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Executive Summary
Town of Holden Beach Stormwater Master Plan

Introduction/Scope of Work

The Town of Holden Beach (Town) has retained McGill Associates (McGill) to prepare this
Stormwater Master Plan (SWMP). The primary purposes of this project were to analyze the
existing stormwater system at six known areas of concern, evaluate altematives to remedy
flooding at these locations, identify future opportunities for stormwater improvements, and create
a financial model to determine viability of a Town Stormwater Utility (SWU). The aforementioned
areas of concern are as follows:

Area 1 — 300 Block of Ocean Boulevard West

Area 2 — East End of Mullet Street & East End of Avenue A
Area 3 — West End Right-of-Way

Area 4 — 760 Block of Ocean Boulevard West

Area 5 — Carolina Avenue

Area 6 — Davis Street

A geographic information system (GIS)-based stormwater system inventory and limited closed
circuit TV (CCTV) inspections were performed on the existing storm sewer system. Additionally,
a detailed topographic survey of drainage features within identified areas of concern was
performed.

This data was used to develop a hydrologic and hydraulic model of the island community. This
model was used to assess the capacity of the existing stormwater system for the 2-year and 10-
year storm events within the identified areas of concern and for the 2-year storm event and
sunny day mean higher-high tide across all other portions of the system.

Two alternative solutions to alleviate flooding at each area of concern were evaluated along with
estimating the cost of each alternative solution. A recommended aiternative was provided for
each area of concem while a heat map was developed for other areas to identify future
opportunities for stormwater system improvements.

A financial model was developed to determine the revenue, expenses, and ultimate viability of a
Town Stormwater Utility including two potential funding scenarios. Revenue was determined
using a flat fee amount per month for each parcel. The financial model uses $7.20 per month per
developed parcel for Scenario A assuming the projects are funded entirely by the Town. Scenario
B assumes grant funding equal to 75% of the project cost with the remaining 25% of the cost
funded by the Town. These rates compare favorably to the mean rate charged by four (4)
stormwater utilities in coastal communities within approximately 30 miles that charge a fiat fee
(Oak Island, Kure Beach, Carolina Beach, and Wilmington) of $11.76.

A Stormwater Master Plan was prepared to summarize the results and provide recommendations.
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Recommendations

After completing our requested scope of services, McGill is pleased to provide the following
recommendations to the Town:

Stormwater Improvements

Area 1 — 300 Block of Qcean Boulevard West (OBW)

lssue: Flooding in public ROW and roads during 2-year storm event.
Public Benefit: Eliminate 2-year flooding along OBW and Brunswick Ave.

Recommended Solution: Install a system of High-Performance Polypropylene pipes
(HPPP) along OBW and High Point St. that discharges into the existing Brunswick Ave.
channel. Upsize the existing culvert under Mile Marker Fifty-Five Dr, and the outlet pipe
along High Point St. Construct two (2) storage depressions in the ROW between OBW
and Brunswick Ave. and connect to the proposed system. Lower the Brunswick Ave.
channel to accommodate connection into the proposed system.

In the future, storage depressions may be converted to underground storage units in
order to provide some additional public benefit such as parking or roadway.

Area 2 — East End of Mullet Street & East End of Avenue A

Issue: Flooding in public ROW and road during 2-year storm event.

Public Benefit: Eliminates 2-year flooding along Ocean Boulevard East (OBE) east of
Mullet St. and 10-year roadway flooding between Avenue A. and Dunescape drive.

Recommended Solution: Drop inverts of existing pipes along OBE west of Mullet St. to
create a positive outfall. Install 1-foot-deep swales along OBE between Dunescape Dr.
and McCray St., connected to the existing system via HPPPs. Upsize existing pipes
along OBE east of Mullet St. and along Mullet St. to the outfall. Install a tide gate on the
final outlet pipe.

Area 3 — West End Right-of-Way

Issue: Flooding in public ROW and road during 2-year storm event.

Public Benefit: Reduces 2-year roadway fiooding.

Recommended Solution: Install a system of HPPPs and Reinforced Concrete Pipes
(RCP) at the low point of OBW to discharge through an easement into the Intracoastal
Waterway.
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Area 4 — 760 Block of Qcean Boulevard West

Issue: Flooding in public ROW and street during 2-year storm event.
Public Benefit: Eliminates 2-year flooding along OBW.

Recommended Solution: install a system of RCPs along the ROW of OBW to discharge
into the Intracoastal Waterway.

Area 5 — Carolina Avenue

Issue: Flooding in public ROW and street during 2-year storm event.

Public Benefit: Eliminates 2-year and 10-year flooding along Carolina Ave.

Recommended Solution: Install a system of 24" RCPs along Carolina Ave. and Halstead
St. to discharge into the Intracoastal Waterway.

Area 6 — Davis Street
Issue: Surface runoff erosion from ROW into Intracoastal Waterway.
Public Benefit: Improved water quality within the Intracoastal Waterway.

Recommended Solution: Install a grassed blind swale with level spreader at the end of
the road and adjust existing outfall pipes as needed for proper operation.

Town Stormwater Utility

Based on the project cost of capital stormwater projects and on-going and planned maintenance
for the stormwater system we recommend proceeding with implementation of Scenario A (full
Town funding), should the Town decide to implement a stormwater management utility. This
scenario provides sufficient funds to cover the planned activities for the next ten years while
maintaining a sufficient fund balance that suggests the utility will remain stable and fiscally
healthy. If pursuit of grant funding is favorable, the utility can easily be converted to Scenario B in
the future and rates reevaluated at that time.
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1.0 Introduction

The Town of Holden Beach (Town) is located in Brunswick County, North Carolina on a barrier
island that sits between Oak Island to the east and Ocean Isle to the west. It is surrounded by
the Intracoastal Waterway to the north and the Atlantic Ocean to the south (Figure 1.1).

The Town's stormwater infrastructure includes a combination of pipes, structures, and ditches
which convey stormwater throughout the Town. The North Carolina Department of
Transportation (NCDOT) also owns and maintains stormwater infrastructure within the Town
limits associated with NCDOT roads.

The Town's stormwater infrastructure is frequently overburdened by rainfall events, as well as
sunny day tidal flooding, resulting in erosion, road blockages, and damage to surrounding
properties. The following six areas of concern have been identified by the Town for capital
improvement projects, with Areas 1-5 facing regular flooding and Area 6 facing surface runoff
erosion.

Area 1 — 300 Block of Ocean Boulevard West

Area 2 — East End of Mullet Street & East End of Avenue A
Area 3 — West End Right-of-Way

Area 4 — 760 Block of Ocean Boulevard West

Area 5 — Carolina Avenue

Area 6 — Davis Street

DO RGN

The Town retained McGill Associates, PA (McGill) to evaluate the Town's stormwater network
with focus on these areas of concern. The goals of this evaluation were to:

1. Analyze the existing stormwater system and drainage conditions at each area of concern
for the 2-year and 10-year rainfall events.

2. ldentify deficiencies in the network at these locations and evaluate available alternatives
to remedy flooding.

3. Develop an island-wide flooding heat map for the 2-year rainfall event and sunny day
high tide to identify future opportunities for improvement.

4. Create a financial model to determine the revenue, expenses, and ultimate viability of a
Town Stormwater Utility (SWU).
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Figure 1.1 Location Map
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2.0 Existing Stormwater System Mapping

Available data was acquired from reliable socurces such as Town records, the North Carolina
Floodplain Mapping Program (NCFMP), survey, and the NCDOT and collated to develop an
understanding of major drainage patterns, outfalls, and area characteristics. McGill conducted a
meeting and field reconnaissance trip with Town staff to confirm which drainage outfalls, pipes,
and ditches were present in each area of concem and to identify any major data gaps needed to
be filled to analyze the system.

A field mapping program was conducted by McGill to populate a Geographic Information
System (GIS) database of the stormwater features and develop an initial inventory of the
fragmented stormwater network (Attachment A). This consisted of Global Positioning System
(GPS) grade mapping of all stormwater system drainage features including inlets, catch basins,
pipes, and ditches where present as well as a topographic survey of key areas of concern along
Ocean Boulevard. Closed Circuit Television (CCTV) inspections were attempted on two outfalls,
however, there was material present which blocked half or more of both pipes and resisted
initial removal efforts, preventing a complete inspection along the entire length of the pipes.

The datum reference for GPS and survey was North American Datum of 1983 (NAD 83) for
horizontal! position data and North American Vertical Datum of 1988 (NAVD 88) for vertical
elevation data.

The stormwater network map included in Attachment A shows some of the data collected. The
full extent of the data content is included in the GIS geodatabase provided as a digital submittal.
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3.0 Hydrologic and Hydraulic Analysis

Computational Hydraulics Intemational's (CHI) Personal Computer Storm Water Management
Model (PCSWMM) version 7.6 was used to conduct hydrologic and hydraulic analyses for this
study. Drainage basin boundaries (Attachment B) were delineated using QL2 LiDAR data from
the North Carolina Spatial Data Download {NC SDD), survey data, aerial imagery, and site
photos for each of the following areas of concern identified by the Town:

Area 1 - 300 Block of Ocean Boulevard West

This area of concem includes Ocean Boulevard West (OBW) and Brunswick Avenue
West between High Point Street and Neptune Street. The existing stormwater network
consists of ditches and culverts along the north side of Brunswick Ave. W. that continue
down the east side of High Point St. before discharging into the Intracoastal Waterway.
A few pipes that act as underground detention and discharge via infiltration into the soil
are present on OBW. For the purposes of this analysis, these detention pipes were not
included in the model.

Sub-basins in this area are assigned basin numbers with an A1-Dx prefix.
Area 2 - East End of Mullet Street Area & East End of Avenue A

This area of concem includes Ocean Boulevard East (OBE) between Mullet Street and
Dunescape Drive, however, in order to model the full stormwater network in this area,
the model also included the area of OBE between Mullet Street and Halstead Street.
The existing stormwater network consists of ditches and pipes that run along the south
side of OBE between Halstead Street and McCray Street and meet at Mullet Street
where they run north to discharge into the Intracoastal Waterway.

Sub-basins in this area are assigned basin numbers with an A2-Dx prefix.
Area 3 — West End Right-of-Way

This area of concem includes Ocean Boulevard West between 1324 and 1308 OBW.
The existing stormwater network consists of a few pipes that act as underground
detention and discharge via infiltration into the soil. For the purposes of this analysis,
these pipes were not included in the model.

Sub-basins in this area are assigned basin numbers with an A3-Dx prefix.
Area 4 - 760 Block of Ocean Boulevard West

This area of concern includes Ocean Boulevard West between 762 and 714 OBW. The
existing stormwater network consists of a few pipes that act as underground detention
and discharge via infiltration into the soil. For the purposes of this analysis, these pipes
were not included in the model.
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Sub-basins in this area are assigned basin numbers with an A4-Dx prefix.
Area § - Carolina Avenue

This area of concemn includes Carolina Avenue between Halstead Street and the end of
Carolina Avenue. The existing stormwater network consists of a few pipes that act as
underground detention and discharge via infiltration into the soil. For the purposes of this
analysis, these pipes were not included in the model.

Sub-basins in this area are assigned basin numbers with an A5-Dx prefix.
Area 6 — Davis Street

This area of concem includes Davis Street. The existing stormwater network consists of
two short swale segments that discharge to the Intracoastal Waterway via two short
High-Density Polyethylene (HDPE) pipes through the seawall at the end of the road,
however these are not depicted on the survey.

Sub-basins in this area are assigned basin numbers with an A6-Dx prefix.

Curve numbers were determined by combining United States Geological Survey (USGS) soils
data (Attachment C) with the 2021 National Land Cover Database (NLCD) land use data in
ArcGIS Pro.

The time of concentration for the study basins was calculated by PCSWMM using the Soil
Conservation Service (SCS) Curve Number method. The total precipitation depth data for the 2-
year and 10-year 24-hour storms were obtained from the National Oceanic and Atmospheric
Administration (NOAA) Atlas 14 {Attachment C). Seasonal high-water table (SHWT) and
groundwater level data were available from other studies performed on the island by ECS
Southeast LLC. From these sources the SHWT used for this project is estimated at elevation
2.5 with the groundwater level around elevation 2.

The computed hydrologic data (Table 3.1) was used to conduct hydrologic and hydraulic (H&H)
modeling using PCSWMM. Runoff was computed using the SCS Curve Number method.
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Table 3.1. Summary of Model Hydrologic Inputs

Areaof | Basin Area Time of
Concern | Name (ac) CN Concentration
{min)
Al1-D1 7.40 60 24
Al1-D2 449 60 14
Al-D3 3.34 60 14
1 Al-D4 5.22 59 24
Al-D5 6.17 59 24
Al-D6 3.25 58 22
A2-D1 9.05 61 30
A2-D2 5.82 60 32
A2-D3 8.41 59 28
A2-D4 10.22 59 41
A2-D5 0.99 61 10
2 A2-Db 9.84 60 28
A2-D7 23.88 66 29
A2-D8 1.72 57 19
A2-D9 2.86 53 24
A2-D10 2.64 58 31
A2-D11 1.75 54 18
3 A3-D1 3.78 60 17
A4-D1 7.52 61 35
4 A4-D2 2497 60 17
A5-D1 473 60 18
> A5-D2 2.57 61 19
6 A6-D1 3.05 59 25

The hydraulic parameters of the curent stormwater system were input into the model based on
the data collected during survey. Channel cross-sections were generally based on the
topographic survey, supplemented with QL2 LiDAR as needed. Overand flow was modeled as
overtopping weirs to simulate flow over the roads or connections between adjacent basins. Weir
crest elevations and dimensions were approximated from the topography at each location.

Tidal data was obtained from two National Oceanic and Atmospheric Administration (NOAA)
Tidal Datum Stations, Bowen Point - Shallotte Inlet on the west side of the island and
Varnamtown - Lockwoods Folly River on the east side of the island. Mean tide levels and mean
higher-high water (MHHW) levels were obtained from each station and averaged together to
create one mean tide and one MHHW level for the whole island (Table 3.2 and Attachment C).
Outfalls were set to a fixed elevation equivalent to the mean tide for the 2- and 10-year storm
event runs and the MHHW level was used to simulate sunny day flooding conditions.
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Table 3.2 - Tidal Station Data

Mean Higher-High

Mean Tide {ft) | "water Level (ft.)
Station 8659665
Bowen Point — Shallotte Inlet 2.28 4.76
Station 8659414
Varnamtown - Lockwoods Folly River e 4.27
Island-wide Average Used for Model 2.18 4.52

Holden Beach Stormwater Master Plan Report
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4.0 Existing Stormwater System Analysis

The existing system analysis identified stormwater system deficiencies within the areas of
concern and validated known problems or deficiencies in the existing systems. The existing
system was found to be undersized at several locations based on surcharges shown by the
Hydraulic Grade Line (HGL) in the conveyance system (Table 4.1). The maps in Attachment D
provide a visual representation of the undersized portions of the stormwater network and show
the extent of flooding during the 2- and 10-year storm events.

Area 1 - 300 Block of Ocean Boulevard West

Several hundred feet of public right-of-way (ROW) along Ocean Boulevard West (OBW),
in an area referred to as the 300 Block, experience significant floodwater retention
following storm events due to a low point in the road which acts as a storage depression.
This allows water to pond on the road up to a depth of ~1 foot before it can overflow
down the road and into the canal west of High Point Street. A few small underground
storage pipes that allow for infiltration are present here, however, their inverts sit below
the measured seasonal high-water table (SHWT) elevation and likely do not contribute
significantly to 2-year storm retention. The stormwater network along Brunswick Avenue
W. is also undersized for the 2-year storm event.

During the sunny day (i.e. no rainfall) MHHW tide, the northern half of High Point St.
experiences flooding however a tide gate prevents backflow into the Brunswick Avenue
stormwater network.

Area 2 - East End of Mullet Street Area & East End of Avenue A

Public ROW along Ocean Boulevard East (OBE) on the east end of Holden Beach,
between Ferry Road and Dunescape Drive, experiences frequent periods of standing
water following rain events as runoff is transported through the existing stormwater
network or infiltrates into the soil. Much of this existing network is undersized for the 2-
year storm event with the entire system undersized for the 10-year storm event. This
network also contains a large number of pipes with negative slopes (the pipe outlet is
higher than the pipe inlet) which produces inefficient flow conditions and contributes to
surcharging.

A lack of any stormwater infrastructure along OBE between McCray Street and
Dunescape Drive contributes to the flooding in this area during the 10-year storm event
though natural depressions in the existing topography appear to control the 2-year storm
event.

This area does not experience sunny day flooding due to the MHHW tide.
Area 3 — West End Right-of-Way

The public ROW near 1338 Ocean Boulevard West experiences flooding following rain
events due to a low point in the road which acts as a storage depression, allowing water
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to pond to a depth of ~2 feet before it can overflow into the Intracoastal Waterway. The
only stormwater network present in this area are a few small underground storage pipes
that allow for infiltration; however, their inverts sit below the average groundwater level
and likely do not contribute significantly to 2-year storm retention.

This area does not experience sunny day flooding due to the MHHW tide.
Area 4 — 760 Block of Ocean Boulevard West

The public ROW near 743 Ocean Boulevard West experiences flooding following rain
events due to a low point in the road which acts as a storage depression, allowing water
to pond to a depth of ~1 foot before it can overflow into the Intracoastal Waterway. The
only stormwater network present in this area are two 12" underground storage pipes that
allow for infiltration. As these pipes sit above the SHWT it is possible that they contribute
to 2-year storm retention, however, due to their small size these pipes were not included
in the model.

This area does not experience sunny day flooding due to the MHHW tide.
Area 5 - Carolina Avenue

The public ROW near 142 Carolina Avenue experiences flooding following rain events
due to a low point in the road which acts as a storage depression, allowing water to pond
to a depth of ~0.75 feet before it can overflow south to Ocean Boulevard East. The only
stormwater network present in this area is a single 12" underground storage pipe that
allows for infiltration. As this pipe sits above the SHWT it is possible that it contributes to
2-year storm retention, however, it was not included in the model due to its small size.

This area does not experience sunny day flooding due to the MHHW tide.
Area 6 — Davis Street

No flooding due to storm events was reported in this area as all runoff sheet flows south
down the road and into the Intracoastal Waterway. However, the low elevations at the
end of the road make the final 50 feet of Davis Street susceptible to sunny day flooding
due to the MHHW tide.

The Town has also reported surface runoff erosion that may be impacting water quality.
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Table 4.1 - Existing Condition Mode! Results

2-YR Storm 10-YR Storm
Probiem Location Overtop E— —
Area Elev. WSEL Depth (ft.) WSEL Depth (ft.)
Ocean Boulevard West 4.50 5.61 1.11 5.97 1.47
. Brunswick Ave. {Start of Channel) 591 5.98 0.07 6.17 0.26
Brunswick Ave. (Marker Fifty-Five Dr.) 5.30 5.13 - 5.26 -
High Point St. at Outlet Pipe 5.05 5.06 0.01 5.14 0.09
Ocean Boulevard East (West of Mullet 5t.) 6.22 6.82 0.60 7.62 1.40
) Ocean Boulevard East (East of Mullet 5t.) 6.45 6.78 0.33 7.62 1.17
Ocean Bmgz\:‘aersti:::t D(mcCray St. 2.00 6.63 ) 764 0.64
3 Ocean Boulevard West 3.60 5.16 161 5.54 194
4 Ocean Boulevard West 5.50 6.61 1.10 6.70 1.20
5 Carolina Avenue 9.70 10.56 0.85 10.70 1.00
Holden Beach Stormwater Master Plan Report 15




5.0 Evaluation of Alternatives

Two alternatives were evaluated for areas of concern 1 through 5 as identified in Chapter 4 to
achieve the 2-year level of service and improve conditions during the 10-year storm. Where a 2-
year level of service was not possible, alternatives sought to improve flood conditions as much
as possible.

In general, improvements consisted of hydraulic improvements such as upsizing or adding pipes
and swales within the improvement area. Below is a description of the evaluated alternatives for
each area of concern. Water surface elevation comparisons for each altemative are shown
separately for each area of concern. A concept-level Opinion of Probable Construction Cost is
provided for each alternative and detailed in Attachment H.

A fact sheet was developed for each alternative that describes the existing problem, project
benefits, solution, and costs of implementation. The fact sheets are included in this chapter, but
each fact sheet is designed for standalone use for presentations or meetings with stakeholders.
Full maps of each alternative are provided in Attachment E.

Area 1 — 300 Block of Ocean Boulevard West

The following alternatives for Area 1 are presented in two phases. Phase 1 seeks to provide
immediate flood relief whereas Phase 2 seeks to maintain the level of service achieved by
Phase 1 while aliowing the Town to undertake future construction projects. Phase 2 is included
in this analysis for informational purposes only and is not included in the recommendations
found in Section 7.

Alternative 1
Phase 1

A dedicated right-of-way (ROW) at 317 Brunswick Avenue West, which connects Ocean
Boulevard West (OBW) and Brunswick Ave., is currently used as an unofficial vehicle
and pedestrian access. Phase 1 of this alternative would see this ROW converted to a
2.5-foot-deep storage depression to hold runoff from both OBW and Brunswick Ave.

Catch basins will be instalied along the north side of OBW, including at the low point of
the road, and at the intersection of High Point Street and Brunswick Ave. As the catch
basin at the low point of the road will be located within the ROW of OBW and not on the
road itself, its rim elevation will sit above the lowest elevation of the road. For this
reason, it is recommended that the road be raised to elevation 4.85' to encourage
positive flow to the inlet and to avoid further road ponding.

Catch basins will be connected by 15” High Performance Polypropylene pipes (HPPP),
producing two different directions of flow: one, from the low point of the road, through the
storage depression, and discharging at the outset of the Brunswick Ave. channel, and
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the other from the low point of the road, down OBW and High Point Street, and
discharging into the channel near the intersection of High Point St. and Brunswick Ave.

In order to maintain a positive outfall within the proposed stormwater network, the
Brunswick Ave. channel will be dropped approximately 1.5 feet between its outset and
the inlet of the existing outlet pipe. The channel will be regraded as needed while
maintaining minimum side slopes of 3:1.

The existing cuivert under Marker Fifty-Five Drive and the existing outlet pipe running
along the east side of High Point St. will both be upsized to 18" Reinforced Concrete
Pipes (RCPs). The tide gate on the existing outlet pipe will be replaced.

Alternative 1 Phase 1 eliminates flooding from the 2-year storm event along Brunswick
Ave. and reduces flooding from the 2-year storm event along OBW. to ~0.1 feet. This
alternative also reduces the flood depth of the 10-year storm to ~ 0.1 feet along
Brunswick Ave. and ~1.0 foot along OBW.

The estimated construction cost of Alternative 1 Phase 1 is $450k - $675k.
Phase 2

This ROW area may also be suitable for use as a roadway or parking area. Should the
Town wish to pave this area for such uses, the storage depression from Phase 1 could
be converted to an underground storage/ infiltration system. This underground detention
system was modeled after the ADS StormTech SC-310 system (Attachment F}. All other
improvements from Phase 1 would remain in place.

Alternative 1 Phase 2 produces comparable results to Phase 1.

The estimated construction cost of Alternative 1 Phase 2 is $731k - $1.1 million.
Alternative 2

Phase 1

Alternative 2 Phase 1 includes all improvements proposed in Alternative 1 Phase 1 with
the addition of a second 1.5-foot-deep storage depression at 339 Brunswick Ave.,
another dedicated ROW. This storage depression will be connected to the proposed
stormwater network on OBW and discharge north into the Brunswick Ave. channel just
hefore the Marker Fifty-Five Dr. culvert.

Alternative 2 Phase 1 solves flooding on Brunswick Ave. during both the 2-year and 10-
year storm events and on OBW during the 2-year storm event. 10-year fiocd depths on
OBW are reduced to ~1.0 foot,

The estimated construction cost of Alternative 2 Phase 1 is $498k - $747k.
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Phase 2

Alternative 2 Phase 2 includes all improvements proposed in Alternative 1 Phase 2 with
the second storage depression being similarly converted into an underground storage/
infiltration system in order to accommodate a drive and/or parking. This additional
underground detention system was modeled after the ADS StormTech SC-160LP
system (Attachment F).

Alternative 2 Phase 2 solves flooding on both Brunswick Ave. and OBW during the 2-
year storm event. 10-year flood depths are ~1.0 foot on OBW and ~0.1 feet on
Brunswick Ave.

The estimated construction cost of Alternative 2 Phase 2 is $1.55 - $2.33 million.

Table §.1 - Area 1 Results Comparison

Alternative 1 Alternative 2
Location Overtop Flood Flood
Elev. WSEL  pepthft)| WSE'  pepth (tt.)
2-YEAR STORM
Ocean Boulevard West 4.85 5.00 0.15 4.68 -
Brunswick Ave, (Start of Channel) 5.91 4,74 - 4.69 -
Brunswick Ave. (Marker Fifty-Five Dr.) 5.30 4.55 - 4.48 -
High Point St. at Qutlet Pipe 5.05 4,50 - 4.43 -
10-YEAR STORM
Ocean Boulevard West 4.85 5.87 1.02 5.85 1.00
Brunswick Ave, {Start of Channel) 5.91 6.09 0.18 6.06 0.15
Brunswick Ave. {Marker Fifty-Five Dr.) 5.30 5.25 - 5.22 -
High Point St. at Qutlet Pipe 5.05 5.16 0.11 5.15 0.1

Note that for both Table 5.1 above and the maps in Attachment E, only results for Phase 2 are
shown as this is the anticipated final condition. Were Phase 1 to be pursued without Phase 2,

results would be slightly lower, however the addition of parking in Phase 2 and the subsequent
switch from above ground to underground storage, decreases the amount of storage possible.
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Area 1 — Alternative 1 Phase 1 300 Block of Ocean Boulevard West
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storm. An existing stormwater system along Brunswick Ave., | year storm. Flood depths on both Brunswick Ave. and
just north of this area, is similarly undersized for the 2-year OBW are reduced during the 10-year storm.
storm.
PROJECT CHALLENGES
SOLUTION
Disrup#ion of traffic during construction
e Construct a 2.5-ft deep storage depression in the + Low road surface elevations limit pipe size and
ROW at 317 Brunswick Ave. that discharges into the material options along OBW
existing Brunswick Ave. channel + Small difference between surface elevations
s Install system of 15" HPPPs along CBW and High and SHWT limits available storage volume
Point St, that discharges into the existing Brunswick
Ave. channel COST
= Lower Brunswick Ave. channel by ~1.5 feet Estimated Construction Cost Range
» Upsize existing Mile Marker Fifty-Five Dr. culvert and
outlet pipe along High Point St. to 18" RCPs $450,000 to $675,000
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Area 1 - Alternative 1 Phase 2 300 Block of Ocean Boulevard West
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PROBLEM PROJECT BENEFITS
The solution presented in Phase 1 limits the This altemative allows for flood reduction comparable to that in Phase 1
usage of the ROW at 317 Brunswick Ave. while allowing all or part of the ROW to be paved.
which may be suitable for use as roadway or
beach access parking. PROJECT CHALLENGES
SOLUTION ¢ Small difference between surface elevations and SHWT limits
size of underground storage
+ Replace the storage depression at s High cost
317 Brunswick Ave. with an
underground storage/ infiltration COST
system (StormTech SC-310 or Estimated Construction Cost Range
similar) that discharges into the
existing Brunswick Ave. channel $731,000 to $1,096,500
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Area 1 - Alternative 2 Phase 1

300 Block of Ocean Boulevard West

Legend
A OQutfall Prop. & = Prop. Storage
. Ex Catch RDPE Depression
Basin __Prop. 12° 2-YR Flood
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PROBLEM

Existing road topography along the 300 Block of OBW leads
to road flooding during storm events including the 2-year
storm. An existing stormwater system along Brunswick Ave.,
just north of this area, is similarly undersized for the 2-year

storm.

SOLUTION

Construct storage depressions on the ROWs at 317

Brunswick Ave. (2.5-ft-deep} and 339 Brunswick Ave.

(1.5-ft-deep) that discharge into the existing
Brunswick Ave. channel

Install a system of 15" HPPPs along OBW and High
Point St. that discharges into the existing Brunswick
Ave. channel

Lower Brunswick Ave, channel by ~1.5 feet

Upsize existing Mile Marker Fifty-Five Dr. culvert and
outlet pipe along High Point St. to 18" RCPs

This alternative eliminates flooding on OBW during
the 2-year storm and on Brunswick Ave. during
both the 2-year and 10-year storms. Flocd depths
on OBW are reduced during the 10-year storm.

PROJECT CHALLENGES

« Disruption of traffic during construction

* Low road surface elevations limit pipe size
and material options along OBW

+ Small difference between surface
elevations and SHWT limits available
storage volume

COST
Estimated Construction Cost Range

$498,000 to $747,000
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Area 1 — Alternative 2 Phase 2

300 Block of Ocean Boulevard West

/ Legend
A Qutfall Prop. 8* Prop.
! , Ex. Catch HDPE =3 Underground
~ Basin __Prop.12° Storage
™ __Ex. Drainage HOPE 2-YR Flood
4 Pipe Prop. 15" Area
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Basin —+ Flow Direction  Contours

The solution presented in Phase 1 limits the usage
of the ROWs at 317 and 339 Brunswick Ave. which
may be suitable for use as roadway or beach
access parking.

SOLUTION

¢ Replace the storage depressions with
underground storage!/ infiltration systems at
317 (StormTech SC-310 or similar) and
339 Brunswick Ave. (StormTech SC-160LP
or similar) that discharge into the existing
Brunswick Ave. channel

This alternative allows for flood reduction comparable to that
in Phase 1 while allowing all or part of the ROW to be paved.

PROJECT CHALLENGES

¢ Small difference between surface elevations and
SHWT limits size of underground storage
¢ High cost

COST
Estimated Constructicn Cost Range

$1,550,000 to $2,325,000
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Area 2 -~ East End of Mullet Street Area & East End of Avenue A

Alternative 1

The existing stormwater network along Ocean Boulevard East (OBE) west of Mullet
Street will remain with individual pipe inverts dropped as needed to create positive
drainage within the system. Existing pipes along OBE east of Mullet St. will be upsized
to 24" RCPs with the final of these pipes upsized to a 30" RCP. In order to accommodate
the burial of the new 24" RCP, the existing channel at the upstream end of this pipe
system will be dropped by ~0.5 feet and regraded as needed while maintaining a
minimum side slope of 3:1.

Similarly, the existing pipe under Blockade Runner Drive will be upsized to an 18" RCP
with its downstream pipe that runs under OBE upsized to a 24" RCP. All pipes along
Mullet St. will be upsized to 30" RCPs and a tide gate will be installed on the final outlet
pipe. These are the largest pipe sizes that can reasonably fit underneath the road while
maintaining necessary clearance.

Alternative 1 solves flooding from the 2-year storm east of Mullet St. and reduces the 2-
year flood depth west of Mullet St. to ~0.5 feet. This alternative also reduces the flood
depth of the 10-year storm to ~0.7 foot between Halstead St. and McCray St. and to
~0.25 feet between Avenue A and Dunescape Dr.

The estimated construction cost of Alternative 1 is $650k - $975k.
Alternative 2

Alternative 2 includes all improvements from Alternative 1. Additionally, three (3) 1-foot-
deep swales with 4:1 side slopes will be installed along the northern ROW of OBE
between McCray Street and Dunescape Drive. 12" HPPP culverts will be installed under
roadways to connect the swales and tie them to the existing system.

Alternative 2 produces similar results to Alternative 1, slightly increasing the 10-year
flood depth on OBE but providing additional storage capacity along OBE between
McCray St. and Dunescape Dr. that is not currently available and eliminating road
flooding during the 10-year storm in the same aforementioned area.

The estimated construction cost of Alternative 2 is $808k - $1.21 million.

Due to the Coastal Area Management Act (CAMA), improvement options in this area are limited.
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Table 5.2 — Area 2 Results Comparison

Alternative 1 Alternative 2
Location Solalis Flood Flood
Elev. — )
WSEL  pepthft) | WSEL  Depth (ft.)
2-YEAR STORM
Ocean Boulevard East {(West of Mullet St.) 6.22 6.68 0.46 6.68 0.46
Ocean Boulevard East (East of Mullet 5t.) 6.45 5.33 - 5.33 -
Ocean Boulevard East (McCray St. - 7.00 6.63 i 6.63 i
Dunescape Dr.)
10-YEAR STORM
Ocean Boulevard East {West of Mullet 5t.) 6.22 7.26 1.04 7.33 1.11
Ocean Boulevard East (East of Mullet St.) 6.45 7.25 0.80 7.33 0.88
Ocean Boulevard East (McCray St. - 2.00 796 0.26 295 0.25
Dunescape Dr.)
Holden Beach Stormwater Master Plan Report 24



Area 2 — Alternative 1

East End of Mullet Street & East End of Avenue A
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PROBLEM

Portions of the existing stormwater network along Ocean Boulevard East
(OBE) are undersized for the 2-year storm with the entire system
undersized for the 10-year storm. Some pipes within the existing network
were installed at a negative slope, leading to water retention and
surcharging. A lack of stormwater infrastructure along OBE between
McCray St. and Dunescape Dr. leads to roadway flooding in this area during
the 10-year storm.

SOLUTION

+ Drop inverts of existing pipes along OBE west of Mullet St. as
needed to create a positive outfall
Upsize existing pipes along OBE east of Muliet St. to 24" RCPs
Drop existing channel on east side of system by ~0.5 feet and
regrade

» Upsize pipes at Blockade Runner Dr. to an 18" RCP (upstream-
most) and 24" RCP

» Upsize existing pipes on Mullet St. to 30" RCPs

* |[nstall a tide gate on the final outlet pipe

PROJECT BENEFITS

This altemative eliminates flooding on OBE
east of Mullet St, during the 2-year storm and
reduces flooding west of Mullet St. Flood
depths during the 10-year storm are similarly
reduced across the entire problem area.

(o] G

o Disruption of traffic during
construction

¢ Low road surface elevations limit
pipe size options along OBE

COST

Estimated Construction Cost Range

$650,000 to $975,000
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Area 2 - Alternative 2 East End of Mullet Street & East End of Avenue A
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PROBLEM PROJECT BENEFITS
Portions of the existing stormwater network along Ocean Boulevard East | This altemative eliminates flooding on OBE east
(OBE) are undersized for the 2-year storm with the entire system of Mullet St. during the 2-year storm and reduces
undersized for the 10-year storm. Some pipes within the existing flooding west of Muliet St. Flood depths during
network were installed at a negative slope, ieading to water retention the 10-year storm are similarly reduced across
and surcharging. A lack of stormwater infrastructure along OBE between | the entire problem area and roadway flooding
McCray St. and Dunescape Dr. leads to roadway flooding in this area between Avenue A and Dunescape Dr. is
during the 10-year storm. eliminated.
SOLUTION PROJECT CHALLENGES
» Drop inverts of existing pipes along OBE west of Mullet St. as o Disruption of tratfic during construction
needed to create a positive outfall +« Low road surface elevations limit pipe
s Install 1-foot-deep swales along OBE between McCray St. and size options along OBE
Dunescape Dr., connected to the existing system by 12" HPPPs « New stormwater system options are
= Upsize existing pipes along OBE east of Mullet St. to 24" RCPs limited without a CAMA permit
= Drop existing channel on east side of system by ~0.5 feet and
regrade COST
» Upsize pipes at Blockade Runner Dr. to an 18" RCP (upstream-
most) and 24" RCP Estimated Construction Cost Range
Upsize existing pipes on Muliet St. to 30" RCPs
Install a tide gate on the final outlet pipe $808,000 to $1,212,000
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Area 3 - West End Right-of-Way

Alternative 1

Intets will be installed on the north side of Ocean Boulevard West (OBW) with at least
one (1) at the low point of the road. Inlets will be connected by 12" HPPPs. A 12° RCP
will discharge this system through a public utility easement acquisition, adequate public
ROW location, or other secured point of outfall, into the Intracoastal Waterway. Catch
basins will have open bottoms to allow for infiltration.

Alternative 1 reduces flooding during the 2-year storm event to ~0.4 feet and during the
10-year storm event to ~1.2 feet. These results are approximate and may change
depending on the outfall location chosen.

The estimated construction cost of Alternative 1 is $120k - $241k.

Alternative 2

Inlets will be installed on the north side of Ocean Boulevard West (OBW) with at least
one (1) at the low point of the road and one inside the ROW in front of 1330 OBW.
These inlets will be connected by 12" HPPPs. An 18" RCP outlet pipe will discharge this
system through a public utility easement acquisition, adequate public ROW location, or
other secured point of outfall, into the Intracoastal Waterway. Catch basins will have
open bottoms to allow for infiltration.

Alternative 2 reduces flooding during the 2-year storm event to ~0.8 feet and during the
10-year storm event to ~1.5 feet.

The estimated construction cost of Alternative 2 is $212k - $378k.

Due to the low elevation of the road (elevation 3.6’), options for pipe size and material are
limited for both alternatives. A 12" HPPP is the largest pipe that allows for both a positive pipe
slope to the outfall and sufficient pipe clearance under the road. Both alternatives will require
acquisition of a CAMA permit in order to create a new outfall. New outfalls are feasible as a
CAMA major permit. These are evaluated on a case-by-case basis and may require some form

of water quaiity treatment.

Table 5.3 - Area 3 Results Comparison

Alternative 1

Alternative 2

. Overtop
Location Storm
Elev. WSEL | Flood Depth (ft.) | WSEL | Flood Depth (ft.)
o PR P 2-year o 3,97 0.37 442 0.82
cean .
10-year 4,76 1.16 5.13 1.53
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Area 3 - Alternative 1 West End ROW
N
Legend
.. Ex. Catch 2-YR Flood
* Basin Area
__Ex Drainage . 10-YR Flood
1 Pipe Area
i |, Prop. Catch Parcels
g Basin Contours
_.Prop. 12" Potentjal
HPPP Qutfall Area

PROBLEM

Existing road topography of OBW near 1338
OBW leads to road flooding during storm events
inctuding the 2-year storm. The current infiltration
system is unable to handle these storms and
there is no way to drain the road in case of an
emergency.

SOLUTION

e [nstall catch basins within ROW of OBW, .
including at the low point of the road

OJECT C

PROJECT BENEFITS

This alternative better reduces flooding along OBW during both the 2-
year and 10-year storms.

GES

Disruption of traffic during construction

Low road surface elevations limit pipe size and material options
along OBW

New stormwater outfalls require a CAMA permit

May require easement acquisition

¢ Install 12" HPPPs to connect catch
basins

¢ Install 12" RCP to discharge through
easement - location to be chosen by
Town

COST

Estimated Construction Cost Range

$120,500 to $240,750
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Area 3 — Alternative 2

West End ROW
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PROBLEM PROJECT BENEFITS

Existing road topography of OBW near 1338 This alternative somewhat reduces flooding along OBW during both the

OBW leads to road flooding during storm events | 2-year and 1C-year storms.
including the 2-year storm. The current
infiltration system is unable to handle these PROJECT CHALLENGES
storms and there is no way to drain the road in

case of an emergency, ¢ Disruption of traffic during construction
o Low road surface elevations limit pipe size and material options
SOLUTION along OBW
e New stormwater outfalls require a CAMA permit
s |nstall catch basins within ROW of 'y May require easement acquisition
OBW, including at the low point of the e Outfall is within a storage depression that allows backflow into
road and in front of 1330 OBW system
¢ Install 12" HPPPs to connect catch
basins COST
s [nstalt 18" RCP to discharge through
$asement — location to be chosen by Estimated Construction Cost Range
own
$212,000 to $378,000
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Area 4 - 760 Block of Ocean Boulevard West
Alternative 1

Infets will be installed along the northern edge of Ocean Boulevard West (OBW) with at
least one (1) at the low point of the road which will connect to the existing catch basin on
the south side of OBW via a 15" RCP. Proposed inlets will be connected via 24" RCPs.
A 24" RCP will discharge this system through a public utility easement acquisition,
adequate public ROW location, or other secured point of outfall, into the Intracoastal
Waterway.

Alternative 1 solves flooding from the 2-year storm event and reduces flood depths from
the 10-year storm event to ~0.7 feet.

These results are approximate and may change depending on the outfall location
chosen.

The estimated construction cost of Alternative 1 is $149k - $473k.
Alternative 2

Four inlets will be installed along the northern edge of Ocean Blvd. at ~200-foot
intervals, starting at the low point of the road and running just past 762 OBW. A 15" RCP
will be installed to connect this system to the existing catch basin on the south side of
OBW. A 24" RCP will connect the remaining inlets and turn northwest to discharge into
the Intraccastal Waterway.

Alternative 2 also solves flooding from the 2-year storm event and reduces flood depths
from the 10-year storm event to ~1.3 feet.

This alternative would avoid either easement or property acquisition but would not
provide as much reduction in flood depths from the 10-year storm.

The estimated construction cost of Alternative 2 is $273k - $409k.

Both alternatives will require acquisition of a CAMA permit in order to create a new outfall. New
outfalls are feasible as a CAMA major permit. These are evaluated on a case-by-case basis and
may require some form of water quality treatment,

Table 5.4 - Area 4 Results Comparison

Alternative 1 Alternative 2
Overtop
Location Storm
Elev. WSEL | Flood Depth (ft.) | WSEL | Flood Depth {ft.)
Ocean Boulevard West 2-year 5.09 2.39 - 4.89 -
10-year ' 5.81 0.72 6.35 1.26
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Area 4 - Alternative 1

760 Block of Ocean Boulevard West
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PROBLEM

Existing road topography in the 760 block of OBW leads to
road flooding during storm events including the 2-year storm.
The current infiltration system is unable to handle these
storms and there is no way to drain the road in case of an
emergency.

SOLUTION

¢ |Install catch basins within ROW of OBW, including at
the low point of the road

o |Install 15" RCP to connect existing catch basin to
proposed system

s install 24" RCPs to connect proposed catch basins
and discharge through easement or property —
location to be chosen by Town

PROJECT BENEFITS

This alternative eliminates flooding along OBW during the
2-year storm and better reduces flooding during the 10-
year storm.

PROJECT CHALLENGES

s Disruption of traffic during construction
+ New stormwater outfalls require a CAMA permit
+ May require easement or property acquisition

COST
Estimated Construction Cost Range

$148,500 to $472,750
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Area 4 — Alternative 2

760 Block of Ocean Boulevard West
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PROBLEM

Existing road topography in the 760 block of OBW
leads to road flooding during storm events including
the 2-year storm. The current infiltration system is
unable to handle these storms and there is no way to
drain the road in case of an emergency.

SOLUTION

¢ Install catch basins within ROW of OBW from
low point of the road to 762 OBW

e Install 15" RCP to connect existing catch
basin to proposed system

= Install 24" RCPs to connect catch basins and
discharge into Intracoastal Waterway

PROJECT BENEFITS

This alternative eliminates flooding along OBW during the 2-
year storm and somewhat reduces flooding during the 10-year
storm. It does not require easement or property acquisition,

PROJECT CHALLENGES

e Disruption of traffic during construction
» New stormwater outfalls require a CAMA permit

COST
Estimated Construction Cost Range

$272,500 to $408,750
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Area 5 - Carolina Avenue
Alternative 1

Two inlets will be installed, one on the north side of Carolina Avenue at the low point of
the road and another in the parking lot of Halstead Park. These inlets will be connected
via 30" RCPs with junction boxes at the intersections of Carolina Ave. & Halstead St.
and Halstead St. & Southshore Dr. to facilitate pipe elevation and direction changes. A
30" RCP will also connect the first proposed inlet to the existing catch basin on the south
side of Carolina Ave.

The inlet in the parking lot of Halstead Park will also act as the outflow, with water
leaving the system by bubbling up out of the inlet and sheet flowing over the parking lot
and into the Intracoastal Waterway.

This alternative solves flooding from both the 2-year and 10-year storm events without
requiring a CAMA permit.

The estimated construction cost of Alternative 1 is $207k - $310k.
Alternative 2

This alternative utilizes the same pipe and structure layout as Altemative 1 but using a
24" RCP instead of a 30" RCP and installing an outlet pipe from the final inlet that
discharges into the Intracoastal Waterway. White this alternative is more hydraulically
efficient, providing a higher level of service and eliminating discharge within a parking
area as depicted in Alternative 1, it will create a new stormwater outlet and thus require
a CAMA permit. New outfalls are feasible as a CAMA major permit. These are evaluated
on a case-by-case basis and may require some form of water quality treatment.

This alternative solves flooding from both the 2-year and 10-year storm events.
The estimated construction cost of Alternative 1 is $205k - $327k.

Table 5.5 - Area 5 Results Comparison

Alternative 1 Alternative 2
Overtop
Location Storm
Elev. WSEL | Flood Depth {ft.) | WSEL | Fiood Depth {ft.)
carolina A 2-year $.70 871 - 7.48 -
arolina Avenue g
10-year 9.43 - 8.40 -
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Area 5 — Alternative 1 Carolina Avenue
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PROBLEM PROJECT BENEFITS

Existing road topography along Carolina This alternative eliminates flooding along Carolina Ave. during the 2-year and 10-
Ave. east of Halstead St. leads to road year storms without the need for 8 CAMA permit.

flooding during storm events including the

2-year storm. The current infiltration PROJECT CHALLENGES

system is unable to handle these storms.
e Disruption of traffic during construction

SOLUTION o Creates flooding across Southshore Dr. during the 10-year storm and
through the Halstead Park parking lot during both the 2-year and 10-year

¢ Install catch basins and junction storms.

boxes within ROW of Carolina

Ave. and Halstead St. COST
s Install 30" RCPs to connect

existing and proposed structures Estimated Construction Cost Range

$206,500 to $309,750

Holden Beach Stormwater Master Plan Report 34



Area 5 — Alternative 2

Carolina Avenue
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PROBLEM

Existing road topography along Carolina
Ave. east of Halstead St. leads to road
flooding during storm events including the
2-year storm. The current infiltration
system is unable to handie these storms.

SOLUTION

o Install catch basins and junction
boxes within ROW of Carolina
Ave. and Halstead St.

= [nstall 24" RCPs to connect
existing and proposed structures
and discharge into the Intracoastal
Waterway

PROJECT BENEFITS

This alternative eliminates flooding along Carolina Ave. during both the 2-year and
10-year storms.

PROJECT CHALLENGES

o Disruption of traffic during construction
¢ New stormwater outfalls require a CAMA permit

COST

Estimated Construction Cost Range

$204,500 to $327,200
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6.0 Stormwater Project Recommendations

The following is a summary of the recommended alternative for each area of concem based on
the extent of improvements, implementation cost, ease of implementation, and overall net
benefit, followed by a tabulation of the estimated cost for each (Table 6.1).

The recommended solutions are not interdependent, therefore the Town could implement any of
the recommended solutions at any time, depending on funding availability, easement and/or
property acquisition, and coordination with stakeholders (e.g. NCDOT).

Area 1 —- 300 Block of OBW

Several hundred feet of public ROW along Ocean Boulevard West (OBW), in an area referred to
as the 300 Block, and Brunswick Avenue to the north, experience significant floodwater
retention following storm events. As previously mentioned in Section 5, only Phase 1 of these
alternatives is recommended in this report.

Alternative 1 Phase 1 wouid eliminate 2-year flooding along Brunswick Ave. while reducing 2-
year flood depths on Brunswick Ave. and 10-year flood depths across the entire area.
Alternative 2 Phase 1 would eliminate 2-year flooding across the entire area and 10-year
flooding on Brunswick Ave. while reducing 10-year flooding on OBW.

As the only difference between the alternatives is the addition of a second storage depression in
Alternative 2 which does not significantly increase expected construction costs, Alternative 2
Phase 1 is recommended in order to achieve a 2-year level of service across the entire area
and a 10-year level of service along Brunswick Ave.,

Area 2 — East End of Mullet Street & East End of Avenue A

Public ROW along Ocean Boulevard East (OBE) on the east end of Holden Beach, between
Ferry Road and Dunescape Drive, experiences frequent periods of standing water following rain
events as runoff is transported through the existing stormwater network or infiltrates into the soil.
Both alternatives involve upsizing the existing stormwater system such that a 2-year level of
service is achieved in the section of OBE east of Mullet St. and the entire area sees a reduction
in flood depths due to both 2-year and 10-year storms. Alternative 2 further reduces flooding
from the 10-year storm by eliminating roadway flooding along OBE between Avenue A and
Dunescape Dr.

Despite its slightly higher cost, Altemative 2 is therefore recommended for its higher level of
improvement.

Area 3 — West End ROW

The public ROW near 1338 Ocean Boulevard Wast experiences flooding following storm
events. Both alternatives would improve flood conditions during both the 2- and 10-year storms.
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Alternative 1 produces a better chance of successful flood drawdown as it allows for less piping,
and therefore a steeper slope and higher pipe capacity, to reach an outfall in the Intracoastal
Waterway. As it is also the lower cost option, Alternative 1 is recommended, with future survey
needed to identify an appropriate outfall location.

Area 4 — 760 Block of Ocean Boulevard West

The public ROW near 743 Ocean Boulevard West experiences flooding following storm events.
Both alternatives will solve flooding from the 2-year storm with Alternative 1 being more effective
at draining the 10-year storm due to its steeper pipe slope. However, the cost of property
acquisition is likely not worth the small improvement in system efficiency. Therefore, Altemative
2 is recommended, with future survey needed to identify an appropriate outfall location.

Area 5 = Carolina Avenue

The public ROW near 142 Carolina Avenue experiences flooding following storm events. Both
alternatives would eliminate flooding from both 2-year and 10-year storms.

Alternative 2 is the more hydraulically efficient option, providing a higher level of service without
requiring localized flooding, therefore it is recommended despite higher costs due to permitting.

Area 6 — Davis Street

While no flooding was reported in this area, the Town has reported surface runoff erosion that
may be impacting water quality. In order to catch sediment before it reaches the nearby
Intracoastal Waterway, the installation of a grassed blind swale/detention area and possible
level spreader at the end of Davis 5t. is recommended, with existing outfall piping retrofits
suitable for proper operation.

Table 6.1. Summary of Selected Alternatives

P:,j::t Project Description Aiee'rellcatESe Cost Estimate
1 300 Block OBW 2 $498k - $747k
2 East End Mullet St. & East End Avenue A 2 $808k - $1.21 million
3 West End ROW 1 $121k - $241k
4 760 Block OBW 2 $273k - $409k
5 Carolina Ave 2 $204k - $327k
6 Davis St - $17.5k - $26.25k
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8.0 Stormwater Utility Feasibility Assessment

A financial model specific to the proposed Holden Beach Storm Water Utility (SWU) was
developed using expected expenses for administration, operation, maintenance, and capital
projects provided by the Town. Costs associated with each of these functions were used to
determine the overall revenue requirements of the utility. User charges required to meet these
revenue needs were developed on a monthly per parcel basis. Revenue and expenses were
then projected for a period of 10 years based on customer growth rate, inflation, etc., togeta
sense of the utility's potential viability.

8.1 Revenue

Revenue is determined using a flat fee amount per month for each parcel, which is a typical
methodology for a number of Stormwater Utilities in North Carolina. The financial model uses
$7.20 per developed parcel. This compares to four (4) stormwater utilities in coastal
communities within approximately 30 miles that charge a flat fee. The median value of these
utilities (Oak Island, Kure Beach, Carolina Beach, and Wilmington) charged for residential
properties based on a building lot with approximately 3,000 square feet of impervious surface is
$11.76.

Table 8.1 - Coastal Communities with Stormwater Utilities using Flat Rates

| Jurisdiction |Flat Fee

Oak island $7.04
Kure Beach $15.00
Carolina Beach $17.00
$8.ﬂ

$11.76

Revenue transferred from the Town’s General Fund required for startup of the proposed
stormwater utility is anticipated in the amount of $300,000. This amount is repaid to the General
Fund at year 10-year of the planning period (FY34).

The model allows revenue generation to be adjusted based on changes to input and
assumption entries to create various scenarios for evaluation. The values used for alternate
scenarios are listed with the description of each model scenario.

The Town requested an alternate scenario (Scenario B) that assumes USACE Federal 5113
funding is secured and therefore reduces the cost of each capital improvement project by 75%.
All other assumptions and inputs remain constant in Scenario B.

8.2 Expenses
Expenses include ongoing costs for personnel, operations, maintenance, capital investment,

debt service, transfers, and contingency as applicablie. Repayment of the startup funding
contribution is anticipated to begin in FY26, and transfers will continue to complete full
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repayment in FY34. The costs for personnel, operations, maintenance, and capital investment
have all been developed in collaboration with Holden Beach management staff.

Capital Improvements are funded using available stormwater utility resources including
available Fund Balance, Sinking Fund, debt issues as necessary, and/or external sources
(grants, legislative appropriation, etc.). Fund Balance is managed to maintain a minimum of 90
days of Cash on Hand. Transfers to the Sinking Fund are determined by the funding amount(s)
required for specific future capital investments, i.e. construction projects, specialized equipment,
etc., and/or available net income generated by utility user fees.

The model allows expense forecasts to be adjusted based on changes to input and assumption
entries to create various scenarios for evaluation. The values used for these inputs are listed in
Table 8.2,

8.3 Utility Scenarios
Two stormwater utility scenarios were created for the Town’s consideration using the inputs and
assumptions shown in Tables 8.2 and 8.3.

Scenario A assumes 100% of the projected capital investment needs are funded by user fees
generated by the stormwater utility.

Scenario B assumes 75% of the projected capital investment needs are funded using US Army
Corps of Engineers (USACE) Environmental Infrastructure Assistance.

The model allows for adjustments to be made to each input and assumption to see the effect of
each potential change and quantifies the resulting outcomes for evaluation of the utility's viability
and sustainability.
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Table 8.2 - Summary of Financial Mode! Scenario jnputs & Assumptions

4.25% Interest

Model Parameters Scenario A Scenario B
Developed Parcels 3,617 3,617
Inputs Initial Monthly Fee: Per Parcel Basis $7.20 $5.30
Developed Parcel growth rate (annual) 0.2% 0.2%
Inflation: Personnel / Labor 4.5% 4.5%
Inflation: Other operating expenses 2.5% 2.5%
Capital Improvements Funding Source(s) User Fees 100% USACE 75%
User Fees 25%
Assumptions | Debt Issues: Bank Loan Terms 20-Years >-Years

5.25% Interest

Sinking Fund Target per 5-year cycle $200,000 $400,000
Fund Balance Target: Min. Days Cash on
90 90
Hand
Table 8.3 - Financial Model Scenario Output Summary Tables: §-Year Snapshot
Scenario A - Model Outputs and Tracking
Parameter _ Year 1 Year 2_ Year 3 Year 4 Year5 |
Per-Parcel Monthly Fee $7.20 $7.40 $7.60 $7.80 $7.90]
Sinking Fund Balance $ 62000 $ 124000 $ 154,000 $ 214,000 $ 269,000
Fund Balance $ 458,000 $§ 540000 $ 567000 $ 494000 $ 362,000
Days Cash on Hand 1,076 821 678 435 276
Scenario B - Model Outputs and Tracking
Parameter Year 1 Year 2 Year 3 Year 4 Year5 |
Per-Parcel Monthly Fee $5.30 $5.40 $5.60 $5.70 $5.90
Sinking Fund Balance |$ 62,000 $ 124,000 $ 154,000 $ 224,000 $ 299,000
Fund Balance $ 375000 $ 366000 $ 382,000 $ 312,000 $ 199,000
Days Cash on Hand 882 546 613 356 195
*See Attachment | for 10-Year Expanded Table
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8.4 Model Outcomes

Model outcomes are presented in a series of data tables (Attachment |) including a summary
chart showing a 10-year projection of revenue, expenses, user fee adjustments, financial
outcomes (net income), effect on user fees, financial indicator (benchmark) and capital
improvements plan (CIP). Definitions of each of the model outcome parameters are as follows:

Revenue and Expenses

Revenue data is presented in the following three (3) general categories:

1. Operating Revenue Base User Fee: Represents revenue generated by initial
stormwater utility user fees and increases by the addition of parcels over time.
2. New Revenue - Fee Adjustments: Revenue generated by projected user fee
increases that are based on a 2.5% annual rate of inflation.

3. Total Projected Revenue: The sum of the former revenue categories.

Expenses are presented in the following four (4) general categories:

1. Cash Financed Capital Improvements Plan (CIP): Capital projects that are funded
using available utility fund equity (cash).

2. Projected Debt Service: Projected principal and interest payments on debt incurred to
fund capital improvements.

3. Existing Debt Service: Principal and interest payments on debt incurred in years prior
to the financial model.

4. Operating Expenses: The remaining costs to operate and maintain the stormwater
utility.

Percent Increase Applied

Tracks overall revenue percentage adjustments needed to keep pace with inflation
(assumed at 2.5%).

Financial Quicomes

Tracks total annual revenue less expenses and the difference or shortage (positive or
net income) for each year.
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Effect on User Fees

Tracks the net monthly fee for each customer class (residential and commercial) and
dollar-amount adjustments as they occur.

Financial Indicators

Track the general sufficiency of revenue over expenses. Fund Balance Tracker reports
available cash for the beginning of each fiscal year and is an indication of the general
stability of the utility. Days Cash on Hand shows number of days that fund balance
{cash) would cover expenses in the absence of operating revenue (user fees). Values
consistently above the target of 90 days indicate effective overall management of the
utility.

Summary Chart

Graphic display of the data described above, showing the relationships between various
types of revenue and expenses, and providing a general indication of anticipated
revenue and expense trending over time.

Capital investment

Summarizes the cost and timing of capital projects over the 10-year planning period.
8.5 Recommendations

Based on the project cost of capital stormwater projects and on-going and planned maintenance
for the stormwater system we recommend proceeding with implementation of Scenario A. This
scenario provides sufficient funds to cover the planned activities for the next ten years while
maintaining a sufficient fund balance that suggests the utility will remain stable and fiscally
healthy. If pursuit of grant funding is favorable, the utility can easily be converted to Scenario B
in the future and rates reevaluated at that time.
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Holden Beach
Stormwater improvements

Attachment B.2
Drainage Basins
West Problem Area 2 - East End
Mullet St. & East End Ave. A
Problem Area 5 - Carolina Ave.

MAP PROJECTION:
| NORTH CAROLINA STATE PLANE (FEET)

DATUM:
NAD 1983 (HORIZONTAL)
NAVD 1988 (VERTICAL)

DESIGNER: CA
REVIEWER: MH
DATE: April 2024
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