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TECHNICAL MEMORANDUM 
 
 

Project: Newfound Harbor Drainage Study  Date: 3/16/2021 
 
Subject: Draft Study Results/Recommendations Project No.: 18L0216T03 
 
 
Study Scope 
The purpose of this technical memorandum 
is to summarize the analysis and 
recommendations to improve drainage 
conditions within the study area of 
Newfound Harbor Drive (NFHD), located in 
Merritt Island, Florida. Drainage 
improvement concepts are based on 
strategies involving introducing/enhancing 
pipe collection systems to improve surface 
drainage. The analysis includes stormwater 
modeling to assess culvert capacity and 
staging performance for Pelican Creek, 
which serves as a primary outfall for this 
region of the island.  
 
Data Collection 
Hanson has been provided or acquired the 
following data for use in this study: 

1. Angel City Stormwater Quality 
Masterplan produced by Stormwater 
Solutions, Inc. dated 09/2012 

2. GIS data for the existing stormwater 
and utility infrastructure 

3. Survey data of the existing 
stormwater infrastructure 

4. 2007 LiDAR DEM provided by 
NOAA Digital Coast download 

5. Google Earth Historic Aerial 
Photographic Documentation 

6. NOAA weather data 
 
Study Area 
Refer to the figure on the right and 
Appendix A for a depiction of the project 
area and basin boundaries for this drainage 
study. The study area boundary was based 
off field visits, coordination with the County, 
and resident complaints.  

Exhibit "B"



- 2 - 
 

 
 

Existing Conditions 
Stormwater runoff in the study area generally drains toward Pelican Creek. The creek flows south through 
several culverts under the crossing roadways. Pelican Creek discharges into the Banana River at the Banana 
River Marina and Horti Point. LiDAR data along NFHD indicates that it generally drains to a low segment 
between Angel Avenue and Fowler Drive. NFHD is a flush shoulder roadway with little to no roadside ditch 
storage. The road does not have a dedicated collection system, but drainage inlets associated with side street 
collection systems accept flow from NFHD. In general, the study area has few existing drainage systems, with 
most of the existing systems in newer subdivisions adjacent to the study area. The exceptions are systems 
along Angel Avenue and Fowler Drive, each of which cover a small segment of NFHD. 
 

Given the area’s low elevations, Hanson reviewed the 
available tide data and found that several of these areas 
could be impacted regularly due to the creek’s normal tide 
elevations. To illustrate this, the figure at left shows the 
trouble spots circled in yellow and areas inundated by the 
mean high tide elevation of 0.75-feet NAVD. Also shown for 
comparison is the FEMA 100-year base flood elevations, 
which range from 3 to 4 feet NAVD. 
 
For reference, tide elevations for two large storm events 
were collected from the NOAA tide station at Port 
Canaveral (the closest active station). Those events and 
peak water levels were: 
 

 10/7/2016 - 5:48AM                                            
Peak Tide = 2.84' NAVD                                     
Total Rainfall 5.2” over 6 days 

 
 9/11/2017 - 3:18AM                                               

Peak Tide = 5.24' NAVD                                     
Total Rainfall 12” over 4 days 

 
The tide station is in a location that would see a greater 
amount of hurricane storm surge than the study area due to 
its proximity to the coast and lack of any barrier island 
protection. Therefore, the peak tide elevations at the station 
are likely 2 to 3 feet higher than those seen at the Angel 
City peninsula. 
 
These storm event dates were compared to available aerial 
imagery to identify areas of poor drainage and flooding to 
support the proposed improvements. Design and analysis 
of the systems was done for much lower intensity events 
(mean annual, 10-year, and 25-year-24-hour) and using the 
mean high-water elevation at the outfall locations. 
 
During tidal events higher than MHW, many areas likely 
will experience flooding regardless of any drainage 

improvements being implemented. Improvements proposed in this study will provide quicker drainage 
of the flooded area as the tide recedes and resolve trapped/standing water problems caused solely by 
poor drainage. 
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Proposed Improvement Alternatives 
Drainage improvement concepts were developed for the road and creek segments that comprise the study 
area. A summary of the concepts developed are provided for each segment. 

Pelican Creek Segment  
Description of Problem 
Pelican Creek is the main conveyance for stormwater runoff between NFHD and Banana River Drive beginning 
at Merritt Island Causeway to Horti Point. Pelican Creek has two discharge locations into the Banana River –
the Banana River Marina and Horti Point. Pelican Creek has been assumed, for modeling purposes, to flow 
north to south. Culvert configuration (sizes and inverts) along Pelican Creek is sporadic and does not reflect a 
consistent slope north or south. See Appendix B for sizes and locations of each existing culvert along Pelican 
Creek within the study area. Many culverts are suspected to be undersized, failing, or otherwise not functioning 
properly, causing overtopping of roads and high-water conditions upstream.  
 
Proposed Improvements 
Because Pelican Creek is the primary connection to tide for the study area, it is the most critical piece of the 
proposed improvements. Hanson developed an ICPR4 stormwater model of Pelican Creek Between Worley 
Avenue and Old Causeway Road to investigate the benefits of upsizing the eleven existing cross drains within 
the segment. Based on the analysis, the proposed concept includes upsizing of all eleven cross drains to triple 
barrel 36-inch culverts. This will provide immediate benefits to adjacent areas and collection systems that 
discharge directly into the creek. These improvements can be divided into two phases: improvements to 
Pelican Creek north of the Banana River Lagoon Outfall and improvements to Pelican Creek south of the 
Banana River Lagoon Outfall.  
 
The total proposed culvert replacement improvements provide an average 0.42-foot reduction in the peak 
stage for the 25-year, 24-hour SJRWMD design storm along the creek. Peak stage reductions provided by the 
Phase 1 Pelican Creek improvements average 0.27-foot, while the Phase 2 improvements’ reductions average 
0.19-foot. Hanson also investigated the added benefit of dredging the canal segments and found that dredging 
provided only an average additional 0.02-foot stage reduction compared with only upsizing the culverts. 
Dredging would likely result in additional permitting/wetland impacts as well, so it is not recommended as a 
drainage improvement to reduce flooding. A node link diagram and summary table representing the creek 
stage reductions associated with the culvert replacements and creek bed dredging are included on the 
following page. 
 
Appendix B provides a more detailed plan view of the proposed improvements. Construction and engineering 
for are estimated to cost $751,610 for the Phase 1 improvements and $822,370 for the Phase 2 improvements. 
The Phase 1 Pelican Creek improvements provide a greater reduction in peak flood stages along the creek at 
a lower estimated cost so is recommended at a higher priority than the Phase 2 improvements. Appendix C 
provides an opinion of probable cost in 2021 dollars for these conceptual improvements based on FDOT 
Statewide Historical Cost data.  

pp g g
Many culverts are suspected to be undersized, failing, or otherwise not functioningy y p ,

properly, causing overtopping of roads and high-water conditions upstream. 
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ICPR Stormwater Analysis Summary 
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Permitting 
 
The proposed concepts are anticipated to qualify for either a permit exemption or general permit with 
SJRWMD as long as wetland impacts are not too high. Wetland impacts were not estimated for the concept 
alternatives. Early coordination with SJRWMD and DEP to confirm permitting requirements for any concept 
alternatives being advanced to final design.  
 
Summary 
 
Pelican Creek conveyance improvements will lower peak stages throughout the creek which will provide 
systemic improve reduction for drainage systems that discharge to the creek. The Angel Avenue and Fowler 
Drive improvements will add needed inlets to the lowest segment of NFHD within the study area. Based on the 
severity of the existing flooding impacts to residences as well as other factors such as costs and benefits, the 
projects were prioritized as follows:  
 

 
 
Topographic survey and control maps or boundary survey are recommended for selected alternatives that the 
concepts and cost estimates can be refined. GIS parcel lines from the property appraiser’s website were 
reviewed and considered during concept development. Boundary survey would allow confirmation of R/W 
impacts or easement needs related to the concepts. Based on boundary information, the concepts may be able 
to be modified to avoid/minimize R/W & easement requirements.   
 
Attachments 
 
 Appendix A:  Study Project Area Overview 
 
 Appendix B:  Concept Layouts 
  
 Appendix C:  Engineer’s Cost Estimates 













ITEM NO. ITEM DESCRIPTION QTY UNIT
UNIT COST 

FDOT 12 MO 
AREA 8

UNIT COST 
FDOT 6 MO 
STATEWIDE

UNIT COST 
FDOT 12 MO 
STATEWIDE

UNIT COST TOTAL COST

104-10-3 SEDIMENT BARRIER 1,400 LF $1.86 $1.74 $1.80 $1.86 $2,604.00
104-11 FLOATING TURBIDITY BARRIER 800 LF $6.34 $10.57 $10.08 $10.57 $8,456.00
110-1-1 CLEARING & GRUBBING 0.5 AC $27,852.42 $16,410.92 $18,529.72 $27,852.42 $13,926.21
160-4 TYPE B STABILIZATION 1500 SY $6.77 $5.37 $5.11 $6.77 $10,155.00
285-706 OPTIONAL BASE, BASE GROUP 06 1500 SY $15.56 $15.90 $15.77 $15.90 $23,850.00
334-1-11 SUPERPAVE ASPHALTIC CONC, TRAFFIC A 130 TN $105.38 $114.61 $115.16 $115.16 $14,970.80
430-175-136 PIPE CULVERT, OPT MATERIAL, ROUND, 36"S/CD 850 LF $199.46 $215.16 $181.82 $215.16 $182,886.00
430-536-300 STRAIGHT CONCRETE ENDWALLS, 36", TRIPLE, 0 DEGREES, ROUND 10 EA $16,701.99 $11,529.99 $17,307.39 $17,307.39 $173,073.90
425-1-521 INLETS, DT BOT, TYPE C,<10' 1 EA $4,378.26 $4,203.58 $4,178.36 $4,378.26 $4,378.26
570-1-2 PERFORMANCE TURF, SOD 600 SY $3.02 $3.29 $2.84 $3.29 $1,974.00

SUBTOTAL FOR BASE BID ITEMS $436,270
101-1 MOBILIZATION (15%) 1 LS $65,440.50 $65,440
102-1 MAINTENANCE OF TRAFFIC (10%) 1 LS $43,627.00 $43,630

CONTINGENCY (20%) 1 LS $87,254.00 $87,250
SUBTOTAL FOR CONSTRUCTION COSTS $632,590

ENGINEERING AND CEI (30%) 1 LS $189,777.00 $189,780
TOTAL FOR BASE BID ITEMS $822,370
Note: Cost for existing utilities relocation not included.
Note: Brevard County Official Land Development Exhibits 1 and 3 used for paving details.
Note: Mobilization and maintenance of traffic is estimated to be higher due to the multiple site locations for these improvments.

Engineer's Cost Estimate
Brevard County Public Works 

Newfound Harbor Drainage Study
System:  Pelican Creek (Phase 2)
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April 11, 2024 
 
Kimberly Rezanka, Partner 
Lacey, Lyons & Rezanka 
6013 Farcenda Place 
Suite 101 
Melbourne, FL 32940  

RE: Analysis of the Net Environmental Benefit 
Widening Project within Pelican Creek  
1865 through 1935 S. Banana River Drive 
Merritt Island, Florida 32952 
Tax ID: 2524354, 2524350, 2535314, 3022327 & 25243537-MF-A-1623 30-37-17-

MF-20-37-17-MF-A-162 
Dear Ms. Rezanka: 
 
The following is a summary of Toland Environmental Consulting’s (TEC) analysis of the environmental 
consequences of expanding an existing drainage canal, known locally as Pelican Creek, which is connected 
to the Banana River Aquatic Preserve.  
 
The project site is located at the southern end of South Banana River Drive, south of State Road 520 on Merritt 
Island, where, at the project location, a 900-foot section of a Pelican Creek connects to the Banana River 
Aquatic Preserve (Figure 1).  The northern limit of this section of the Creek is Old Causeway Road (Figure 1). 
Pelican Creek serves as the primary drainage feature for the Newfound Harbor peninsula taking runoff from 
the upstream drainage basin and discharging it into the Banana River.  A review of aerial imagery at the 
intersection of Old Causeway Road and the Creek reveals that the Creek was created prior to 1943 in what 
appears to have been upland Pine Flatwoods and Dry prairie habitats (Figures 2 & 3).  
 
A review of historical permitting records 
maintained by the St. Johns River Water 
Management District (SJRWMD) (ERP # 
33131-2, Legacy # 12-009-0056AS) 
indicates that in 1991, Pelican Creek was 
approximately twenty-five feet wide and 
two to three feet deep.  Aerial imagery 
taken between January and February 
2024 for the Brevard County Property 
Appraiser’s Office indicates that the width 
of the canal remains approximately 
twenty-five feet.  
 
Over time, fringing wetland communities 
were established on the historical upland 
shorelines adjacent to the Creek through 
the natural recruitment of a mixture of 
mangroves, native salt marsh vegetation, 
and exotic Brazilian pepper trees.  
Wetlands were created through the 
elevation of the groundwater table by the 
standing stormwater runoff in the 
undersized regional drainage feature and 
through the overflow of the undersized Creek onto adjacent uplands during large storm events (Photograph 1).   

 
Photograph 1: Brevard County Property Appraiser Eagle View 
of Project Area Following Hurricane Irma (09.15.2017) 
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Figure 1: Regional Location Map 
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 Figure 2: 1943 UF Aerial Image of Site 
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Figure 3: 1951 UF Aerial Image of Site 
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At peak stages, the Newfound Harbor area experiences significant flooding over large areas due to the 
relatively flat terrain in the area with floodwaters overflowing into public rights-of-way and historic upland 
areas (Photograph 2).  Flooding is exacerbated at the project location as the project area is the southernmost 
point of the unaltered Creek that runs north/south through the Newfound Harbor peninsula before it discharges 
into a previously widened residential Class III canal directly connecting to 
the Banana River (Photograph 1).  Hence, the project area receives 
significant volumes of upstream stormwater runoff while being limited to 
discharge this flow into the wider residential canal due to sedimentation and 
other factors.  A full discussion of flooding issues withing this section of 
Pelican Creek is presented in an engineering analysis prepared by Bennett 
Engineering dated April 9, 2024.  This bottleneck to stormwater flow makes 
the project area more susceptible to flooding during storm events, and more 
susceptible to expansion of shoreline wetlands over time as stormwater 
volumes increase with increasing development. The impact of the 
cumulative effects of this bottleneck is readily seen in photograph one, 
where flood elevations stage just beyond the width of the widened residential 
canal to the south (Photograph 1). 
 
Based upon SJRWMD’s project review files and data produced by the Florida Fish and Wildlife Conservation 
Commission’s Fish and Wildlife Research Institute, manatees are known to frequent the residential canal basin 
immediately south of the project site and the adjacent waters of the Banana River.  However, depth limitations 
within this section of the project area caused by siltation preclude manatees from using these protected inshore 
waters adjacent to the project site. A stated goal of the Brevard County Manatee Protection plan is to improve 
water quality within canals to provide additional quiet habitat-sheltered from wind and weather so that manatees 
can calve and rest. 
 
Tidal effects in this part of the lagoon system are negligible, and water levels vary primarily in response to wind-
induced water level changes and stormwater input from the upstream drainage basin.  Sediment accumulation 
further limits water exchange between the project site and Banana River. The absence of tidal influence and 
flow restrictions precludes periodic flushing of the existing drainage canal basin. Poor flushing results in poor 
water quality within the drainage canal and adjacent waters of the Banana River through increased nutrient 
loading and decreased dissolved oxygen (D.O.) levels.  Localized fishkills following summer storm events were 
noted in the project review files of the SJRWMD (ERP # 33131-2).  
 
Poor water quality is evidenced by fishkills, the lack of productive seagrass beds in this reach of the Banana 
River, and a reduction in productive shellfish harvesting.  TEC reviewed seagrass maps prepared by the 
SJRWMD from 2007 to the present.  2009 was the last productive year for seagrasses in this reach of the 
Banana River when seagrass coverage was patchy along the shoreline and increased to continuous in offshore 
areas (Figure 4).  2009 was also the last year that the Shellfish Environmental Assessment Section of the 
Division of Aquaculture within the Florida Department of Agriculture & Consumer Services updated the 
environmental evaluation for this section of the Banana River and classified the area for shellfish harvesting 
(Figure 5).  The waters at the intersection of the drainage canal/residential canal to the waters of the Banana 
River and immediately south were classified in 2009 as conditionally restricted and prohibited, respectively 
(Figure 5).  To ensure consumer safety, conditionally restricted shellfish harvesting areas have background 
pollution levels that require temporary closures following further pollutant loading after storm events or may 
require additional purification of the harvested shellfish in clean water before consumers' sale or ingestion.  
Prohibited shellfish harvesting areas have background pollution levels that forbid the sale or indigestion of 
shellfish harvested from the area, even with purification, as product safety cannot be ensured (Figure 6).  
Following a series of super blooms of harmful algae, by 2013, all seagrasses were gone (Figure 7).  Although 
other reaches of the lagoon have shown improvements in seagrass coverage, this area of the Banana River 
has failed to recover as of the 2021 seagrass survey (Figure 8).  
 

 
Photograph 2: 

Localized Flooding 
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Figure 4: SJRWMD 2009 Seagrass Coverage Map 
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Figure 5: Florida Division of Aquaculture Shellfish Harvesting Map 

mailto:teclisa@cfl.rr.com


4092 Sparrow Hawk Road, Melbourne, Florida 32934 321-242-7173, 3217514070(fax) teclisa@cfl.rr.com 
Page 8 of  10 

 

Figure 6: SJRWMD 2013 Seagrass Coverage Map 
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Figure 7: SJRWMD 2021 Seagrass Coverage Map 
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Overall, before any alterations, the upland-cut drainage canal at the project site provided minimal value to 
aquatic species, fisheries, and aquatic environments due to poor water exchange and water quality.  Pelican 
Creek’s primary ecological value is in the man-made fringe wetlands created through the channelization of 
regional stormwater runoff. 
 
Improvements to local water quality through increased basin turnover, along with the ability to restore wetland 
functions previously created by manmade activities, were the basis for the SJRWMD and the ACOE to issue 
permits to expand 900-feet of Pelican Creek within the project area to align with the existing width and depth 
of the existing residential canal immediately to the south (1991 ERP #333131-2).   Similarly, the applicant 
believes that removing existing siltation, increasing the water depth, increasing the creek width, aligning Pelican 
Creek with the residential canal, replacing any lost wetland function, and replacing the pre-existing mangrove 
fringe will increase wind-driven turnover, increase DO, decrease nutrient loading, decrease local flooding 
during large storm events, increase usage by fisheries by removing underwater blockages and providing 
accessible shoreline habitat for aquatic nursery and fisheries functions, and increasing usage by manatees by 
providing protected calving, nursing and loafing areas. 
 
The applicant will obtain all necessary approvals from federal, state, and local agencies to ensure that all 
environmental and land use regulations are followed.  These permits will require the applicant to demonstrate 
that the above-mentioned water quality improvement will occur post-development and that whatever wetland 
function is lost during construction will be replaced with similar wetland function within the same watershed 
basin. 
 
Given the poor water quality in the area, evidenced by the lack of seagrasses and productive shellfish 
harvesting areas, the expansion of the drainage ditch, as originally permitted to match the existing residential 
canal to the south, will provide a net environmental benefit to the local area.  
 
If you have any questions or require additional information about this environmental analysis, please call my 
office at 321-242-7173 or e-mail me teclisa@cfl.rr.com 
 

Sincerely, 
 

Lisa J. Toland 
 

 
Lisa Toland, President 
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