
CSRS Stormwater Solutions & 2D Hydraulic Modeling Application
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The City of Central’s Offsite Drainage 
Assessment Program: 

A Comprehensive Drainage Impact Analysis of Proposed Land 
Development Utilizing High-Resolution, 2D Hydraulic Models

P R E S E N T E D  B Y :  
Stokka Brown, MS, PE, CFM



CSRS Stormwater Solutions
Our communities are growing more susceptible to 
flooding every day. The combination of increasing 
rainfall and extreme weather events, aging 
infrastructure, and inadequate development 
regulations has led to nuisance and disastrous flooding 
in areas that have never experienced it until recently. 
Fortunately, CSRS provides a suite of services to help 
clients build resilient communities: stormwater 
solutions. With implementation and future risk in 
mind, we perform assessments to understand risks 
within communities and develop unique solutions for 
your stormwater needs.

CSRS Stormwater Solutions & 2D Hydraulic Modeling Application

Understand

Plan

Design

Implement

Manage



Forerunner Webinar – City of Central ODA Program

•Study of rainfall runoff over land
•Where does & how much does 

the rainfall accumulate?

HYDROLOGY 

•Study of water flow in a channel
•How high does the water get?

HYDRAULICS



Advances in Technology: 
Meteorology & Hydrology
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May 2021 Rain Event
RATE ACCUMULATION
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Advances in Technology: 
LiDAR
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1999 LiDAR
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2018 LiDAR
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1999 LiDAR
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2018 LiDAR
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Advances in Technology: 
Hydraulics

Forerunner Webinar – City of Central ODA Program



1D Hydraulic Model 2D Hydraulic Model
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Beaver Bayou at Hooper Road Terrain 
Analysis

Man-Made 
Main Channel

Natural Ridge
Historic 
Main Channel

Man-Made Ridge
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Beaver Bayou at Hooper Road Existing Conditions
25-Year Return Interval Peak Flow Beaver Bayou at Hooper Road Existing Conditions

75% of water is flowing 
through the historic 
route but getting 
blocked by under sided 
culverts 

Forerunner Webinar – City of Central ODA Program



Beaver Bayou at Hooper Road Existing Conditions
25-Year Return Interval Peak Flow Beaver Bayou at Hooper Road Proposed Solution

Solution is to allow the 
water across the road 
through the natural path

Forerunner Webinar – City of Central ODA Program



Beaver Bayou at Hooper Road Existing Conditions
25-Year Return Interval Peak Flow

Beaver Bayou at Hooper Road with Bridge
25-Year Return Interval Peak Flow
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Offsite Drainage Assessment
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History of City of Central ODA

April 2021 - Council passes resolution 
requiring ODA for 
• Proposed subdivisions of more than 5 

residential lots and all proposed commercial 
development within a Conveyance Zone 
• Any proposed Planned Unit Development 

and proposed development requiring Site 
Plan approval.

Demonstrate no increase (<0.0 ft) in peak 
water surface elevations in the 10%, 4%, and 
1% AEP Storm Events

Forerunner Webinar – City of Central ODA Program
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History of City of Central ODA

December 2022 - Council passes 
ordinance adopting a fee schedule for 
Offsite Drainage Assessments

Verification Fee
Applies to all sites meeting criteria to 
determine whether an ODA is required

$500

ODA / Modeling
Covers up to 30 acres

$5000

Additional ODA / Modeling
For each acre over 30

$125/acre

Forerunner Webinar – City of Central ODA Program



History of City of Central ODA

As of January 2024, CSRS has performed 8 ODAs
ODA Project Type # of Reviews Passed

1 Commercial 1 Yes

2 Residential 1 Yes

3 Residential 4 Yes

4 Residential 3 Yes

5 Commercial 6 Abandoned

6 Commercial 1 Yes

7 Residential 2 Pending

8 Commercial 1 Yes

Forerunner Webinar – City of Central ODA Program



ODA Process – Information from Applicant

Existing Conditions:
• Survey of drainage features

Proposed Conditions:
• Earthwork Plan

• Drawing/Plans clearly identifying horizontal and vertical extents of:
• Fill area
• Ponds
• Roadways

• Drainage Structure 
• Size, type, length, invert elevation, cover topping elevation and entrance/exit 

geometry

• Culvert placements
• Drainage ways
• Drainage reroutes

Forerunner Webinar – City of Central ODA Program



ODA Process – Staff Procedure

Updated Effective Hydraulic Model
• Update the EHM to include on- and offsite information provided by applicant 

following Phase I ODA
• Run the 10%, 4%, and 1% 24-hour duration AEP storms

Post-Development Hydraulic Model
• Create a Post-Development Hydraulic Model starting with the Updated EHM and 

adding the proposed conditions received from the applicant.
• Run the 10%, 4%, and 1% 24-hour duration AEP storms

Impact Assessment
• Create a map of the difference in maximum water surface elevations between the 

Post-Development and Effective model runs for each storm
• Provide comments regarding the impacts of the development activity 

Forerunner Webinar – City of Central ODA Program



ODA Process – Memorandum
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Example ODA

Forerunner Webinar – City of Central ODA Program
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Living Effective Hydraulic Model

CSRS recently completed the following updates to maintain a living 
model.

Included development since 2019 in the Effective Hydraulic 
Models

Updated Effective Hydraulic Models to the latest version of 
HEC-RAS

Updated Floodplain Conveyance Zones based on updated 
models and use EBR FCZ methodology

Forerunner Webinar – City of Central ODA Program



Recently Publication

Cover Article in the August 2023 edition of 
the Louisiana Section of the American 
Society of Civil Engineers.

Floodplain Conveyance Zones and the Offsite Drainage 
Assessment Program: A Comprehensive Drainage Impact 
Analysis of Proposed Land Development Utilizing High-
Resolution, 2D Hydraulic Models
http://www.lasce.org/documents/journal/2023-08.pdf

Forerunner Webinar – City of Central ODA Program

http://www.lasce.org/documents/journal/2023-08.pdf
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