerce corridor. The system primarily consists of pipes that run along the south
side of Front Street to the east and west of the intersection with Orange Street, with an extension
of the system running northeast along Orange Street. The system to the west on Front Street
consists of twin 18” and single 30” RCP. The system to the east on Front Street is comprised of
18” RCP, and the extension along Orange Street is made up of 15” RCP. The western Front Street
and Orange Street portions discharge into the Sampit River via a 30” CMP underneath
Constitution Park, while the eastern Front Street portion discharges through an 18 RCP to the
same location.
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SECTION 3; EXISTING WATERSHED ANALYSIS

There are two (2) reports of flooding within the Front Street system drainage area. The business
at 920 Front Street has reported flooding of a storage building on a regular basis, while the
property owner at 835 Front Street reported flooding of their property and structure multiple
times per year.

Figure 3-1 shows the level of service being provided by the existing closed system. The model
results show most of the existing system is operating below the desired 10-year level of service.
The entire system along eastern Front Street is meeting a 100-year level of service. Western Front
Street is primarily at or below a 2-year level of service, and portions of Orange Street fall below
this threshold. Neither outfall line through Constitution Park meets a 2-year level of service. The
system deficiencies can be attributed to undersized existing pipes being unable to accommodate
the amount of flow it is currently receiving from the drainage area.

Queen Street System — Figure 3-2

The Queen System collects drainage from 15 acres in the Georgetown Historic District and
discharges directly to the Sampit River. The conveyance system increases in size from 8” clay
pipe on the upstream end at the intersection of Queen and Highmarket Streets to 36 RCP at the
outfall. The closed system also has a short 18 RCP extension west along Front Street.

Figure 3-2 shows the level of service being provided by the existing closed system. The model
results show that the existing system is operating below the desired 10-year level of service. While
the pipes directly upstream of the outfall exceed the 10-year level of service, the upstream end of
the system has pipe segments which do not meet 2-year level of service due to small diameter
pipes and flat or negative slopes. There are three (3) reports of flooding along Queen Street. The
business at 602 Front Street has reported frequent street flooding. The resident at 528 Front Street
also reported significant street flooding during storm events. The resident at 601 Highmarket
Street has reported frequent yard flooding and occasional crawl space and living space flooding.
This property is located adjacent to the undersized pipes on the upstream end of the Queen Street
system.

During the inventory process, one of the inlets (SW0065) south of the Prince Street/Queen Street
intersection was found to be full of sediment. Maintenance is recommended to restore drainage
at this location.
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SECTION 3; EXISTING WATERSHED ANALYSIS

Highmarket Street System — Figure 3-3

The Highmarket Street System collects drainage from approximately 16 acres in the Georgetown
Historic District. The conveyance system is comprised of 12”, 15” and 18” RCPs which carry
drainage on the south side of Highmarket Street to an outfall into the marsh east of Bay Street.
There is one (1) report of flooding adjacent to this system. The resident at 420 Highmarket Street
has reported experiencing frequent flooding in their home.

Figure 3-3 shows the level of service being provided by the existing closed system. The model
results show over half the existing system is failing to meet the desired 10-year level of service,
even when assuming the full pipe capacity is available. In addition to being undersized, standing
water was observed in several inlets during the inventory process, which took place during a dry
weather period. The outfall was unable to be located during inventory and was likely covered by
sediment from the marsh.

During the inventory process, the majority of the pipe segments between St. James Street and the
oulet were noted as having significant sediment deposits as well as standing water. Additionally,
most of the junction boxes downstream of Meeting Street were covered with a plywood sheet and
were surrounded with construction tape and traffic cones. Maintenance is recommended to repair
the structures and clear sediment from the outfall to improve drainage.

Highmarket Street — Broad Street Closed System — Figure 3-4

The Highmarket Street — Broad Street System collects drainage from approximately 29 acres in
the Georgetown Historic District and discharges directly to the Sampit River south of Front Street.
The conveyance system is comprised of RCP, clay, and corrugated polyethylene pipe ranging in
size from 12 to 36 inches. Six (6) responses to the stormwater questionnaire from property owners
adjacent to the system indicated flooding of yards, crawl spaces and living spaces occurring
multiple times per year.

Figure 3-4 shows the level of service being provided by the existing closed system. The model
results show the existing system is mostly operating above the desired 10-year level of service
along Broad Street, but upstream areas along Highmarket Street and Screven Street struggle to
convey the 2-year storm. Undersized pipes, flat topography, and some pipe segments with
negative slope contribute to the repetitive flooding issues experienced in this area.

During the inventory process, two locations (SW0113, SW0119) were noted where sanitary sewer
mains run through the bottom of a stormwater structure, creating an obstruction. Any future
utility work in these areas, whether sanitary sewer or stormwater, should attempt to re-route the
sanitary sewer to improve storm drainage and reduce the risk of a sewer spill directly into the
stormwater system.
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Cannon Street System — Figure 3-5

The Cannon Street System collects drainage from approximately 17 acres of the Georgetown
Historic District. The conveyance system is comprised of 12” through 24” RCP and clay pipe that
runs along Cannon Street from its intersection with Highmarket Street to the outfall in the Sampit
River south of Front Street.

Figure 3-5 shows the level of service being provided by the existing closed system. The model
results show that much of the existing system is performing below a 2-year level of service due
to undersized pipes. Four (4) neighboring residents report experiencing street, yard, and
structure flooding multiple times per year.

St. James Street System — Figure 3-6

The St. James Street System collects drainage from approximately 8 acres in the Georgetown
Historic District. The conveyance system is comprised of RCPs ranging in size from 12- to 15-
inches. The closed system travels from the intersection of Prince Street and St. James Street to an
outfall into the Sampit River south of Front Street.

Figure 3-6 shows the level of service being provided by the existing closed system. The model
results show that there are only two (2) segments of the existing system operating below the
desired 10-year level of service. The remainder of the existing conveyance system is meeting or
exceeding the 10-year level of service.

There are two (2) reports of flooding adjacent to this system. The resident at 403 Prince Street has
reported flooding of their yard and home multiple times per year, while the resident of 215 St.
James Street reports flooding on their property during heavy rain.

During the inventory process, one structure (SW0083) was found where rebar was visible on the
outlet pipe, indicating structural decay. Closed circuit television (CCTV) inspection is
recommended to assess the extent of the damage and determine whether emergency replacement
or rehab is required to reduce the risk of collapse.
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El Cerro System - Figure 3-7

The El Cerro System collects drainage from approximately 35 acres from the Georgetown Historic
District and Church Street (Highway 17). The conveyance system is comprised of 12" to 36" RCPs
which convey runoff from the area around the El Cerro Grande Mexican Restaurant to two
outfalls into the marsh north of Church Street. A small detention pond on the Bethel Methodist
Church property behind EI Cerro provides storage for runoff from the church parking lot.

Figure 3-7 shows the level of service being provided by the existing system. The model results
show that the existing system on the Bethel Methodist Church and El Cerro properties are
operating at or below a 2-year level of service.

Five (5) property owners adjacent to the drainage system indicated on the questionnaire that they
frequently experience flooding of yards and structures. In addition, City staff have received
numerous drainage complaints from El Cerro and Bethel Methodist Church in previous years.

During the inventory process, the pipe beneath 501 Orange Street was noted as having rebar
exposed at its outlet structure (SWO0143), indicating structural decay. CCTV inspection is
recommended to assess the extent of the damage and determine whether emergency replacement
or rehab is required to reduce the risk of collapse, especially since the existing pipe is located
beneath the home. Additionally, the structure located at 807 Nimmer Lane (SW0140) was full of
water at the time of inventory, indicating a possible downstream blockage. Maintenance is
recommended to remove the blockage to improve drainage.

St. James Street — Church Street System — Figure 3-8

The St. James Street — Church Street System collects drainage from approximately 7 acres
surrounding the intersection of St. James Street and Church Street (Highway 17). It is made up of
two (2) small systems that consist of 18” RCP and CMP. One system drains the BP gas station
parking lot to an outfall in the woods behind the gas station, while the other drains along Church
Street to an outfall in the marsh to the north. No property flooding was reported within the
drainage area, but during heavy rainfall, the intersection is frequently flooded, causing a hazard
to one of the busiest intersections in Georgetown.

Figure 3-8 shows the level of service being provided by the existing closed system. The model
results show that the existing system at the gas station is appropriately sized, but the system along
Church Street only provides a 2-year level of service.
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Steel Mill System — Figure 3-9

The Steel Mill System collects drainage from approximately 47 acres along S Fraser Street,
including the Liberty House Steel Mill property and the surrounding streets and neighborhoods.
It is comprised of 12 through 42” RCP. The conveyance system runs down Gilbert Street before
turning onto S Fraser Street. Short extensions of the system capture runoff along Gilbert Street
and Butts Street. The main 42” outfall line runs through the steel mill property under several
warehouses and railroad spurs before discharging into the Sampit River on the east side of the
steel mill.

Figure 3-9 shows the level of service being provided by the existing closed system. The model
results show that the existing outfall is exceeding the desired 10-year level of service, but the
upstream pipes in the surrounding streets struggle to convey a 2-year storm. These results match
closely with the information provided by City staff and Liberty House Steel Mill employees
regarding the area’s flooding history.
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S Fraser Street - Bourne Street System — Figure 3-10

The S Fraser - Bourne System collects drainage from approximately 30 acres including a portion
of the Liberty House Steel Mill property and surrounding roads. The system is made up of two
sections: a series of 18” RCP collects runoff along S Fraser Street in front of the steel mill, while a
separate series of 18” RCP gathers flow at the intersection of Bourne and S Fraser Street. Both
sections discharge into a roadside ditch that runs along S Fraser Street until emptying into the
Sampit River.

Figure 3-10 shows the level of service being provided by the existing closed system. The model
results show the section at the intersection exceeds the desired 10-year level of service, but the
section along S Fraser Street in front of the steel mill can only contain the 2-year storm. While no
responses to the questionnaire were received from this drainage area, the reduced level of service
along S Fraser Street is consistent with the observations of City and mill staff members.

Highmarket Street — Lee Street System — Figure 3-11

The Highmarket Street — Lee Street System collects drainage from approximately 150 acres on the
western side of Georgetown. The portion of the system being analyzed is comprised of 15 and
18” RCPs along Highmarket Street, Lee Street, and Prince Street. A 24” pipe crosses under the
railroad between Prince Street and Front Street, and then increases in size until reaching a twin
48” outfall south of Gilbert Street.

Figure 3-11 shows the level of service being provided by the existing closed system. The model
results show the system upstream of Winyah Street is at or below a 2-year level of service, while
the downstream system meets or exceeds the desired 10-year level of service. The flat topography
and limited cover available in the upstream area contributes to the reduced level of service. In
addition, several reverse slope pipes were identified during the inventory.

Five (5) property owners within the drainage area responded to the questionnaire indicating
frequent flooding of streets, yards, and structures on their property.
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Church Street — N Merriman Road System — Figure 3-12

The Church Street — N Merriman Road System collects drainage from approximately 107 acres
west of S Fraser Street. It is comprised of 18” through 42” RCP. The portion of the conveyance
system being analyzed runs down N Merriman Road from its intersection with Sims Street before
turning west on Church Street. The system outfalls through a 6’x6’ box culvert under S Fraser
Street into a short channel which measures approximately 10 feet deep, 5 feet wide at the bottom,
and 25 feet wide at the top. Flow then enters another closed system before emptying into the
marsh on the east side of Georgetown.

Figure 3-12 shows the level of service being provided by the existing closed system. The model
results show that the entire system is at or below a 2-year level of service. Six (6) property owners
adjacent to the system indicate that they frequently experience flooding throughout their
properties.

During the inventory process, the pipe between N Merriman Road and Palm Street was noted to
be full of water. Maintenance is recommended to clear any blockage and improve drainage.
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3.2 GREEN INFRASTRUCTURE ANALYSIS

A desktop assessment was conducted on the remaining areas which were not modeled in detail
as part of the stormwater management plan, but had been identified by City staff as having
frequent flooding issues (see Figure 3-13). The focus of the desktop analysis was to identify
opportunities for green infrastructure retrofitting potential within the rights-of-way. Identifying
individual lot opportunities such as downspout disconnection or driveway retrofits was not
carried out, as these are better suited for windshield or related field investigations. Using GIS
data provided by the City of Georgetown and other sources, fourteen (14) drainage areas
throughout the City which experience frequent flooding were evaluated based on the following
physical parameters: average lot size, road slope, road width, total road length and rights-of-way
width (See Table 3-9). These parameters were chosen to identify locations that provide the
greatest potential for green infrastructure projects. Representative projects that can be
implemented at the neighborhood scale within the rights-of-way include vegetated swales (also
known as bioswales), rain gardens, permeable pavement/pavers, and bioretention cells. These
stormwater control measures slow down and treat the stormwater runoff from the roadways,
driveways and other impervious surfaces. They can also provide habitat to important pollinator
species and birds, and they can be used for neighborhood safety measures such as traffic calming
when implemented strategically.
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3.2.1 PROCESS

Parcel data provided by the City of Georgetown was used to analyze the average lot size within
each drainage area. A minimum average lot size of 0.25 acres was targeted as a reasonable lower
end to provide adequate space for commonly used linear green infrastructure stormwater control
measures, assuming each home had a driveway. For the fourteen (14) drainage areas included in
the analysis, the neighborhood average lot size ranges from 0.18 acres to 1.28 acres with a mean
value of 0.35 acres. The scoring for this parameter is defined as follows (See Exhibit 3-1): a score
of zero (0) indicates an average lot size below 0.25 acres; a score of one (1) indicates an average
lot size between 0.25 acres and 0.33 acres; a score of three (3) indicates an average lot size between
0.34 acres and 0.50 acres; a score of five (5) indicates an average lot size between 0.51 acres and
0.75 acres; and a score of seven (7) indicates an average lot size above 0.75 acres.

Average Lot Size Distribution

Number of Drainage Areas
J w I U

[

0 . .

0 1 3 5 7

Lot Size Score
W 0: <0.25 ac, 1: 0.25-0.33 ac, 3: 0.34-0.50 ac, 5: 0.51-0.75 ac, 7: >0.75 ac

Exhibit 3-1: Average Lot Size Distribution
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Road slope was evaluated along discrete road centerline segments using a GIS surface dataset. A
weighted average of these segments was computed to determine the average road slope for the
neighborhood. The neighborhood was then given a score based on this average road slope. Road
segments with slopes greater than 4% are considered unsuitable for traditional green
infrastructure stormwater control measures due to the high shear stresses and flow velocities
associated with concentrated stormflows. The flatter the road slope, the more suitable for green
infrastructure stormwater control measures. For the fourteen (14) drainage areas included in the
analysis, the averaged road slopes ranged from 0.6% to 1.6% with a mean value of 0.9%. The
scoring for this parameter is defined as follows: a score of one (1) indicates an average road slope
above 4.5%; a score of three (3) indicates an average between 3.5% and 4.4%; a score of five (5)
indicates an average road slope between 2.0% and 3.5%; and a score of seven (7) indicates an
average road slope below 2%. All analyzed drainage areas fell below 2%, therefore no exhibit is
included.
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Road width was computed in GIS using the impervious layer polygon for discrete road segments.
A weighted average of these road widths was computed to determine the average road width for

Picture 3-1: Curb Extension Example

each neighborhood. The neighborhood was
then given a score based on this average road
width. The scores seek to reflect the potential
for installation of “bumpouts” on overwide
streets (See Picture 3-1). A minimum street
width is nine (9) feet for a one-way residential
road and eighteen (18) feet for two-way
residential road. For the fourteen (14) areas
included in the analysis, the averaged road
widths ranged from 20.1 feet to 35.6 feet with a
mean value of 26.2 feet. The scoring for this
parameter is defined as follows (See Exhibit 3-
2): a score of one (1) indicates an average road
width below twenty (20) feet; a score of three (3)

indicates an average road width above thirty-one (31) feet as the street is likely to be used for
parking; a score of five (5) indicates an average road width between twenty (20) feet and 24.9 feet;
and a score of seven (7) indicates an average road width between twenty-five (25) feet and 30.9

feet.

Road Width Distribution

Number of Drainage Areas
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Road Width Score

m 1:<20ft, 3: >31 ft, 5: 20-24.9ft, 7: 25-30.9ft

Exhibit 3-2: Road Width Distribution
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A rights-of-way width layer was developed in GIS for this project. The rights-of-way area, for the
purpose of this analysis, is the publicly-owned space not occupied by a road, driveway, or
sidewalk. The width of this area was computed in GIS for each discrete polygon. An average
width was then computed for each neighborhood and used for scoring. A width less than six (6)
feet is too limited for optimal surface based green infrastructure stormwater control measures.
For the fourteen (14) areas included in the analysis, the averaged rights-of-way widths ranged
from 14.6 feet to 54.8 feet with a mean value of 27.3 feet. The scoring for this parameter is defined
as follows (See Exhibit 3-3): a score of one (1) indicates an average right of way width below seven
(7) feet; a score of three (3) indicates an average rights-of-way width between seven (7) feet and
11.9 feet; a score of five (5) indicates an average rights-of-way width between twelve (12) feet and
17.9 feet; and a score of seven (7) indicates an average rights-of-way width greater than eighteen
(18) feet.

Rights-of-Way Width Distribution

= =
00 o [

Number of Drainage Areas
(=’

u
-~

[

-
b ]

ROW Width Score
1: <7 ft, 3: 7-11.9 ft, 5: 12-17.9 ft, 7: >18ft

Exhibit 3-3: Rights-of-Way Width Distribution
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Total road length was measured using the GIS roadway centerline layer. The length of all road
segments within the drainage area boundary were added together to determine the total road
length for each area. Drainage areas with more linear feet of roadway were given a higher score.
For the fourteen (14) neighborhoods included in the analysis, the total road length ranged from
870 linear feet to 15,922 linear feet with a mean value of 3,644 linear feet. The scoring for this
parameter is defined as follows: a score of one (1) indicates a total road length below 1,000 linear
feet; a score of three (3) indicates a total road length between 1,000 linear feet and 5,280 linear feet;
a score of five (5) indicates a total road length between 5,281 linear feet and 12,000 linear feet; and
a score of seven (7) indicates a total road length greater than 12,000. Exhibit 3-4 shows the score
distribution of this parameter.

Road Length Distribution

Number of Drainage Areas
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Road Length Score

m 1: <1000 ft, 3: 1000-5280 ft, 5: 5281-12000 ft, 7: >12000 ft

Exhibit 3-4: Road Length Distribution
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3.2.2 RESULTS

The scores for each parameter were added together to compute a final score. These total scores
were compiled into four (4) ranking categories (poor, fair, good, very good) to represent the
favorability of a drainage area to retrofitting (See Exhibit 3-5 and Table 3-1). A ranking of poor
indicates a total score below sixteen (16), meaning that the neighborhood is unsuitable for retrofit.
A ranking of fair corresponds to a total score between seventeen (17) and twenty (20), indicating
that the neighborhood most likely scored poorly in one (1) of the five (5) parameters. A ranking
of good corresponds to a total score between twenty-one (21) and twenty-four (24), indicating
that the neighborhood is likely to be a suitable candidate for retrofit projects. A ranking of very
good corresponds to a total score of twenty-five (25) or more, indicating that a neighborhood
scored well in all categories.

Ranking Distribution
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Exhibit 3-5: Ranking Distribution
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Table 3-1: Analysis Results
Problem Area Lot Size |Road Length |Road Slope |[ROW Width |Road Width |Total Score |Ranking

E Bay 7 5 7 7 5 31

Loril - S Bay 3 5 7 7 5 27

N Merriman - Rutledge -

Palm - N Congdon 3 7 7 5 5 27
Wilkinson - Cherry 3 3 7 7 7 27
Donham 3 3 7 7 5 25

E Duke - Screven 1 3 7 7 7 25
Prince - Bolick 3 3 7 7 5 25
Church - Black River 1 5 7 7 3 23|Good
Martin - Oak 3 3 7 7 3 23|Good
S Fraser - Harrelson - Bayview 1 5 7 5 5 23|Good
Winyah - A 0 3 7 7 5 22|{Good
Richmond 1 3 7 7 3 21|Good
Violet - Britt 1 3 7 5 5 21|Good
E Duke 1 1 7 7 3 19(Fair

3.2.3 RECOMMENDATIONS

As shown in Table 3-1, six (6) areas were identified through the GIS assessment as “Good” and
seven (7) as “Very Good” locations for retrofits such as vegetated swales (bioswales), rain
gardens, permeable pavement/pavers, and bioretention cells.

A range of stormwater control measures are available for greening these areas, with the focus
being on publicly owned areas such as the streets themselves and rights-of-way. Potential
stormwater control measures that can be explored for implementation include permeable paving
for parking lanes, bioswales, rain gardens, impervious cover removal (road narrowing), and tree
planting (to promote rainfall interception). Generally, utilities present the biggest constraint for
these stormwater control measures.

This GIS analysis identified potential areas where conditions appear to be favorable for water
guality and quantity retrofits. Future follow-up field work will allow specific stormwater
treatment options to be identified. This analysis does not recommend specific stormwater control
measures at any location, just that the existing conditions are favorable to implement one or more
potential stormwater control measures.

Green infrastructure retrofits will help reduce peak flows and frequent flooding but may not be
enough to fully achieve the desired level of service. Further detailed modeling is recommended
to fully understand the capital improvements which may be necessary in these areas.

City of Georgetown — Stormwater Management Plan Page 3-30
WK Dickson & Co., Inc.



SECTION 4: FLOOD MITIGATION ALTERNATIVES

SECTION 4 - FLOOD MITIGATION ALTERNATIVES

Developing flood mitigation alternatives in an urban environment is a complex process based on
limitations imposed by the constraints within the environment such as floodplain encroachments,
increased peak flows due to impervious areas, public and private utilities, and private property.
Improvements in this portion of the study were identified through an iterative process of
infrastructure improvements, increasing floodplain storage, and evaluating detention options.
Alternatives were finalized based on discussions with City staff. The top alternatives that achieve
the goals of the project while minimizing impacts to residents and traffic are presented.

The proposed solutions required to reduce the risk of flooding in the areas outlined in Section 3
are a combination of the following:

(1) Flood storage to reduce the rate of runoff by impacting the timing within the overall
watershed; and

(2) Infrastructure improvements to increase the capacity of the system to convey runoff from
large storm events.

Since the flood-prone areas are located in predominantly built-out locations, all proposed projects
are developed based on the existing land use conditions as described in Section 4.4 and Appendix
A. Table 4-1 below summarizes the alternatives and their costs, which are described in detail in
the remainder of Section 4.

It is important to note that the pipe sizes and alignments shown are for planning purposes only.
Detailed survey and design will be necessary to determine the optimal pipe configurations to
achieve the desired level of service as well as minimize property acquisition and utility easement
costs at the time of construction.

Table 4-1: Summary of Alternatives

PROJECTS PRELIMINARY PROJECT COST

Front Street $1,109,000
Queen Street $1,362,000
Highmarket Street $1,547,000
Highmarket Street - Broad Street $1,941,000
Cannon Street $1,191,000
St. James Street $554,000

El Cerro $1,773,000
St. James Street - Church Street $192,000

Steel Mill $2,149,000
S Fraser Street — Bourne Street $1,174,000
Highmarket Street - Lee Street $4,411,000
Church Street - N Merriman Road $3,419,000
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Front Street System — Fiqure 4-2

WK Dickson recommends the following improvements for the Front Street System as shown in
Figure 4-2;

o Replace 12 LF of 12 RCP with twin 19”x30” elliptical RCPs adjacent to the Coast Carolina
University (CCU) building at 215 Front Street;

o Install 156 LF of 19”x30 elliptical RCPs in the parking lot beside 215 Front Street;

o Install 24 LF of 30” RCP to outfall through the proposed CCU bulkhead;

e Replace 15 LF of 30” RCP with 42 RCP at the existing outfall at Constitution Park;

e Replace 100 LF of twin 18” RCPs with twin 24°x38” elliptical RCPs through Constitution
Park;

o Remove the existing 18” RCP across the intersection of Front and Orange Street, and
install 41 LF of twin 24°x38” RCPs to tie into the larger line through Constitution Park;

o Replace 36 LF of 15” RCP with twin 22”°x34” elliptical RCPs at 902 Front Street;

o Remove the existing 157 RCP across Orange Street and install 21 LF of twin 14”x23”
elliptical RCPs in new alignment; and

o Replace 215 LF of 15” RCP with twin 19”x30” elliptical RCPs along Orange Street.

The proposed improvements will bring the Front Street System up to the desired 10-year level of
service. While most of the project will be in the right-of-way, there will be 180 linear feet installed
on private property (through the CCU parking lot). Elliptical pipes were necessary throughout
the project due to cover constraints. Underground sanitary sewer lines and water lines were also
identified as potential utility conflicts. The total estimated cost for the recommended alternative
is $1,109,000.

Due to the proposed outfall additions/improvements impacting existing or proposed bulkheads,
it is recommended that the construction be coordinated with planned bulkhead projects by the
City and CCU.
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Queen Street System — Figure 4-3

WK Dickson recommends the following improvements for the Queen Street System as shown in
Figure 4-3;
o Replace 133 LF of 36” RCP with 48” RCP along Queen Street south of Front Street;
e Replace 19 LF of 30” RCP with 48” RCP at the intersection of Queen Street and Front
Street;
o Replace 236 LF of 24” RCP with 42” RCP along Queen Street;
e Realign the 18” RCP that runs across the intersection of Queen Street and Front Street;
o Replace 114 LF of 24 RCP with 27”x42” elliptical RCP at 107 Queen Street;
o Replace 16 LF of 18” RCP with 24" RCP at 118 Queen Street;
o Replace 655 LF of 24” RCP with 30” RCP along Queen Street between Prince Street and
Highmarket Street;
o Replace 15 LF of 12” clay pipe with 15 RCP at 232 Queen Street;
e Replace 22 LF of 12” clay pipe with twin 18” RCPs at 601 Highmarket Street;
o Replace 67 LF of 12” clay pipe with twin 15” RCPs at the intersection of Queen Street and
Highmarket Street;
e Replace 38 LF of 8” clay pipe with 15”7 RCP at the intersection of Queen Street and
Highmarket Street; and
e Install 1 additional inlet.

The proposed improvements will provide the desired 10-year level of service. The entire project
will be in the right-of-way. Elliptical pipe was necessary in one location due to cover constraints.
Underground water and sanitary sewer lines were identified as potential utility conflicts. The
total estimated cost for the recommended alternative is $1,362,000.

The property located adjacent to the Queen Street system outfall at 615 Front Street is anticipated
to be re-developed as a boutique hotel to serve visitors to the Georgetown Historic District. This
development is anticipated to occur by the end of 2020, and given the required utility work in the
vicinity, would provide an ideal opportunity to complete the recommended Queen Street
stormwater improvements. If necessary, the Queen Street stormwater improvements could be
done in a phased manner, so that proposed upgrades from Front Street to the outlet would be
completed in conjunction with the hotel re-development, followed by the remaining
improvements between Highmarket Street and Front Street.
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Highmarket Street Closed System — Figure 4-4
WK Dickson recommends the following improvements for the Highmarket Street Closed System
as shown in Figure 4-4:

e Replace 142 LF of 18” RCP with twin 22”x34” elliptical RCPs at the intersection of
Highmarket Street and E Bay Street;

e Replace 133 LF of 18” RCP with twin 30” RCPs at 321 E Bay Street;

o Replace 255 LF of 15” RCP with twin 30” RCPs at the intersection of Meeting Street and
Highmarket Street

e Replace 366 LF of 12 RCP with twin 30” RCPs along Highmarket Street between Meeting
Street and St. James Street;

¢ Realign the existing 18” RCP at the intersection of Highmarket Street and St. James Street;

e Replace 94 LF of 12” RCP with twin 24” RCPs at the intersection of Highmarket Street and
St. James Street;

o Replace 221 LF of 18” RCP with 24” RCP along Highmarket Street between St. James Street
and Cannon Street;

o Replace 109 LF of 12" RCP with 24” RCP at 419 Highmarket Street;

o Install 68 LF of 24”” RCP behind 419 Highmarket Street; and

e Grade new channel in the backyards of the block bound by Highmarket Street, St. James
Street, Cannon Street, and Prince Street.

The proposed improvements will provide a 10-year level of service while providing better
drainage of the upstream properties in the system. Most of the project is in the public right-of-
way, but easement(s) will be required for the new pipe and channel behind 419 Highmarket
Street. The homes at 419 and 417 Highmarket Street are close together; therefore, foundation
protection will be required for the pipe replacement between those properties. Elliptical pipe was
utilized at the downstream end of the system due to cover constraints. Underground sewer lines
and water lines were also identified as potential utility conflicts. The total estimated cost for the
recommended alternative is $1,547,000.
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Highmarket Street — Broad Street Closed System — Figure 4-5

WK Dickson recommends the following improvements for the Highmarket - Broad Street Closed
System as shown in Figure 4-5:

o Replace 306 LF of 24" RCP with 36” RCP along Broad Street between Front Street and
Prince Street;

o Replace 230 LF of 18” RCP with 36” RCP along Broad Street between Front Street and
Prince Street;

e Replace 16 LF of 12” RCP with twin 18 RCPs in front of 721 Prince Street;

o Replace 276 LF of 18” RCP with 29”x45 elliptical RCP along Broad Street between
Prince Street and Highmarket Street;

e Replace 458 LF of 18” RCP with 36 RCP at the intersection of Broad Street and
Highmarket Street;

e Add 92 LF of parallel 18” RCP to the existing line across Highmarket Street at 300 Broad
Street;

e Replace 69 LF of 12” PVC with twin 15” RCP at 300 Broad Street;

e Replace 215 LF of 18” RCP with 24” RCP along Highmarket Street near its intersection
with Screven Street;

e Replace 91 LF of 12” clay pipe with twin 18” RCP at the intersection of Highmarket
Street and Screven Street;

o Install 666 LF of 18” RCP along Screven Street to tie into the existing 18” line at its
intersection with Front Street; and

e Add 2 new inlets on Screven Street.

The proposed improvements will provide the desired 10-year level of service for the Highmarket
Street — Broad Street System. All of the project will be in the right-of-way, except for the twin 15”
pipes at 300 Broad Street. The existing line along Screven Street in front of 220 Screven Street has
a negative slope, so routing it through the new line along Screven Street will improve drainage
at that location. Elliptical pipes were necessary between Prince Street and Highmarket Street due
to cover restrictions. Underground water and sewer lines were also identified as potential utility
conflicts. The total estimated cost for the recommended alternative is $1,941,000.
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Cannon Street Closed System — Figure 4-6

WK Dickson recommends the following improvements for the Cannon Street Closed System as
shown in Figure 4-6:

Replace 288 LF of 24 PVC pipe with twin 30” RCPs from the intersection of Cannon
Street and Front Street to the outfall;

Install 87 LF of twin 30” RCPs across the intersection of Cannon Street and Front Street;
Install 185 LF of 18” RCP at the intersection of Cannon Street and Front Street;

Replace 9 LF of 12” RCP with 24 RCP at the intersection of Cannon Street and Front
Street;

Replace 38 LF of 15” RCP with 24” RCP at the intersection of Cannon Street and Front
Street;

Replace 425 LF of 12 clay pipe with 30” RCP along Cannon Street between Front Street
and Prince Street;

Replace 327 LF of 15” clay pipe with 24 RCP along Cannon Street north of Prince Street;
and

Add 1 new inlet along Cannon Street between Front Street and Prince Street.

The proposed improvements will provide the desired 10-year level of service for the Cannon
Street Closed System. The project is located within the public right-of-way, so there will be
minimal impacts to private properties. The new pipes at the Cannon Street/Front Street
intersection are necessary to provide a hydraulically efficient path for drainage along Cannon
Street to reach the outfall. Underground water and sanitary sewer lines were identified as
potential utility conflicts. The total estimated cost for the recommended alternative is $1,191,000.
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St. James Street Closed System — Figure 4-7
WK Dickson recommends the following improvements for the St. James Street Closed System as
shown in Figure 4-7:

o Replace 25 LF of 15” RCP with twin 18 RCPs at the outfall south of Front Street; and
e Replace 800 LF of 15” RCP with 18” RCP along St. James Street between Front Street and
Prince Street.

The proposed improvements will provide the desired 10-year level of service for the St. James
Street Closed System. The project is located within the public right-of-way, so there will be
minimal impacts to private properties. Underground water and sanitary sewer lines were
identified as potential utility conflicts. The total estimated cost for the recommended alternative
is $554,000.
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El Cerro Closed System — Figure 4-8

WK Dickson recommends the following improvements for the EIl Cerro Closed System as shown
in Figure 4-8:

e Replace 338 LF of 18” RCP with 36” RCP from the outfall to the intersection of Palmetto
Street and Cypress Street;

e Install 260 LF of 36” RCP along Orange Street and Palmetto Street;

e Abandon the existing 18” RCP underneath 501 Orange Street and fill with flowable fill;

e Replace 60 LF of 18” RCP with 24” RCP at the intersection of Orange Street and Church
Street;

o Install 217 LF of twin 15” RCPs in the El Cerro parking lot;

e Replace 201 LF of 12” RCP with twin 15” RCPs in the El Cerro parking lot;

e Abandon the existing 12” RCP underneath the El Cerro building and fill with flowable
fill;

e Regrade the existing detention pond on the Bethel Methodist Church property and
replace the control structure to provide additional storage capacity;

o Replace 98 LF of 18” RCP with twin 24 RCPs in the Bethel Methodist Church parking
lot;

e Replace 137 LF of 18” RCP with twin 19”x30” elliptical RCPs in the Bethel Methodist
Church parking lot;

e Replace 31 LF of 12” RCP with twin 14”x23” elliptical RCPs in Duke Street;

e Replace 96 LF of 15” RCP with 36 RCP on Orange Street north of Church Street;

e Replace 96 LF of 12”” RCP with twin 18 RCPs on Orange Street north of Church Street;

e Replace 475 LF of 12” RCP with twin 15” RCPs on Orange Street between Church Street
and Duke Street; and

e Add 1 new inlet along Orange Street between Church Street and Duke Street.

The proposed improvements will provide the desired 10-year level of service for the El Cerro
Closed System. A significant portion of the project is located on the El Cerro and Bethel Methodist
Church properties, but the project will provide a direct benefit at those locations. During the
detailed design process of a storm drainage improvements construction plan for El Cerro, further
efforts may be made to minimize private easements; however, since a number of the undersized
pipes, as well as the detention pond are on private property and contribute to the recurrent
flooding on those properties, it will be challenging to eliminate easements entirely. Elliptical pipes
are recommended where necessary due to cover constraints. Underground water and sanitary
sewer lines were identified as potential utility conflicts. The total estimated cost for the
recommended alternative is $1,773,000.
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St. James Street — Church Street Closed System — Figure 4-9

WK Dickson recommends the following improvements for the St. James Street — Church Street
Closed System as shown in Figure 4-9:

o Replace 359 LF of 18” RCP with 24” RCP from the outfall to the intersection of Church
Street and Cannon Street.

The proposed improvements will provide the desired 10-year level of service for the St. James
Street — Church Street Closed System. Most of the project is located on private property, therefore
easement acquisition will most likely be necessary. Underground water and sanitary sewer lines
were identified as potential utility conflicts. The total estimated cost for the recommended
alternative is $192,000.
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Steel Mill Closed System — Figure 4-10

WK Dickson recommends the following improvements for the Steel Mill Closed System as shown
in Figure 4-10:

o Replace 21 LF of 36” RCP with 48”x76” elliptical RCP in front of the Steel Mill on S
Fraser Street;

o Replace 246 LF of 24” RCP with 30” RCP along S Fraser Street near the intersection with
Butts Street;

e Replace 72 LF of 18” RCP with 24” RCP at the intersection of S Fraser Street and Butts
Street;

o Replace 437 LF of 30” RCP with 48”x76” elliptical RCP along S Fraser Street between
Butts Street and Gilbert Street;

e Replace 107 LF of 18” RCP with 30” RCP at the intersection of S Fraser Street and Gilbert
Street;

o Replace 263 LF of 24 RCP with 43”x68” elliptical RCP along S Fraser Street between
Gilbert Street and Emanuel Street;

o Replace 65 LF of 18” RCP with twin 24 RCPs across S Fraser Street between Gilbert
Street and Emanuel Street;

e Add 10 LF of 15” RCP parallel to the existing 15” RCP at 334 S Fraser Street;

o Replace 146 LF of 18” RCP with twin 34”x53” elliptical RCPs at the intersection of
Emanuel Street and S Fraser Street;

e Replace 34 LF of 18” RCP with 29”x45” elliptical RCP at the intersection of Emanuel
Street and S Fraser Street;

e Replace 189 LF of 18” RCP with twin 19”x30” elliptical RCPs along Emanuel Street
between S Fraser Street and S Hazard Street;

e Add 221 LF of parallel 18” RCP to the existing 18” RCP along Emanuel Street between S
Fraser Street and S Hazard Street; and

e Replace 64 LF of 12” RCP with twin 18 RCPs at the intersection of Emanuel Street and S
Hazard Street.

The proposed improvements will provide the desired 10-year level of service for the Steel Mill
Closed System. The project is located within the public right-of-way, so there will be minimal
impacts to private properties. Elliptical pipes are recommended where necessary due to cover
constraints. Underground water and sanitary sewer lines were identified as potential utility
conflicts. The total estimated cost for the recommended alternative is $2,149,000.
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S Fraser Street - Bourne Street Closed System — Figure 4-11

WK Dickson recommends the following improvements for the S Fraser Street — Bourne Street
Closed System as shown in Figure 4-11:

o Replace 96 LF of 18” RCP with twin 36 RCPs between S Fraser Street and the outfall;

e Replace 187 LF of 18” RCP with twin 24” RCPs between S Fraser Street and Dock Street;

o Replace 148 LF of 24” RCP with twin 36” RCPs at the intersection of S Fraser Street,
Bourne Street, and Dock Street;

o Replace 211 LF of 18” RCP with twin 24x38” elliptical RCPs along S Fraser Street
bordering the steel mill property;

e Add 315 LF of parallel 18” RCP to the existing 18” RCP along S Fraser Street bordering
the steel mill property; and

o Install 226 LF of new 18” RCP along Hawkins Street between S Fraser Street and
Wagstaff Alley.

The proposed improvements will provide the desired 10-year level of service for the S Fraser
Street - Bourne Street Closed System. The project is located within the public right-of-way, so
there will be minimal impacts to private properties. Elliptical pipes are recommended where
necessary due to cover constraints. Underground water and sanitary sewer lines were identified
as potential utility conflicts. The total estimated cost for the recommended alternative is
$1,174,000.
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Highmarket Street — Lee Street Closed System — Figure 4-12

WK Dickson recommends the following improvements for the Highmarket Street — Lee Street
Closed System as shown in Figure 4-12:

o Install 527 LF of 54” RCP along N Alex Alford Drive between Butts Street and Gilbert

Street;

e Install 1,591 LF of 48” RCP along N Alex Alford Drive between Gilbert Street and Front
Street;

e Install 469 LF of 30” RCP along N Alex Alford Drive between Front Street and Prince
Street;

o Install 455 LF of twin 24x38” elliptical RCPs along N Alex Alford Drive between Prince
Street and Highmarket Street;

e Add 151 LF of parallel 18 RCP to the existing 18 RCP at the intersection of N Alex
Alford Drive and Prince Street, and the intersection of N Alex Alford Drive and
Highmarket Street;

e Replace 67 LF of 18” RCP with twin 24x38” elliptical RCPs at the intersection of N Alex
Alford Drive and Prince Street; and

e Replace 71 LF of 12” RCP with twin 18 RCPs at the intersection of N Alex Alford Drive
and Highmarket Street.

e Construct five detention areas in the blocks bounded by Washington Street, the railroad,
Liberty Street, and Duke Street.

The proposed improvements will provide the desired 10-year level of service for the Highmarket
Street — Lee Street system. Most of the pipe improvements are located within the public right-of-
way, so there will be minimal impacts to private properties. There is a railroad crossing on N Alex
Alford Drive between Prince Street and Front Street which will require jack and bore installation
and coordination with the railroad. The proposed detention areas are necessary to reduce peak
flows to a level where the existing and proposed pipes can contain the flow volume during the
10-year storm. Property will need to be acquired to construct the proposed detention areas. Based
on current tax values of vacant properties in the project area, property acquisition is likely to cost
in the vicinity of $200,000. Elliptical pipes are recommended where necessary due to cover
constraints. Underground water and sanitary sewer lines were identified as potential utility
conflicts. The total estimated cost (including property acquisition) for the recommended
alternative is $4,411,000.
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Church Street — N Merriman Road Closed System — Fiqure 4-13

WK Dickson recommends the following improvements for the Church Street — N Merriman Road
Closed System as shown in Figure 4-13:

o Replace 321 LF of 42” RCP with 60” RCP between Hazard Street and Fraser Street;

e Replace 289 LF of 36” RCP with 48”x76” elliptical RCP between Hazard Street and
Lynch Street;

o Replace 828 LF of 36”” RCP with twin 42 RCPs between Lynch Street and Palm Street;

e Add 487 LF of parallel 36 RCP to the existing 36" RCP between Palm Street and N
Merriman Road;

o Replace 38 LF of 18” RCP with 24" RCP at the intersection of Church Street and N
Merriman Road;

o Replace 49 LF of 24” RCP with twin 36 RCPs at the intersection of Church Street and N
Merriman Road;

e Add 1232 LF of 18” RCP along Palm Street between Church Street and Sims Street; and

e Construct four detention areas along N Merriman Road between Sims Street and
Hampton Street.

The proposed improvements will provide the desired 10-year level of service for the Church
Street- N Merriman Road system. All pipe improvements are located within the public right-of-
way, except for the proposed 60” RCP between Hazard Street and Fraser Street. Due to the flat
elevations and existing downstream infrastructure, including a 6’x6’ box culvert under Fraser
Street, rerouting the proposed 60” to avoid a private easement will be challenging, but could be
analyzed for feasibility once detailed survey of the surrounding area is obtained during the
detailed design process prior to construction. Proposed detention areas are necessary to reduce
peak flows to a level where the existing and proposed pipes can contain the flow volume during
the 10-year storm. Property will need to be acquired to construct the proposed detention areas.
Based on current tax values of vacant properties in the project area, property acquisition is likely
to cost in the vicinity of $60,000. Elliptical pipes are recommended where necessary due to cover
constraints. Underground water and sanitary sewer lines were identified as potential utility
conflicts. The total estimated cost (including property acquisition) for the recommended
alternative is $3,419,000.

City of Georgetown — Stormwater Management Plan Page 4-25
WK Dickson & Co., Inc.






SECTION 5: ANTICIPATED PERMITTING

SECTION 5 - ANTICIPATED PERMITTING

The proposed improvements described in Section 4 may require local, State, and/or Federal
permits or approvals prior to the onset of construction. Based on the types of projects identified
in the City of Georgetown, permits or approvals may be required for any of the following reasons:

e Stream and/or wetland impacts;

e FEMA floodway impacts;

e Land disturbance; and

e Potable water and sewer line adjustments.

The permitting matrix in Table 5-1 shows the different types of permits that are anticipated for
each of the proposed projects. The proposed SCMs may also require erosion control permits if the
land disturbance area is greater than 1.0 acre.

The types of 404/401 permits are described below and may vary based on the length of stream
impacts and/or acreage of wetland impacts. Wetlands will need to be delineated to determine the
acreage of impacts. Permit requirements for a given project may change based on the final design
and any changes to the existing regulations. The appropriate permitting agencies should be
contacted during the design process to determine if permits will be required for the proposed
project.

5.1 SouTH CAROLINA DHEC 401 WATER QUALITY CERTIFICATION AND
US ARMY CORPS 404 PERMIT

Proposed improvements within the City of Georgetown must adhere to the requirements set forth
in Section 401 and 404 of the Clean Water Act. Required permitting can range from activities that
are pre-authorized to those requiring pre-construction notification (PCN) for a Nationwide
Permit (NWP) to those requiring an Individual Permit (IP). Individual permits may be required
for projects with stream impacts greater than 300 feet and wetland impacts greater than 0.5 acres.
It is anticipated that NWP #3 (Maintenance) and NWP #13 (Bank Stabilization) may be required
to support the projects that include work within channels that are claimed jurisdictional by the
US Army Corps of Engineers (USACE). More detailed explanations of the types of 404 permits
are provided below.

NWP#3 — Maintenance

This permit authorizes the repair, replacement, or rehabilitation of any previously permitted or
currently serviceable structure. A PCN is not required for minor deviations in the structure’s
configuration or filled area that occur as a result of changes in materials, construction techniques,
or safety standards necessary to make repair or replacement, provided environmental impacts
are minimal. A PCN to the USACE is required if a significant amount of sediment is
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excavated/filled within the channel. The South Carolina DHEC does not typically require a PCN
for NWP #3 but usually receives one as a courtesy.

NWP #13 — Bank Stabilization

This permit authorizes the reshaping of channel banks or bank stabilization activities that are
necessary for erosion prevention. The placement of material is prohibited in any special aquatic
site in a manner that may impede surface water flow into or out of a wetland area, or in a manner
that will be eroded during normal or high flows. The activity must be part of a single and
complete project and cannot exceed 1 cubic yard per running foot placed below the high-water
mark line. If stabilization activities exceed 500 linear feet, then a PCN is required for both the
USACE and SCDHEC. SCDHEC must also be notified should fill be placed within the streambed.

NWP #27 — Stream and Wetland Restoration Activities

This permit authorizes stream enhancement, stream restoration, and channel relocation for
restoration purposes that provide gains in aquatic functions. Stream channelization and the
conversion of streams to other aquatic uses such as impoundments or waterfowl habitat are not
authorized. A PCN to the USACE is required for any restoration activities occurring on private
or public lands. SCDHEC requires a PCN if impacts are proposed for greater than 500 feet of
stream bank or if in-stream structures are used.

A list of some other conditions that should be followed under regulations provided by the USACE
are as follows:

e Soil erosion and sediment controls must be used and maintained in effective operating
conditions during construction, and all exposed soil and fills should be stabilized as soon
as possible.

¢ No activity is authorized under any NWP that is likely to jeopardize the existence of a
threatened or endangered species, or which will destroy or adversely modify the habitat
of such species.

o No activity is authorized that may affect historic properties listed or eligible for listing in
the National Register of Historic Places.

o More than one NWP used for a single and complete project is prohibited.

e Impacts to waters of the US should be avoided and minimized to the greatest extent
practicable.

e Mitigation in all its forms will be required to the extent necessary to ensure that the
adverse effects to the aquatic environment are minimal.

e Hardening techniques should be avoided and minimized to the greatest practicable
extent.

5.2 INDIVIDUAL PERMITS

Individual permits are required when stream or wetland impacts do not meet the conditions of a
nationwide permit. Permit applications may be reviewed by multiple agencies including but not
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limited to USACE, EPA, State Historic Preservation Office (SHPO), South Carolina Department
of Natural Resources (SCDNR), and United States Fish and Wildlife Service (USFWS). The
application is also made available for public review. There is no defined timeline for review of
the application for an IP; therefore, the permitting process for an IP is typically significantly
longer that the review time for a NWP. Typically, 404 and 401 Individual Permits are applied for
jointly and their review is concurrent.

5.3 FEDERAL EMERGENCY MANAGEMENT (FEMA)

Streams with a drainage area greater than one (1) square mile are typically modelled and mapped
by FEMA for flood insurance purposes. The 100-year floodway and floodplain have been mapped
for the City of Georgetown Any proposed projects that will include grading within a FEMA
defined floodway will require a Conditional Letter of Map Revision (CLOMR) submitted to
FEMA for pre-approval purposes and a Letter of Map Revision (LOMR) upon completion of
construction. Table 5-1 identifies projects where FEMA permitting is expected.

5.4 EROSION AND SEDIMENTATION CONTROL

South Carolina Department of Health and Environmental Control (SCDHEC) requires
notification before proposed activities are constructed. SCDHEC requires that an erosion and
sediment control plan be submitted for approval before the start of construction for any
disturbance greater than one (1) acre. Erosion and Sediment Control permits are anticipated for
most of the proposed projects as shown in Table 5-1.
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Table 5-1: Permitting Matrix for Proposed Projects

SCDHEC/ | 404/401 | 404/401
FEMA NPDES (NWP) (1P) ScboTt

Front Street System X X X
El Cerro System X X
Queen Street System X X X
Cannon Street System X X X
St. James Street - Church Street X X X
System

S Fraser - Bourne System X X
Church Street - N Merriman System X X
Highmarket Street - Broad Street X X X
System

St. James Street System X X X
Steel Mill System X X
Highmarket Street - Lee Street System X X
Highmarket Street System X X X
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SECTION 6 - COST ESTIMATES

The cost estimates provided as part of the Stormwater Management Plan were prepared to assist
City staff in making planning level decisions and prioritizing improvements. These cost
estimates are not final design cost estimates. The preliminary project cost estimates in Table 6-1
were developed using recent bid tabulations from similar communities and projects. They
include easement acquisitions, surveying, engineering, legal, and administrative costs. A detailed
breakdown of the costs for the projects listed below in Table 6-1 is included in Appendix F.
Projects are not listed based on priority. See Section 7 for a prioritization list. The cost estimates
are approximate and are subject to change due to local costs, materials, delivery, construction,
and other factors.

The stormwater drainage systems evaluated in this report are composed of a series of culverts,
closed drainage systems, open channels, floodplain grading, and SCMs. For these drainage
systems to function as designed, they must be properly maintained.

Table 6-1: Preliminary Project Cost Estimates

PROJECTS PRELIMINARY PROJECT COST
Front Street $1,109,000
Queen Street $1,362,000
Highmarket Street $1,547,000
Highmarket Street - Broad Street $1,941,000
Cannon Street $1,191,000
St. James Street $554,000
El Cerro $1,773,000
St. James Street - Church Street $192,000
Steel Mill $2,149,000
S Fraser Street — Bourne Street $1,174,000
Highmarket Street - Lee Street $4,411,000
Church Street - N Merriman Road $3,419,000
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SECTION 7 - PRIORITIZATION AND RECOMMENDATIONS

After completing all the assessments and modeling described throughout the report, WK Dickson
developed conceptual solutions for a wide variety of capital projects to fulfill the Stormwater
Management Plan’s goals of addressing flooding in flood-prone areas, protecting property and
the natural environment, and enhancing water quality.

The recommended solutions begin with projects that reduce flooding, which was identified as
the key priority . Success criteria used to measure the proposed flood reduction projects included:

Improved level of service for roadways and structures;

Economic feasibility;

Confirmation of physical feasibility using available GIS and survey data; and
Minimizing easement acquisition.

The flood reduction projects were then prioritized using the following prioritization factors:

e Public health and safety;

e Severity of street flooding;

e Cost effectiveness;

o Effects of improvements;

e Implementation constraints;
o Water quality - SCM; and

e Constructability.

Table 7-1 shows the proposed prioritization of the projects. The City should re-visit the
prioritization lists annually to determine if the priorities should change as property availability
and grant funding shift.

The neighborhood retrofits discussed in Section 6 are not separately prioritized. Neighborhood
retrofits on private property will be heavily dependent on Council support, community
acceptance and willingness to participate.

A follow-up detailed hydraulic analysis of the lower-priority flood-prone areas, primarily
concentrated in Maryville, is recommended to supplement the Stormwater Management Plan to
identify capital improvement projects necessary to reduce flood frequency and severity.

Detailed information on the prioritization factors and scoring breakdown can be found in
Appendix I.
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Table 7-1: Flood Reduction Project Prioritization

Priority Project Figure Number
1 Front Street System 4-2
2 El Cerro System 4-8
3 Queen Street System 4-3
4 St. James Street — Church Street System 4-9
5 S Fraser Street — Bourne Street System 4-11
6 St. James Street System 4-7
7 Cannon Street System 4-6
8 Church Street — N Merriman Road System 4-13
9 Highmarket Street — Broad Street System 4-5
10 Steel Mill System 4-10
11 Highmarket Street — Lee Street System 4-12
12 Highmarket Street System 4-4

City of Georgetown — Stormwater Management Plan

WK Dickson & Co., Inc.

Page 7-2





