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Executive Summary

ES-1. Introduction and Background

In 2011, the City of North Miami (City) authorized CDM Smith to perform an update to the City’s
Stormwater Master Plan (SWMP) in order to evaluate its stormwater management practices,
infrastructure, funding, and regulatory policies. In 2000, the City completed the development of the
Phase I Stormwater Master Plan. The primary purpose of this document was to propose a long-term
plan to mitigate chronic flooding areas that meet the Miami-Dade County Department of Permitting
Environment and regulatory Affairs (PERA) Level of Service (LOS) requirements for local roads. The
plan identified and ranked areas relative to flooding and water quality concerns. The majority of the
recommended capital improvements have been constructed. Since the completion of construction, no
major flooding issues have been reported.

This document is an update to the original 2000 SWMP that incorporates the completed construction
projects while identifying any remaining priority flooding and water quality concerns. This SWMP
update supports the City’s understanding of its PSMS and needs in order to comply with City and
PERA LOS standards, National Pollutant Discharge Elimination System (NPDES) municipal separate
storm sewer system (MS4) permit requirements (City is a co-permitee to Miami-Dade County) and
Federal Emergency Management

Agency (FEMA) requirements and

audits. The SWMP update provides the

City a defined and defensible document

that will support decisions related to

capital improvements as well as those

of its overall stormwater management

program

The City is located in the northeast
region of Miami-Dade County (Figure
ES-1) within southeast Florida. The
City services a municipality of
approximately 9.5 square miles
inclusive of approximately 57,000
residents. Since its incorporation in
1926, the City has developed and
maintained a primary stormwater
management system (PSMS) that
discharges to various natural and
manmade canals tributary to the
Biscayne Bay, which is listed as a
protected Outstanding Florida Water
(OFW). The City is a highly urbanized
coastal community adjacent to the
Intracoastal Waterway, and is
characterized by relatively low-lying
topography. It has a subtropical climate

Figure ES-1
Location Map
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with high intensity rainfall, tidal influences, high amounts of impervious area, and limited available
surface storage.

ES-2. Methodology

As part of data evaluation effort, CDM Smith compiled data for the development of the SWMP update.
Data from various City departments, South Florida Water Management District (SFWMD), Miami-Dade
County, as well as several other sources were compiled. The data included existing reports/studies,
geographic information systems (GIS) coverages, topography, land use, soils, stormwater structure
inventory, stormwater models, water quality, permit, repetitive property loss information and
floodplain management compliance documents.

Using this information, CDM Smith converted the City’s existing hydrologic and hydraulic (H&H)
model that was originally developed using XP-SWMM Version 7 model for the 2000 SWMP. CDM Smith
converted the model from the proprietary XP-SWMM format to the public domain US EPA Stormwater
Management Model, Version 5 (SWMM5) format. H&H components of the model were updated to
reflect further refinement, improvements implemented in the past decade, as well as incorporate
conduits that were omitted from the original model.

Model parameter estimates were checked against limited available data from the City for flooding
locations during an unnamed that occurred on October 3, 2000. Estimates of flood depth
measurements based on review of photographs and discussions with City staff were performed as
part of the validation stage. Storm event rainfall data was retrieved from three different SFWMD rain
gauges.

ES-3. Level of Service (LOS)

The primary purposes of LOS criteria are to protect public safety and property. Program goals are to
maintain passable roads for emergency and evacuation traffic, and control flood stages below homes
and buildings as practicable. The LOS criteria are first used to identify and define potential problem
areas using the stormwater model developed for this study. The LOS criteria are then used to evaluate
the effectiveness of improvements. LOS decisions will directly affect the size and cost of proposed
improvement alternatives. The City’s current LOS was established in the 2000 SWMP and uses the
PERA standards. In order to simplify the LOS evaluation, the following criteria were applied:

= Road Class No. 1: Emergency (LOS for these locations were only evaluated for the 100-year
simulation);

*= Road Class No. 2: Arterial (LOS for these locations were only evaluated at the road crown for the
5-year 24-hour simulation and 10-year 72-hour simulations); and,

= Road Class No. 3: Local (LOS for these locations were only evaluated at the road crown for the
5-year 24-hour simulation).

The City’s validated PSMS model was evaluated using SWMMS5 under existing land use conditions for
the following purposes:

= Evaluate design storm simulations of the 2-yr, 24-hour; 5-yr, 24-hour; 10-yr, 72-hour; 25-yr,
72-hour and 100-yr, 72-hour events. The design storm simulations were performed for the
existing hydrologic and hydraulic conditions;
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= Locate and prioritize water quantity (flooding) problem areas within the City; and,

= Perform alternative improvement evaluations.

ES-4. Alternatives Analysis

Alternatives were applied using a tiered approach ranging from straightforward solutions (Tier 1)
that may only resolve some of the flooding but not all, to the more complex (Tier 3) solutions with the
goal of solving flooding problems for areas that currently do not meet LOS goals. Tier 1 solutions
typically consist of exfiltration only, and demonstrate the hydraulic benefits that can be anticipated
through the installation of networks of exfiltration trenches in the problem areas. Tier 2 solutions
build upon the exfiltration benefits through the addition of underground storage vaults, in-system
storage, wet detention, stormwater pump stations, and upgrades of existing outfalls of no more than
one standard pipe diameter (e.g., 30-inch to 36-inch, 42-inch to 48-inch). In the event that a feasible
solution developed within the Tier 2 outfall constraints did not completely alleviate flooding, a Tier 3
solution was proposed including the outfall upgrades that would be necessary to alleviate all LOS
deficiencies within a problem area.

Overall, CDM Smith presents details on approximately $58million in capital improvements proposed
for the City’s primary stormwater management system. Figure ES-2 shows the locations of the
proposed (future need), current (under construction) and completed (construction completed)
projects to address existing problem areas.

ES-5. Water Quality and Regulatory Review

CDM Smith performed a water quality evaluation as part of this SWMP update. The City’s stormwater
best management practices (BMP) were inventoried and available water quality data from PERA was
analyzed. The only water quality impairment currently affecting the City is for the Lower Arch Creek
Basin which is listed for mercury in fish tissue. Many of the waterbodies in the state have this
impairment, and the majority of the mercury is from atmospheric deposition. FDEP is currently
developing a statewide total maximum daily load (TMDL) to address the mercury impairments. CDM
Smith also reviewed existing TMDLs for the City and there are currently no draft or final TMDLs
affecting the City. Additionally, a review of pending state and federal regulations for water quality and
stormwater treatment were also included as part of the SWMP update.

ES-6. Floodplain Management

In an effort to reduce the number of properties which have repetitive losses, the National Flood
Insurance Program (NFIP) Community Rating System (CRS) program classifies communities which
have more than ten unmitigated repetitive loss properties as Category C communities. The City is a
Category C community and the NFIP CRS program requires these communities to create and maintain
a FPMP. As part of the SWMP update, CDM Smith reviewed the City’s most recent (2009) Floodplain
Management Plan (FPMP) and made recommendations on where improvements could be made. After
performing the review, it was determined the City’s FPMP will need to be updated to reflect the
direction provided in the 2007 NFIP CRS Coordinator’s Manual and the NFIP CRS Example Plans, and to
meet the anticipated NFIP CRS requirements changes proposed as part of the NFIP CRS 2012 CRS
Coordinator Manual Changes (2012 Changes).
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CDM Smith also evaluated the impact of the proposed changes in the 2012 Changes document on the
City’s CRS point total and class rating and made recommendations for improvement to the City’s
participation in the program based on the proposed changes. The 2012 Changes document includes
changes which have the potential to both increase and decrease the points awarded to the City for its
existing participation in the program. Measures were proposed to help mitigate loss of points and to
take advantage of opportunities to gain points under the proposed 2012 changes.

ES-7. Recommended Plan

As part of the alternatives analysis and stormwater funding evaluation, CDM Smith recommends a
phased implementation program over the next 50 years to address LOS deficiencies within the City’s
PSMS. Recommended alternatives were developed based on a tiered system (as previously
described), so that solutions could be phased, thus enabling the City to budget for long-term capital
costs. Tables ES-1 and ES-2 present the tiered estimated conceptual capital costs as well as a timeline
for implementation.
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Table ES-1 City of North Miami Stormwater Master Plan Estimated Conceptual Capital Cost Summary

SWMP Design

Reported  Max. De?th Storm Tier 1 Total Costs Additional Tier 2 Costs Additional Tier 3 Costs
Problem Area of Flooding Event

Total Project Cost
(All Tiers)*

Problem Area Update
Section

Biscayne Canal West Problem Area 5.1.1 \ 0.10 S-year E:Z:t/y\,\é/s\/(\)/ (sAglgé,;)(l)c;cal, meet LOS) E:Z:t/y\,\li/s\:\l/?’:i(,)ggo(,ggoz - regional) $430,000)
Biscayne Canal East Problem Area 1 5.1.2 Y 1.30 5-year [$3,700,000 (does not meet LOS) $2,900,000 (mostly meets LosY) $1,350,000 (meets LOS) $7,950,000
Arch Creek South/Biscayne Canal East Problem Area 5.1.3 v 2.50 5-year [$7,200,000 (mostly meets LosY) $20,300,000 (meets LOS) $27,500,000
Arch Creek South Problem Area 5.1.4 v 1.00 5-year [$1,500,000 (does not meet LOS) $4,800,000 (mostly meets Losl) $500,000 (meets LOS) $6,800,000
Arch Creek North/Arch Creek South Problem Area 5.1.5 2.80 5-year [$8,300,000 (does not meet LOS) $6,600,000 (meets LOS) $14,900,000
Biscayne Canal East Problem Area 2 5.1.6 0.70 5-year [$350,000 (meets LOS) $360,000

Totals: $57,940,000

! Flooding is alleviated at at least 50 percent of the deficient model nodes



Table ES-2 City of North Miami Stormwater Master Plan Update Phased Capital Improvement Schedule

SWMP

R ted
Problem Area Update Pro:lpe(:rrl Ie\rea 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022-2031 2032-2041 2042-2051 2052-2061
Section
Biscayne Canal West Problem Area 5.1.1 v .
Biscayne Canal East Problem Area 1 5.1.2 \ .
Arch Creek South/Biscayne Canal East Problem Area 5.1.3 Vv * .
Arch Creek South Problem Area 5.1.4 \ .
Arch Creek North/Arch Creek South Problem Area 5.1.5 * *
Biscayne Canal East Problem Area 2 5.1.6

! Total costs include the preceding tier's total cost (e.g., Tier 2 costs are inclusive of Tier 1 costs)
Tier 1 Implementation

Tier 2 Implementation®

Tier 3 Implementation®



Section 1

Background and Purpose

1.1. Background

The City of North Miami (City) is located in the
northeast region of Miami-Dade County (Figure
1-1) within southeast Florida. The City services a
municipality of approximately 9.5 square miles
inclusive of approximately 57,000 residents.
Since its incorporation in 1926, the City has
developed and maintained a primary
stormwater management system (PSMS) that
discharges to various natural and manmade
canals tributary to the Biscayne Bay, which is
listed as a protected Outstanding Florida Water
(OFW). The City is a highly urbanized coastal
community adjacent to the intracoastal
waterway, and is characterized by relatively
low-lying topography. It has a subtropical
climate with high-intensity rainfall, tidal
influences, high amounts of impervious area, and
limited available surface storage.

In the Year 2000, the City completed the
development of the Phase Il Stormwater Master
Plan (2000 SWMP). The primary purpose of this
Figure 1-1 document was to propose a long-term plan to
Location Map jjtigate chronic flooding areas that meet the
Miami-Dade County Department of Permitting, Environment and Regulatory Affairs (PERA) Level of
Service (LOS) requirements for local roads (This department was formerly known as the Department
of Environmental Resources Management (DERM)). The plan identified and ranked areas relative to
flooding and water quality concerns. Since 2000, the majority of the recommended capital
improvements have been constructed and/or designed. Some designed projects are still awaiting
funding. Since the completion of construction, no major flooding issues have been reported.

1.2. Purpose

This document is an update to the original 2000 SWMP that incorporates the completed construction
projects while identifying any remaining priority flooding and water quality concerns. This
stormwater master plan (SWMP) update supports the City’s understanding of its PSMS and needs in
order to comply with City and PERA LOS standards, National Pollutant Discharge Elimination System
(NPDES) municipal separate storm sewer system (MS4) permit requirements (City is a co-permitee to
Miami-Dade County) and Federal Emergency Management Agency (FEMA) requirements and audits.
The SWMP update provides the City a defined and defensible document that will support decisions
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Section 1 e Background and Purpose

related to capital improvements, as well as those of its overall stormwater management program. The
tasks under the SWMP Update include:

= Data Evaluation;

*=  Stormwater Quantity Model and Evaluations;

=  Water Quality Evaluations;

= Alternatives Evaluation and Recommendations;

= Stormwater Funding Evaluations;

= FEMA Community Rating System (CRS) Assistance;
= Floodplain Management Plan (FPMP) Review; and

= Regulatory Framework Assistance.
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Section 2

Data Collection and Evaluation

This section summarizes the data collected for development of the SWMP update. CDM Smith
compiled data from the City, South Florida Water Management District (SFWMD), Miami-Dade County,
as well as several other sources. The data include existing reports/studies, geographic information
systems (GIS) coverages, topography, land use, soils, stormwater structure inventory, water quality
and repetitive property loss information. The following narrative provides a summary of the data
collected and applicability of the data to the SWMP update. Several data gaps were also identified.

2.1. Base Map Features

Mapping for the SWMP update was completed using the ESRI GIS software package Arcview® Version
10. GIS layers for the mapping effort were obtained from the City, Miami-Dade County and SFWMD.
The base map developed for the City area, shown on Figure 2-1, includes the digital aerial
photography, City limits, parcels and roadways. The roadways shapefile was obtained from the City
and designates class for each roadway by category 0 through 7, but does not provide local, collector,
arterial or state roadway attributes to be utilized for roadway LOS designation.

2.2. Existing Studies and Modeling

A variety of existing studies/reports and stormwater models were obtained from the City and other
government agencies. These data are described in the following paragraphs.

2.2.1. Existing Stormwater Models

Existing stormwater models obtained under this effort include the XP-SWMM originally developed for
the City of North Miami Phase I SWMP (PBS&], 2000) and PERA’s hydrologic and water quality
models.

The XP-SWMM, which was developed as part of the City of North Miami Phase Il SWMP, was a digital
representation (hydrologic and hydraulic) of the City’s PSMS. In the 2000 model, the City area was
delineated into 101 subbasins where runoff was calculated. As part of the modeling effort, hydraulic
characteristics were developed for 273 model nodes and 291 model links. As part of the SWMP
update, CDM Smith converted the 2000 XP-SWMM to the public domain US EPA SWMM version 5.0
(SWMMS5) to simulate flows and stages for the City’s PSMS. Hydrologic and hydraulic parameters
from the 2000 XP-SWMM were reviewed and updated as necessary. Discussion regarding the
development of the hydrologic and hydraulic parameters is provided in Section 3.

PERA was contacted regarding the availability of water quality assessments (i.e., modeling) performed
for the City. PERA indicated that approximately 50 percent of the City (the area within the
Intracoastal Basin) has not been modeled yet. CDM Smith was provided with existing monitoring data
available data from the PERA monitoring stations within the City limits. Data provided includes water
quality information collected during PERA’s regular monthly monitoring program over the last 10
years. CDM Smith reviewed this information, and a detailed summary is provided in Section 4.
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Section 2 e Data Collection and Evaluation

2.2.2. Existing Studies and Reports

The following studies and reports have been collected for development of the SWMP.

2.2.2.1. City of North Miami Phase Il SWMP Report (2000 SWMP)

In 2000, the City completed development of the Phase I Stormwater Master Plan (2000 SWMP),
conducted by PBS&]J. The 2000 SWMP followed the Phase I Stormwater Master Plan (Phase [ SWMP),
which was developed by CH2M-Hill in 1998. The 2000 SWMP accomplished the following goals:

1. Identified and ranked areas within the City by the severity of flooding and water quality;

2. Included hydrologic and hydraulic modeling of the existing and proposed systems (including
practicable capital improvement options); and,

3. Recommended capital improvements to alleviate flooding. This summary of the 2000 SWMP
report is focused on the list of priority-ranked subbasins and projects identified by the plan
and the criteria used to develop the recommendations included in the report.

The City is a co-permitee with Miami-Dade County on the NPDES permit. Since 1996, PERA has served
as the lead permitting agency. The NPDES permit requires the City to develop a stormwater master
plan and estimate the annual pollutant loads discharged into the stormwater receiving canals. The City
received numerous flooding complaints over several years, leading to development of a stormwater
master plan.

The 2000 SWMP proposed a long-term capital improvement plan (CIP) for relieving chronic flooding
within the City. The purpose was to meet PERA’s LOS requirements for local roads. The PERA LOS for
local roads allows street flooding up to the crown of the street using the 5-year, 24-hour SFWMD
design storm (7.5 inches based on the 1988 SFWMD standards), and the LOS designation of more
intense storms for higher class roadways. As part of the 2000 SWMP, a Surface and Stormwater
Management Plan (SSM) was also developed for the City. The SSM was intended to comply with the
National Flood Insurance Program’s (NFIP) Community Rating System (CRS) guidelines for
stormwater master plans, and through the 2000 SWMP activities the City would be eligible for
additional points. These additional points through the NFIP CRS were intended to provide the City the
ability to obtain a lower class rating and thereby allow flood insurance policy holders a rate reduction.
The improvements proposed by the 2000 SWMP were primarily intended for stormwater quantity
control; water quality improvement was considered secondary.

The following paragraphs describe the individual elements of the 2000 SWMP

2.2.2.1.1. Data Collection and Evaluation

Prior to subbasin prioritization and model development, data were collected for the 9.5 square mile
City area to be analyzed by the 2000 SWMP. The Phase | SWMP was used as the basis of analysis for
the 2000 SWMP. The 2000 SWMP utilized subbasin delineation, total area, runoff and pollutant
loading from the Phase I SWMP for subbasin prioritization calculations. Various other data were
obtained from SFWMD and the City for the 2000 SWMP development. Areas affected by major storm
events (February, September, and November 1998 and October 15-16, 1999) were toured and data
were collected for the purpose of comparative evaluation. The data collected were used to compare
the severity of flooding observed versus that of flooding expected for design storms (model
calibration).
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Section 2 e Data Collection and Evaluation

2.2.2.1.2. Subbasin Problem Identification and Prioritization

Several qualitative and quantitative factors were considered for subbasin ranking including Citizen’s
Complaint Score (CCS), Drainage Score (DS), Flood Zone Elevations Score (FZES), Flood Problem
Severity Score (FPSS), and Water Quality Score (WQS).

The CCS was created by compiling records of historic drainage problems assigning each a qualitative
score of severity based on the type of complaint and the action taken to correct the drainage problem.
The CSS considered whether an Operation and Maintenance (0O&M) solution was provided to address
each complaint and effectiveness of the O & M solution provided.

The DS was calculated as a combination of drainage availability and drainage relief. Each subbasin was
visually inspected to assess the adequacy of drainage within the area, while anticipated runoff and
discharge potential were also considered as measures of drainage relief to generate each DS. It is
important to note that the Biscayne Canal, Arch Creek Canal and Biscayne Bay provide most of the
drainage relief within the City. Each subbasin relieves its stormwater discharge through a positive
drainage pipe into the surrounding water body and fluctuations of these water bodies affect the
potential stormwater discharge from the subbasins.

FEMA flood elevations were compared to the lowest road crown elevation within each subbasin to
populate the FZESs. The FPSS was calculated considering degree of exceedance of the LOS and an
inventory count of exceedances of the LOS for several infrastructure types including habitable
structures, several roadway class types and canal banks.

The WQS considered twelve priority pollutants by comparing the pollutant loading (from Phase I
SWMP) for each subbasin and also comparing the equivalent pollutant concentration against the then
DERM criteria for the pollutant. The WQS considered five-day Biochemical Oxygen Demand (BODS5),
Carbonaceous Oxygen Demand (COD), Total Suspended Solids (TSS), Total Dissolved Solids (TDS),
Total Nitrogen (TN), Total Kjeldahl Nitrogen (TKN), Total Phosphorus (TP), Dissolved Phosphorus
(DP), Cadmium (Cd), Copper (Cu), Lead (Pb), and Zinc (Zn). The annual loading for each subbasin was
calculated using the following equation:

L,=272xXEMC xQ
Where:
Lx = annual loading in 1b/yr
2.72 = conversion factor
EMC = event mean concentration (i.e., concentration of the pollutant in mg/1)
Q = annual runoff volume
EMCs from the Phase | SWMP were used in the loading calculation.

The individual scores calculated for each of criterion were entered into an equation with the weighted
average of each criterion resulting in a rank for each subbasin. The following equation was used to
rank the subbasins:

Rank = 0.3 (CCS) + 0.01 (DS) + 0.01 (FZES) + 0.59 (FPSS) + 0.09 (WQS)
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Section 2 e Data Collection and Evaluation

Higher ranked subbasins, such as the top-ranked Arch Creek Pump Station basin, were determined to
be most critical and highest priority for stormwater capital improvements.

2.2.2.1.3. Model Development and Results

Following subbasin prioritization, the Phase I SWMP subbasins were refined for model development.
The refined subbasins retained the subbasin prioritization rank initially assigned to each area.
Because the refined subbasins were more detailed and covered smaller areas, there are several
subbasins with the same rank. A copy of the resultant priority subbasins figure from the 2000 SWMP
is provided in Appendix A.

The XP-SWMM model was used to model the stormwater system within the City limits. The existing
system model results indicated that most of the system experiences major street flooding for the 5-
year, 24-hour design storm event. Iterative model runs were made with various combinations of
french drain disposal capacity and/ or pipe size increases to reduce major flooding. Results of the
iterative model runs were used to compile the priority list of projects and recommendations.

2.2.2.1.4. 2000 SWMP Priority List of Projects and Recommendations

For the majority of the subbasins, modeling of potential capital improvements suggested that the
construction of independent french drain systems would alleviate much of the flooding for the 5-year,
24-hour storm event (7.5 inches). Therefore, approximately 8,500 lineal feet of french drain was
proposed for the top 20 priority basins.

For subbasins in the Arch Creek North Basin, french drains would not be sufficient to attain the
required LOS. Therefore addition of a major stormwater interceptor pipe was recommended to
convey additional flow to the existing Arch Creek Pump Station. Similarly, in the area of 130t Street,
east of West Dixie Highway, a major interceptor would be required along with french drains. A copy of
the Priority List of Projects from the 2000 SWMP is also included in Appendix A.

2.2.2.1.5. Activities Subsequent to the 2000 SWMP

To date, the City has implemented the majority of the recommendations made as part of the 2000
SWMP. These largely include french drains, exfiltration trenches and some gravity wells. The City has
completed design for Basins 12 and 13 and is currently seeking funding for construction of these last
remaining alternative improvements recommended in the 2000 SWMP.

2.2.2.2. 2009 City of North Miami Floodplain Management Plan

CDM Smith obtained and reviewed the 2009 City of North Miami Floodplain Management Plan
(FPMP). As mentioned earlier, the City currently participates in the NFIP and the NFIP’s CRS program
allows residents the possibility of receiving a discount on flood insurance. This discount is
commensurate with the City’s level of participation and implementation of floodplain management
and public information activities. Depending on a community’s level of participation, the CRS will
assign a rate class ranging from 1 to 10. As of October 2009, the City ranks in the top 3 percent of all
communities participating in the NFIP, with a class rating of 5; this rating corresponds to a 25 percent
discount on flood insurance premiums for properties within the floodplain and a 10 percent discount
on premiums for properties outside the floodplain. The FPMP counts as one of these activities. The
FPMP itself consists of plan organization, public involvement, coordination with other activities,
hazard assessment, problem assessment, goals, review of possible activities, an action plan, and plan
adoption. CDM Smith also obtained the most recent re-certification report for the City’s CRS program.
A more detailed review of the City’s FPMP and CRS program is provided in Section 6.

KM3233.NM_SWMP_Final_Report.docx

© 2012 CDM Smith
All Rights Reserved




Section 2 e Data Collection and Evaluation

CDM Smith obtained and reviewed the City’s Flood Hazard Information Pamphlet, dated 2010. The
document is intended for City residents, providing a general explanation of the City’s stormwater
system, the risk of flooding, the City’s flood warning system and provides flood protection tips.
Regarding the flood warning system, the City utilizes the National Weather Service to issue flood
advisories at least 6 hours prior to, and throughout expected heavy rainfall events. Also, the City
dispatches police vehicles through the neighborhoods that may be impacted, using sirens and loud
speakers to issue warnings. Designated evacuation routes include US Highway 1 (Biscayne
Boulevard), NE 125th Street, NE 135th Street and Interstate 95.

2.2.2.3. Tidal Boundary Condition Investigation, Coastal Systems International Inc. (CSI,
2010)
As part of the work performed by CDM Smith for the City of Miami Beach (CDM Smith, Draft 2010), a
report was prepared by Coastal Systems International, Inc. (CSI) on tidal boundary conditions. This
report provided recommendations for stillwater conditions to be used within the vicinity of the City of
Miami Beach. The report provided recommendations on mean high water (MHW), tailwater elevations
and influences of the aforementioned on groundwater levels. Information in the report was
extrapolated to support development of boundary conditions for the City of North Miami’s modeling
update efforts.

2.3. Stormwater Inventory and Neighborhood Surveys

Applicable data from the available project-level as-built drawings and record drawings were
incorporated into the digital stormwater inventory GIS coverages and digital stormwater atlas data
provided by the City; therefore an exhaustive review of as-builts and record drawings was not
performed as part of this effort.

2.3.1. Stormwater Atlas

The City provided a digital stormwater atlas in AutoCAD® and GIS format which includes locations of
stormwater features and best management practices (BMPs). Within the stormwater atlas, several
types of stormwater structures and BMP features have been identified, including:

= 2,293 City-owned stormwater catch basins (604 catch basins owned by others (i.e., private,
state and County));

= 366 stormwater manholes;

= 174 stormwater outfalls (two major) - outfalls to canals, Arch Creek and the Intracoastal
Waterway;

= 113 recharge wells;

= 4 pump stations;

= 9.5 miles of exfiltration trench; and,
= 38.8 miles of stormwater pipe.

Also, City catch basin cleaning routes (dated 2006) have been provided in AutoCAD format.
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Section 2 e Data Collection and Evaluation

2.3.2. Neighborhood Surveys

The City provided numerous survey files in AutoCAD format, containing stormwater system survey
data and roadway elevation data. The extent of these data covers most of the City’s PSMS area, and
includes catch basin elevations, pipe inverts and roadway elevations in most areas. The coverage area
is delineated on Figure 2-2. It is important to note that existing survey data was not identified for
building structures, channels, or channel bank areas.

2.4. Aerial Imagery and Topographic Data

Aerial imagery for the City was obtained from Bing® Maps Web services, which provides worldwide
orthographic aerial and satellite imagery. The Bing® Maps Web services aerial imagery is accessed by
ESRI GIS Arcview® directly from the Bing® Maps server. The aerial photography is current
(2011/2012) and is routinely updated.

Topographic data were obtained from SFWMD and are represented as a 10-foot digital elevation
model (DEM) of bare earth for portions of Miami-Dade County. The DEM was created using data from
the 2007 Florida Division of Emergency Management (FDEM) Statewide Coastal LiDAR (Light
Detection and Ranging) project delivery blocks flown between July 2007 and April 2008. Figure 2-3
shows the DEM coverage for the project area. The elevations shown are in the North American Vertical
Datum of 1988 (NAVD88). The DEM topography data was supplemented by existing survey data to
delineate and refine hydrologic boundaries, develop open channel hydraulic data (cross sections,
lengths, roughnessess and slopes). The DEM was also be used to extract data for various other SWMP
modeling and evaluation tasks. Elevations within the City generally range from -12.9 ft to 15 ft-
NAVDS88.

The City currently references all of their data to the 1929 National Geodetic Vertical Datum (NGVD29)
but would prefer to be consistent with FEMA’s standards for this SWMP update. Therefore all
elevations reported in this SWMP update will be referenced to NAVD88.

2.5. Land Use

For the purposes of this SWMP update, land uses provided by the SFWMD for Year 2000 still represent
existing land use. The City is approximately 99 percent built out and has had minimal changes to its
land use since the previous 2000 SWMP was completed. Therefore, the 2000 land use designations,
obtained from SFWMD for the Composite Land Use for the South Florida Water Management Model
2000, are expected to be generally consistent with current land uses. Existing land uses within the City
limits, are shown on Figure 2-4. Existing land use within the City limits is approximately 40 percent
residential, 15 percent water bodies, 14 percent commercial, 10 percent wetland, 7 percent
institutional, and the remaining 14 percent is comprised of a variety of other common land use types.

For this SWMP update, the land uses were reviewed and verified with recent aerial photography. The
verified land use designations were grouped into categories of relatively homogenous geophysical
parameters to be assigned to each subbasin for modeling purposes (Section 3).

Because the City is virtually built-out, future land use composition is projected to be almost identical
to the existing land use composition. Therefore, future land use data were not been compiled for this
SWMP update.
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Section 2 e Data Collection and Evaluation

2.6. Soil Parameters

Soil series coverage data and soil boring data are described in the following sections.

2.6.1. NRCS Soils Coverage

Soil series and hydrologic soil group (HSG) data were obtained from the soils coverage developed by
the Natural Resources Conservation Service (NRCS) in 2010. HSG and soil series data are utilized to
quantify runoff/ infiltration potential within the City for stormwater modeling purposes. HSG
designations describe soil characteristics as follows: HSG A is comprised of soils having very high
infiltration potential and low runoff potential. HSG D is characterized by soils with a very low
infiltration potential and high runoff potential. HSG B and C are designated between the A and D
categories. The NRCS soils coverage for the project area is shown on Figure 2-5. The majority of the
soils within the City are designated as “Urban Land” soil series, which is not assigned a HSG by NRCS.
Urban land typically has a large amount of impervious area and is expected to have a high runoff
potential.

2.6.2. Soil Borings

The City has provided soil boring data with percolation test results for approximately 60 locations
within the City. The soil borings were performed for City construction projects in June 2000, October
2002 and April 2003 by All State Engineering and Testing Consultants, Inc. Soil boring data indicates
(based on 2003 data) that groundwater is generally 8 to 10 feet below ground surface in most areas of
the city, but as little as 4 to 6 feet below ground surface in some areas. Natural soils (i.e., located below
backfilled soils) are typically sands with good infiltration capacity from 10 to 15 feet below land
surface.

2.7. ldentified Problem Areas

Up-to-date repetitive property loss data, related to stormwater claims, were provided by the City. The
repetitive loss claims file consists of a list of addresses of properties within the City that have
experienced personal/ tangible property loss due to flooding. Specifics of repetitive loss information
are governed by privacy act laws and therefore will not be discussed in detail in the SWMP update.

Formal stormwater complaint records for the City do not exist. Stormwater complaint data would be
valuable to the City over time. Therefore, CDM Smith recommends that City staff begin compiling a
database of severe problem areas based on informal stormwater complaints and observation by City
staff of recent and historical stormwater problem areas.

Discussions with the City indicated that NE 3rd Court is a historical flooding problem area as it is a low
lying area that discharges into a canal. The area is currently serviced by a Miami-Dade County pump
station. The 143rd Street and NE 12th Avenue pump station experiences clogging. The City also stated
they have had problems at 131st and 123rd Streets where manatees were found in the City’s
stormwater infrastructure. These general locations of these problem areas are shown on Figure 2-6.
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Section 2 e Data Collection and Evaluation

2.8. Summary of Data Gaps

Data gaps were identified and are summarized as follows:

= Roadway coverage with attributes to be utilized for roadway LOS designation. This should

include roadways designations such as “local”, “collector”, “minor arterial” and “major arterial”;
= In developing this SWMP update, it was observed that not all project-level as-built information
has been incorporated into the stormwater atlas;

= Date, source, purpose, and professional surveyor certification for stormwater inventory data
and existing surveys. Information was provided from previous surveying efforts.
Documentation regarding the certification of this information helps support the accuracy of the
data utilized in the development of the SWMP; and

= Existing survey data for building structures, channels or channel bank areas. This information
allows for confirmation of structural flooding and boundary conditions related to the canals and
channels throughout the City.
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Section 3

Stormwater Model Update

This section focuses on the development of the City-wide hydrologic and hydraulic (H&H) model
update. As part of this SWMP update, surface water H&H modeling was performed using the US EPA
Stormwater Management Model, Version 5 (SWMM5) to estimate and evaluate flooding LOS and
alternative solutions to meet LOS.

3.1. US EPA Stormwater Management Model (SWMM)

SWMM is a dynamic hydrologic, hydraulic, and water quality model capable of performing design
storm event and long-term continuous simulations of surface rainfall, evaporation, runoff, infiltration
and groundwater base flow, hydraulic storage and routing in open channel and pipe systems, water
quality, and BMPs. The hydrologic and hydraulic model components of SWMMS5 were used for the
SWMP update.

The hydrologic component (formerly called RUNOFF) operates by applying precipitation across
hydrologic units (HUs), and then through overland flow and infiltration conveying surface runoff and
groundwater base flow to loading points in the user-defined stormwater management system. Runoff
and base flow hydrographs for these loading points provide input for hydraulic routing in
downstream reaches.

The hydraulic flow routing routine of SWMMS5 (formerly called EXTRAN) uses a link-node (also called
conduit-junction) representation of the stormwater management system to dynamically route flows
using the Saint-Venant equation for gradually-varied unsteady flow. The dynamic flow routing
considers both storage and conveyance and allows for branched and looped network representation
of the following:

=  Pipe, culvert, bridge, and open channel conduit conveyance (e.g., overland-street flow, swales,
ditches, and canals);

= Surface, lake, underground, and open channel storage;

=  Backwater effects and tidal flow reversals;

= Both free surface and pressure flow;

= Local losses for entrances, bends, obstructions, and exits-outfalls;

= Control structures such as weirs, orifices, valves, gates, and pump stations;

= Qutfalls as tidal variation, fixed, free, and measured/simulated stage-time boundary conditions;

= Rating curves for special application conduits such as recharge wells and exfiltration systems,
connections to other models pump stations, and/or various boundary conditions; and,

=  Other special structures/links as needed.
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Section 3 e Stormwater Model Update

Control rules may be used to operate the structures based on timing and/or stage and flow conditions
within the model.

The model schematic for the City’s PSMS is presented in Figures 3-1 through 3-3. The schematics
show the delineation of hydrologic units, conveyance conduits, overland flow channels, storage
junctions, and outfall nodes. The schematics provide a visual reference between the physical system
and the numerical model. The hydrologic and hydraulic components of the City’s PSMS model will be
discussed in later sections.

3.2. Stormwater Model Update

The basis for modeling update effort is the XP-SWMM Version 7 model developed by Atkins (formerly
known as PBS&]J), for the 2000 SWMP. CDM Smith converted the model from the proprietary XP-
SWMM format to the public domain SWMMS5 format, and updated the hydrologic and hydraulic
components of the model to reflect development and improvements implemented in the past decade,
as well as to incorporate conduits that were omitted from the original model. The model conversion
and update process is detailed in this section.

3.2.1. XP-SWMM Conversion

The XP-SWMM model package, published by XP Software, is a proprietary software package that
incorporates the US EPA SWMM hydraulic model engine. The model provides the ability to export XP-
SWMM to an US EPA SWMMS5 format. However, XP-SWMM stores certain types of input data in a
manner that is not fully consistent with the syntax of SWMMS5, and these elements sometimes fail to
convert correctly, resulting in a loss of model integrity. CDM Smith used the XP-SWMM export tool to
perform the bulk of the conversion of the hydraulic component of the model. Following the
conversion, a thorough node-by-node and link-by-link comparison was performed to verify that all
aspects of the XP-SWMM hydraulic model were properly carried over to the new SWMM5.

3.2.2. Hydrologic Model Updates

The hydrologic component of the 2000 XP-SWMM was developed using the Technical Release No. 55
guidance published by the Natural Resources Conservation Service (NRCS) of the U.S. Department of
Agriculture (USDA), commonly known as the “SCS Method”. However, the SCS method of runoff
estimation is incompatible with the hydrologic (RUNOFF) component of SWMM5. Therefore, the
hydrologic component of the model was newly constructed for the purposes of this project.

The hydrologic model component of SWMM5 simulates the rates of runoff generated from HUs using a
non-linear reservoir approximation (Manning’s equation). Topographic data (Section 2.4), land use
(Section 2.5), and soils data (Section 2.6) are used to develop a series of parameters including
overland flow width and slope, overland roughness coefficients, initial abstraction, and soil infiltration
and storage. The SWMM method uses these parameters to calculate a runoff hydrograph for each HU;
these hydrographs are routed to the specified node in the hydraulic model component.

HU delineations developed for the 2000 SWMP were used as the basis for the hydrologic model
development. Unit boundaries were modified using the most recent LiDAR topography (Section 2.4).
Additionally, several HUs were further subdivided to provide the necessary resolution to model
newly-added hydraulic conduits. Several HU boundaries were extended beyond City limits to account
for off-site drainage that may be routed through City’s PSMS. The purpose of this inclusion was to
account for stormwater runoff that is conveyed through different city, county or state maintained
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Section 3 e Stormwater Model Update

systems. Runoff from these areas was simulated in order to identify deficiencies and/or
improvements that may be the responsibility of entities adjacent to the City (i.e.,, FDOT, Miami-Dade
County, etc.). Overall, the number of HUs increased from 101 in the 2000 SWMP model to 147 in the
updated SWMMS5. The Oleta, Keystone, and Sans Souci neighborhoods were not modeled explicitly in
SWMM since these areas are tidally-influenced and already acknowledged to be low-lying and flood-
prone (See Appendix G). Updated HU boundaries are shown in Figures 3-4 and 3-5. A comparison of
the new hydrologic unit boundaries to the HUs of the 2000 SWMP model is presented in Figure 3-6.
Table B-1 of Appendix B shows the values used in the calculation of the area-weighted overland flow
parameters.

Land use data were used to estimate imperviousness, surface friction factors, and initial abstractions
for each HU. Existing land use conditions were obtained using the SFWMD land use data (2000),
available aerial photographs and field investigations. For this project, the land uses were grouped into
six categories of relatively homogeneous geophysical parameters. Present land uses within the City
include:

=  Open or vacant lots/parks;

* Low density residential;

= Medium density residential;

= High density residential;

* Light industrial and commercial; and,
=  Water bodies and watercourses.

Figure 3-7 shows the distribution of land use for the project area. The percent imperviousness of each
hydrologic unit is one of the parameters used by the SWMM5 hydrologic model to determine the
volume and rate of surface water runoff. A summary of the land use categories is presented in Table
3-1. Additionally, the table lists the percent of Directly Connected Impervious Area (DCIA) and the
percent of Non-DCIA (NDCIA) assigned to each land use category. The DCIA represents all the
impervious surfaces that are directly connected to the stormwater system. The NDCIA represents the
impervious surfaces that hav