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1. Project Purpose and Background

The City of New Orleans, Office of Resilience and Sustainability (ORS) has contracted Digital
Engineering & Imaging, Inc. (DE) to perform a hydrologic & hydraulic (H&H) drainage study in the
West End neighborhood. In collaboration with Wingate Engineers, LLC, Batture, LLC, and Civil
Design & Construction, Inc., the DE Team analyzed flood risk and potential mitigation strategies,
including subsurface drainage conveyance improvements and potential green infrastructure
opportunities. The study area consists of approximately 455.5 acres of subdivided land and is
bounded by Lake Marina Avenue (North), Pontchartrain Boulevard (East), North Frontage Road
(South), and 17t Street Canal (West). A map showing the limits of the study area is shown in Figure
1. The study area consists of a generally flat subdivided area consisting of primarily single-family

residential homes and multi-family apartments.
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Figure 1 — West End Study Area
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To develop a comprehensive H&H drainage study of the study area, the DE Team established an
implementation strategy, which consisted of the following tasks:

1. Task 1: Data Collection, Gap Analysis, and Infrastructure Survey

2. Task 2: Existing Conditions Model Update, Calibration and Production Runs
3. Task 3: Project Scoping and Alternative Analysis

4. Task 4: Project Report

5. Task 5: Project Management

Data Collection under Task 1 consisted of collecting and organizing various data types to be
utilized in modeling, surveying and project scoping for potential solutions to reduce flood
inundation within the study area. Once the data was collected, the DE teams reviewed all data to
identify potential gaps within the available data and developed an infrastructure survey to collect
that additional data necessary to complete the scope of work. The infrastructure survey consisted
of conducting survey of major drainage structures within the study area, which included but was
not limited to top-of-castings, invert elevations, and drainage structure sizes.

The DE Team utilized data collected under Task 1 to develop a modeled representation of the
existing drainage system utilizing Environmental Protection Agency (EPA) Stormwater
Management Model’s (SWMM) software. The existing drainage system was calibrated to multiple
historical rainfall events to best-fit the current capacity of the drainage system to handle a wide
variety of potential flooding events. Once completed, the DE Team developed rainfall
hyetographs for the 1-, 10-, and 25-year, 24-hour duration rainfall events utilizing National Oceanic
and Atmospheric Administration (NOAA) Atlas 14 rainfall totals with a National Resource
Conservation Service (NRCS, formerly SCS) Type Il rainfall distribution for water quantity
evaluations. Model Simulations for each rainfall hyetograph were completed to determine the
current drainage capacity and develop potential project solutions to the study area.

Project Scoping and Alternative Analysis consisted of identifying specific areas of improvements
determined by H&H modeling analysis of the existing conditions model results, assessment of
the current condition of roadway infrastructure and future planned roadway infrastructure
improvements to the study area. Proposed drainage improvements were analyzed on their
capacity to have a greater chance of reducing flooding the New Orleans’ Level of Service roadway
flooding requirements (Maximum of 6 inches of flooding during a 10-year, 24-hour storm.) The DE
Team considered constructable, innovative green stormwater infrastructure (GSI) solutions to
reducing flood risk in the study area. The DE Team prepared a 10% Conceptual Level-of-Effort
plan set and Engineer’s Opinion of Probable Construction Cost Estimate of the potential project
solutions considered in this study.

Lastly, The DE Team compiled all analyses of the existing drainage system, drainage model
results, and project solutions into a Final H&H Study Report. The Final H&H Study Report
documents the Engineer’s preferred solution, assumptions used, potential limitations of the
models and the study developed, and a path forward on implementing the preferred solution.
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The City of New Orleans, founded nearly 300 years ago, throughout its long history has been
heavily influenced by its most crucial asset and neighbor, water. New Orleans is a consolidated
city-parish to Orleans Parish, which is geographically situated in the southeastern part of
Louisiana. City of New Orleans encompasses a total area of approximately 350 square miles, 170
square miles of land area and 180 square miles of water. Orleans Parish is the 3 most populous
parish in Louisiana. A map showing the limits of Orleans Parish and the approximate location of
the West End H&H Study Area in southeast Louisiana is shown on Figure 2.

Lake Pontchartrain

Lake Borgne

Project Area

A

0 225 45 9 135 18

™ ™ IMiles

i

Parish Boundary

Figure 2 — Orleans Parish Boundary Map

The City of New Orleans is a coastal city bounded by the Lake Pontchartrain and Lake Borgne
and is separated into four (4) polders by the Mississippi River, the Inner Harbor Navigational Canal
and the Gulf Intercoastal Waterway. The southeastern part of Louisiana is also considered a
subtropical climate and is considered one of the wettest regions of the U.S. New Orleans receives
an average of 62.5 inches of rainfall per year, and 100% of runoff must be pumped out of the city.
Just as the City of New Orleans benefits economically from its geographic location, it also must
endure intense storms, hurricanes, and flooding due to being located below sea level.

The land on which the City of New Orleans and the Greater New Orleans area is built consists of
a loamy alluvial floodplain. The City of New Orleans is protected by two (2) levee systems: (1) The
Hurricane and Storm Risk Reduction System (HSDRRS) and (2) the Mississippi River Levee System
(MRL). These two levee systems have protected the city from devastating storm surges and high
river events but prevent soil recharge and has caused the city to settle further below sea-level
(defined as subsidence). A topography map showing the elevation relative to Mean Sea Level for
the City of New Orleans on the Eastbank is shown on Figure 3. Much of the Greater New Orleans
Metropolitan Area and our study area is considered below sea level. A Typical Section of the City
of New Orleans on the Eastbank is provided on Figure 4. The City of New Orleans has been able

@]
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to persevere for over 300 years by developing and sustaining an intricate web of conventional
drainage infrastructure to move water away from its communities. This delicate web of
infrastructure is a combination of the following:

1 Levees (Protection from Storm Surge & High River Level Conditions)

1 Spillways (Protection from High River Level Conditions)

1 Subsurface Drainage Pipe & Catch Basins (Move water below surface & push downstream)
1

Drainage Canals & Subsurface Drainage Box Culverts (Move & Store Water from
Communities)

1 Drainage Pump Stations (Move Large Volumes of Water over Levee System to empty
Drainage Canals & Subsurface Drainage Box Culverts)

Lake Pontchartrain

zaxl

e‘ ¥
| Below Sea Level Above Sea Level

PRSP ORI C VA

Figure 3 — City of New Orleans (Topography Map)
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Figure 4 — Eastbank City of New Orleans (Typical Section)

M
9Rq! WYNW KUs W8I e Ut iUt q WEDAWE RUC NI WEqal !



The United States Environmental Protection Agency (EPA) defines this traditional infrastructure
approach that was built to protect the City of New Orleans as “Gray” Infrastructure. With rising
risks for potential damage and loss of life due to global climate change, subsidence and an aging
infrastructure, many local and national communities now acknowledge the need for studying
multiple approaches to upgrading existing drainage systems. Recent storms, which brought
sudden and heavy rainfalls to local communities have resulted in localized inundation and severe
damage to property and disruption to the stability of its community.

The City of New Orleans’ Office of Resilience and Sustainability (ORS) focuses on environmental
stewardship and climate resilience in New Orleans. ORS leads the policy development,
implementation, and outreach for many resilience-building projects throughout New Orleans.
ORS is responsible for developing New Orleans’ Resilience Strategy, Climate Equity Report, and
Climate Action Plan as guides to do work across the economic, environmental, infrastructure, and
social sectors. The H&H study of the West End neighborhood was performed in alignment with
ORS's resilience building initiatives, seeking to mitigate climate change and address sudden and
intense rainfall events by studying advanced approaches to improving the traditional gray
infrastructure and integrating innovative green stormwater infrastructure solutions. A graphic of
this new strategy to tackle flooding problems by layering multiple drainage approaches is shown
on Figure 5.

Natural Areas

Pump Stations

Rain Gardens Subsrface Drainage

Figure 5 — Layered Approach to Tackling Drainage Infrastructure
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2. Methodology, Data Collection, and Data Gap Analysis

The DE Team investigated historic rainfall events in the area, evaluated the cause of flooding,
obtained rainfall data, and then determined the parameters required to replicate these flood
events in a model of the study area. The hydraulic investigation included reviewing available
existing drainage system information, obtaining missing topographic survey data of the current
conditions of the existing drainage system, and incorporating this information into Geographic
Information Systems (GIS) to visualize the study area.

The H&H Analysis for the study area and proposed improvements were performed using PC
SWMM 2D (Storm Water Management Model) (Version 7.6), which is a software interface licensed
by Computation Hydraulic Inc. (CHI). PC SWMM 2D is built upon the U.S. Environmental
Protection Agency (EPA) SWMM 5 program by adding 2D modeling capability. SWMM model
results were analyzed by the DE Team to determine peak Water Surface Elevations (WSE) for
existing rainfall events and synthetic rainfall events throughout the study area. The goal is to use
the data produced in the SWMM model results to evaluate the study area’s existing drainage
infrastructure and analyze potential drainage conveyance and green infrastructure solutions in the
study area.

The approach of the development, calibration, and validation of the SWMM-based model is
shown in Figure 6, which breaks the model development into two (2) major sections: (1)
Development of an Existing Conditions Model and (2) Analysis of Infrastructure Solutions. The DE
Team performed a constructability analysis on potential solutions and developed an opinion of
probable construction cost for each solution. The final step was to develop recommendations for
the City of New Orleans on the preferred project alternative and how City of New Orleans might
be able to implement the proposed alternative.
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Figure 6 — Model Development and Alternative Analysis Flowchart

The DE Team used existing regional-wide models of the City of New Orleans drainage system
developed by Sewerage & Water Board of New Orleans (SWBNO). The regional-wide models
include a system of subsurface drainage infrastructure and drainage pump stations in the City of
New Orleans, which represent the current drainage capacity for the entire city.

2.1.1 Existing Rainfall Events Analyzed (Model Calibration and Validation)

The DE Team referenced three (3) historical rainfall events to model the existing capacity
of the drainage system and to model flood inundation observations.

The DE Team took the drainage model and calibrated it by fitting the model to the rainfall
event. Accuracy of the model results simulated vs. historical observations was performed
using rainfall distribution data and then checked against available recorded datasets
collected by SWBNO, such as Drainage Pump Station suction depths. The DE Team
selected the following historical rainfall events to calibrate and validate the model:

T July 10-11, 2019 (48-Hour Event): Calibration Rainfall Event
1 September 4-5, 2023 (48-Hour Event): Validation Rainfall Event No. 1
1 December 1-2, 2023 (48-Hour Event): Validation Rainfall Event No. 2

Total rainfall distributions over the 48-hour duration for the three (3) historical rainfall
events is shown on Table 1.
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Table 1 — Historical Rainfall Event Totals

Historical Rainfall Event TOt?' Rainfall Location
(inches)
July 10-11, 2019 (48-Hours) 2.50" DPS 12
September 4-5, 2023 (48-Hours) 5.43" DPS 7
December 1-2, 2023 (48-Hours) 5.12" DPS 12

July 10-11, 20192 Rainfall Event (Calibration Event)

According to the 2022 Storm Water Master Plan Report developed for SWBNO, the city
of New Orleans received nearly 9 inches of rain in some neighborhoods primarily between
the hours of 6:30am and 9:30am. The intense rainfall in such a short period of time
inundated the SWBNO drainage pump stations with storm water that backed up and
caused severe street flooding in various areas. A figure of the rainfall distribution at DPS
12 of the July 10-11, 2019 rainfall event is shown on Figure 7.

July 10-12, 2019 Rainfall Event (Calibration Event)

Time Series (hr)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 4D 41 42 43 44 45 46 47 48

=3

Rainfall Intensity (in/hr)
~

w

Rainfall Period Details:

Start: July 10, 2019 @ 00:00
End: July 12, 2019 @ 00:00
Single horizental pump at DPS 12 is shown operating on July Tatal Duration: 48 Hours

‘/ 10, 2019 between the hours of 8:00am - 4:00pm.

DPS 12 Pump Status (0-Off/1-On)

]

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48

Time Series (hr)
DPS 12 Pump State

Figure 7 — Calibration Rainfall Hyetograph (July 10-11, 2019)

Figure 8 shows a map from the September 2019 report on the July 10-11, 2019, model
simulations that displays the total precipitation in inches for July 10, 2019, across Orleans
Parish.
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Figure 8 — July 10-11, 2019, Rainfall Distribution across New Orleans Eastbank

Figure 9 is a rainfall distribution graph of the rain gage data collectors in Orleans Parish inside
and nearby the West End study area. Figure 9 shows that the West End study area saw
significantly less rainfall than other portions of the city for the July 10-11, 2019 historical rainfall
event. The area received similar flood inundation to areas that received more total precipitation.

July 10-12, 2019 Available Rain Gages (Calibration Event)

WDPS 12 Rain Gage

9Rq! WYnNnuW

W DPS 2 Rain Gage

Rainfall Period Details:

Start: July 10, 2019 @ 00:00
End: July 12, 2019 @ 00:00
Total Duration: 48 Hours

According to local rain gage data and precipitation accumulation reports for the
City of New COrleans during the July 10-12, 2019 rainfall event, the West End
study area received less intense rainfall than other surrounding areas in City of
New Orleans. This is visible when viewing the d rainfall i ities for
the DPS rain gages positioned inside (DPS 12) vs. surrounding (DPS 2 & 7) the
study area. The West End study area was reported to have flooding along its
local streets for this rainfall event.

n 12 13 14 15 16 17 18 19 20 21 2 23 24
Time Series (hr)
® DPS 7 Rain Gage

Figure 9 — Rain Gage Recorded Data (July 10-11, 2019)
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September 4-5, 2023 Rainfall Event (Validation Event No. 1)

Heavy rainfall occurred on September 4, 2023, between the hours of 2:00pm - 4:00pm
through parts of Jefferson Parish and Orleans Parish. The highest amount of rainfall
detected by local rain gages was at DPS 7, located southeast of the West End study area
near the intersection of Orleans Ave. and |-610, which received greater than 6 inches of
rainfall. The DE Team utilized the September 4-5, 2023 recorded rainfall data to complete
a validation of the model results observed in the West End study area. A figure of the
rainfall distribution over September 4-5, 2023 and recorded operating status of the pump
station at Drainage Pump Station (DPS) 12 during the rainfall event is shown on Figure 10.

September 4-5, 2023 Rainfall Event (Validation Event No. 1)

Time Series (hr})

Rainfall Period Details:

Start: September 04, 2023 @ 00:00
End: September 05, 2023 @ 23:00
Total Duration: 48 Hours

-— Single horizontal pump at DPS 12 is shown operating on September 04,
2023 between the hours of 12:00pm - 9:00pm.

-
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Figure 10 — Validation Event No. 1 Rainfall Hyetograph (September 4-5, 2023)

December 1-2, 2023 Rainfall Event (Validation Event No. 2)

Heavy rainfall and street flooding occurred between December 15t and December 2™ of
2023. Several rain gages throughout the city reported rainfall between 3 to 5 inches. The
DE Team utilized the December 1-2, 2023 recorded rainfall data to complete a validation
of the model results observed in the West End study area. A figure of the rainfall
distribution over December 1-2, 2023 and recorded operating status of the pump station
at Drainage Pump Station (DPS) 12 during the rainfall event is shown on Figure 11.
SWBNO Turbines No. 4 and No. 5, which generate and feed power to the SWBNO-
operated drainage pump stations across the City of New Orleans, went offline on the
morning of December 2, 2023. Due to the temporary power loss, the following drainage
pump stations were reported to be affected:

1 Drainage Pump Stations 1, 2, 6, and 7 were reported to be running at a reduced
capacity.
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f Single pump at Drainage Pump Station 12 was down for three (3) hours, but crews
were able to divert power to the pump station just after 9am.

As a result of this loss of power, SWBNO reported localized street flooding in the areas of
Carrollton, Mid City, Central City, Broadmoor, Lakeview, and West End.

December 1-2, 2023 Rainfall Event (Validation Event No. 2)

Time Series (hr)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48

Rainfall Pericd Details:

Start: December 01, 2023 @ 00:00
December 02, 2023 @ 23:00
Total Duration: 48 Hours

End:

Single horizontal pump at DPS 12 is shown operating on December 02,

2023 between the hours of 1:00am - 6:00am and 9:00am - 5:00pm. k’

-
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Figure 11 — Validation Event No. 2 Rainfall Hyetograph (December 1-2, 2023)

2.1.2 Model Simulations Analyzed (Design Rainfall Events Studied)

The DE Team modeled three (3) design rainfall events for the West End study area: 1-, 10-
, and 25-year design storms. The 24-hour precipitation depths used in these design storms
were obtained from NOAA Atlas 14 and are:

1 1-Year, 24-Hour Design Storm: 4.64"
1 10-Year, 24-Hour Design Storm: 8.31"
1 25-Year, 24-Hour Design Storm: 10.5"

A rainfall distribution is used to account for the varying intensities during a storm. The Soil
Conservation Service (SCS) developed rainfall distributions using the National Weather
Services (NWS) data for four (4) climatic regions in the United States. A Type llI rainfall
distribution, which is specified for Southeast Gulf Coast Region. Figure 12 shows the
cumulative rainfall distribution used for the West End study area.
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Figure 12 — West End Study Area — SCS Type Ill Cumulative Rainfall Distribution

2.2.1 Initial Data Collection

The DE team coordinated with the City of New Orleans Department of Public Works
(DPW) and (SWBNO) to collect Geographic Information Systems (GIS) data to assist in the
development of an H&H model of the project area. Department of Public Works was able
to provide the following GIS data to the DE team:

=

Project Boundary

Building Footprints

Street Centerlines

Edge of Roadway and Sidewalk Pavements

Drainage Structures w/ Top of Casting (Catch Basins, Drain Manhole, etc.)
Drainage Pipe Culverts w/ Pipe Dimensions (Box Culverts, Drainage Pipe, etc.)
Pump Stations

General Vicinity/Location of other utilities structures and lines (Water, Sewer, etc.)
Roadway condition Assessment (PASER)

Joint Infrastructure Recovery Request (JIRR) projects with phase numbers
Curbed/Non-curbed streets

Right-of-Way (ROW) widths from the center line data

Tree data that includes size and condition

= =4 =4 =4 4 -4 -8 -8 -8 -8 -9

=

In 2023, DPW completed a Light Detection and Ranging (LIDAR) point cloud survey of all
structures within the roadway Right-of-Way in the project area. DE utilized the data
collected to develop a GIS database of all roadway structures with a high-level of accuracy
to the location and elevation (Elevations provided in the LiDAR dataset are in the North

N
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American Vertical Datum of 1988 (NAVD88)) of these structures (manholes, catch basins,
fire hydrants, etc.). The DE project team then updated the location of subsurface drainage
structure pipe. the DE Team provided DPW with an updated GIS database as part of the
final deliverable.

Additionally, SWBNO provided the DE team with the following data:

f Rainfall Gage Data in 15-minute Intervals

f  Drainage Pump Station On/Off Records

1 Drainage Pump Station Stage Data at Suction Basin

1 Survey Validations for Datum Conversion Needs for Gage Data at Drainage Pump
Stations

GIS Database of Drainage Structures

T Unit Sheets (Electronic PDF) of DPW & SWBNO Utilities in Study Area

=

The DE Team also collected several other governmental agency databases, which were
used to develop and calibrate existing drainage characteristics observed during the H&H
drainage study of the study area. The following are a list of the datasets collected for the
study area:

1 Digital Elevation Model (DEM) using LSU Atlas LiDAR Database

1 National Agriculture Imagery Program (NAIP) Imagery (Georeferenced Aerial
Imagery)

1 U.S. Department of Agriculture’s National Resources Conservation Service (NRCS)
Soil Survey Database

1 U.S. Geological Survey (USGS) National Land Cover Database (NLCD) Impervious
Area

As part of the data collection and analysis scope, the DE Team received the itemized
drawings below and evaluated the project plans for available information that can be used
in developing the study area’s H&H SWMM model.

Table 2 — Available Study Area Data — Recent Project Plan Production

Contract No. Location Construction Completion

DPW215 Fleur de Lis Phase | Jun 2008
(Veterans — 1-610),

DPWO058 Fleur de Lis Phase |l Mar 2011
(Veterans — Harrison Ave)

DPWO059 Fleur de Lis Phase Il (30" St | Feb 2019
— Hammon Hwy)

JIRR RR3 Program RR193 | West End Group A Oct 2021

JIRR RR3 Program RR194 | West End Group B Nov 2022

JIRR RR3 Program RR231 | West End Group C, Fand G | In Design
(RR195/RR198/RR199)

JIRR RR3 Program RR232 | West End Group D and E In Design
(RR196/RR197)

NO
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The DPW bond projects (DPW215, DPW058, DPWO059) included full topographic survey
for the limits of their work but excluded invert elevations within the main Fleur de Lis
drainage box canal. The Joint Infrastructure Recovery Request (JIRR) Roadway Recovery
Program (RR3) projects include several categories of work in the construction project plan
sets and each category includes either topographic-only survey without utility structure
inverts, or complete topographic survey with utility structure inverts. The JIRR scope of
work determined by the DE Team and the typical level of associated survey are:

Table 3 — JIRR Scope of Works & Associated Survey

Scope of Work Category Associated Survey
Non-Paving Incidentals Minimal Survey, no drainage upgrades
Incidental Road Repairs Topographic Survey excluding drainage infrastructure, no
drainage upgrades
Patch Mill/Overlay Topographic Surveys with some drainage infrastructure top

of castings, no drainage upgrades

Patch Concrete Topographic Surveys with some drainage infrastructure top
of castings, no drainage upgrades

Full Reconstruction Full Topographic Survey with drainage infrastructure,
drainage upgrades to the 10% AEP event via Rational
Method Analysis

In instances where the scope of work for a given block is full reconstruction and the status
of the roadway project is “Construction Complete”, the study area’s H&H SWMM model
included the new drainage sections and profiles from the plans as part of the existing
conditions model. In instances where the scope of work for a given block is full
reconstruction and the status of the roadway project is “In Design”, then the new H&H
SWMM model included the new drainage sections and profiles from the plans as part of
select project alternatives models.

Lastly, the DE Team considered the progress of roadway improvements being
implemented through City of New Orleans Joint Infrastructure Recovery Request (JIRR)
program, which seeks to restore damaged infrastructure from Hurricane Katrina and other
significant storm events. As shown in Figure 13, the DE Team classified the current status
of roadway improvements throughout the West End study area. Sections of roadway were
classified based on if improvements were proposed, and if those improvements were
implemented by the time of this study or are considered for future improvements. The DE
Team considered proposed drainage solutions that would complement the ongoing effort
of City of New Orleans to upgrade its roadway infrastructure.

N
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*Roadway Infrastructure Updates shown on this
map are pulled from the Roadwork Nola website.
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== == Partial Roadway Reconstruction (Not Yet Completed)
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STUDY AREA (SOUTH SIDE)
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Figure 13 — JIRR Status of Roadway Improvements in West End (As of 2024)

2.2.2 Field Site Visits and Roadway Assessment

The DE Team completed a field site survey to assess the condition of roadway blocks
within the study area. This field assessment involved visual observation of roadway
conditions based on the current surface quality, considered cracks, potholes, and other
signs of wear to the existing pavement surface. The DE Team also visually observed and
noted differential settlement due to potential subsurface conditions that might endanger
the structural integrity of the roadway surface. Supplemental field site surveys were
completed shortly after typical rainfall storm events, to further assess drainage efficiency
to convey water into its subsurface drainage system. The DE Team collected field site
survey notes and then determined an overall condition of the roadway block by block by

grading a city block one of the following grades:

1 3 - Poor Condition: The roadway shows visible signs of wear or cracking
throughout the entire roadway section. Sections of the road have been chipped
off or are damaged and in need of repair. Around utility manholes, such as
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drainage catch basins and sewer manholes, the roadway has clearly settled several
inches below the structure top castings and has begun to crack and cause drivers
to have to navigate around the structure.

1 2 - Fair Condition: The roadway is beginning to show visible signs of wear or
cracking. Differential settlement along the road is beginning to be shown but has
not caused significant damage to the roadway pavement surface.

f  1- Good Condition: The roadway shows no visible signs of wear or cracking. It is
visually apparent that the roadway was replaced within the last 1-5 years.

The DE Team visually inspected several manhole structures and found the drainage
system throughout the West End area to be generally clean and operable. The DE Team
used field site survey observations and data provided by SWBNO to understand where
potential project solutions could be implemented and where future roadway
improvements are proposed to be completed. A list of the overall condition of the
roadway block by block is shown on Table AE1 provided in Appendix E.

2.2.3 Regional City of New Orleans H&H Models

The DE team received two citywide (2) H&H models developed for SWBNO, which are
commonly referred to as the comprehensive citywide models in this report. The models
were developed with Environmental Protection Agency (EPA) SWMM software. Some of
the existing drainage structures represented in the citywide models are:

1 Levees (Protection from Storm Surge & High River Level Conditions)

1 Subsurface Drainage Pipe & Catch Basins (Move water below surface & push
downstream)

7 Drainage Canals (Move & Store Water from Communities)

1 Regional & Local Drainage Pump Stations (Move large volumes of water away from
residential communities and over the levee system to empty drainage canals.)

The DE Team was provided with two (2) reports developed by Ardurra on the citywide
modeling effort: (1) a 2019 report analyzing the July 10, 2019 rainfall event and (2) 2022
Stormwater Master Plan report on the development of the citywide models and
calibration/validation to several recorded historical rainfall events. The 2019 report is an
evaluation of the citywide models simulating historical rainfall and flooding that occurred
to the city of New Orleans caused by the July 10-11, 2019 rainfall event. According to the
report, intense rainfall from this event “caused significant flooding and some areas
remained flooded for a period of several hours.”

Due to the size and complexity of the entire Orleans Parish drainage system, SWBNO
elected to separate drainage basins into separate models with the goal to reduce model
instability and improve on reliability observed during model simulations. The West End
study area is located and detailed within the two (2) H&H models, which are as follows:

1 Citywide Model (DPS 1-6)
1 Citywide Model (DPS 7-12)

The DPS 1-6 Citywide Model provides a detailed model representation of the drainage
system for all areas that drain by gravity to Drainage Pump Stations Nos. 1 & 6 and are
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pumped beyond the levee protection system for Orleans Parish. Only the southern
portion of the West End study area is detailed in the DPS 1-6 Citywide Model. An overview
of the DPS 1-6 Citywide Model is shown on Figure 14. Some of the communities that are
detailed in this model and drained to DPS 1 & 6 are:

1 Old Metairie and Old Jefferson (Jefferson Parish)
1 West End (Southern portion only), Hollygrove, Carrollton, Broadmoor, Central City,
Uptown (Orleans Parish)

The DPS 7-12 Citywide Model provides a detailed model representation of the drainage
system for all areas that drain by gravity to Drainage Pump Stations Nos. 7 & 12 and are
pumped beyond the levee protection system for Orleans Parish. An overview of the DPS
7-12 Citywide Model is shown on Figure 15. Some of the communities that are detailed
in this model and drained by DPS 7 & 12 are West End (northern portion only), Lakeview
and Mid-City. The two citywide models were created with the North American Vertical
Datum of 1988 (NAVD 88) and are projected to the Louisiana State Plane (NAD 1983,
Louisiana South FIPS 1702).

Legend
e Junctions
A Outfalls
®  Storages
== Conduits
== Pumps
== Orifices
] Subcatchments

Approx. Limits of
West End Study Area

Smi

Figure 14 - Citywide Models (DPS 1-6 Overview Snapshot)
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Figure 15 - Citywide Models (DPS 7-12 Overview Snapshot)

2.2.3 Data Gap Analysis
The DE Team completed a comprehensive review of all engineering and construction

plans received by DPW and swBNO I
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