LEVERAGING LARGE SCALE WATERSHED MODELS FOR USE IN SMALLER SCALE PROJECT
LEVEL ANALYSIS

State of the Coast 2025

By: Justin West PE., CFM, Afag Ahmad Durrani E.I., CFM, MSc, Tanveer Ahmed MSc
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What'’s the Big Deal?

INTERNATIONAL

Imagine after months of hard work and commitment on a project it was
never used again.

* Many projects fail to deliver their intended outcome.
* Time
* Money

* Project features are rarely or never used again.
* Too complex for another professional.
* Doesn’t meet the exact needs of future projects.
* Professionals have not heard of the feature.

* Millions of dollars have been spent on largescale watershed modeling by national and state
governments.

* Mississippi River Model
* Coastal Slam Model
* Louisiana Watershed Initiatives HUCS8 sized models

* Using These Models Can Save Valuable Time and Money.
We Make a Difference a
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What’s The Difference?
Pro’s and Con’s Of a Large
Model vs. a Small Model
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Michael Baker
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Magnitude Matters?

General Benefit
Cost Analysis

Planning Bridge Design

Largescale

Channel
Improvements

Regi
D)
Re

Localized Culvert Analysis

Retention and

Detention

Pro

Depth Rasters
Flow Paths
Boundary Data

Small Scale
Channel
Improvements

Land Use
Analysis

Large Model

Project Sized Model

Flood Mapping

Regulation

I Model Results/Outputs

Yo

vWatershed Sized Model

Forecasting
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Example Projects

. Backgrounds and Goals

Michael Baker

INTERNATIONAL

St. Tammany Comprehensive
Drainage Plan

e Hydraulic Models Spanning
the whole Parish

e Ease of use for future
Professionals

e Multi Use Models

e Run Times are Manageable

e Models can be used to
establish the Community
Improvement Plan

We Make a Difference

Little Bogue Falaya Detention

e Small Scale Local Project

e Multiple alternatives were
requested

e Benefit Cost Analysis based
off alternative results

e Design Based Model

* Questions
* What Type of Model?
* How Large?
e Data Gap?
 What is the product?



Example Project Boundaries
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Multiple HUC12 Watershed
Models

HUCS8 Tchefuncte Model

Project Level Model
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Challenges and Tips

We Make a Difference



Boundaries
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Accounts For All

Accurate Input

Locations

Accounts for
Spatial Variability



Statistical Analysis Based on the August 2016 Event
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Plan: August 2016 Little Bogue Falaya  Conn: LEF@HWY1082Conn: LBF@HWY1082 - i . L -
Table 2-2. Calibration Statistics for August 2016 Storm

Structure Location RMSE Head Water | RMSE Tail Water
1 BF@BenKing 0.00 0.00
2 BF@FairHaven 0.0012 0.00
3 BF@HWY40(1) 0.005 0.00
4 BF@Woodland 0.018 0.0061
5 LBF@HWY1081 0.089 0.014
g & 6 LBF@HWY1082 0.026 0.024
i < 7 LBF@Johnsen 0.051 0.05
\% . = 8 LBF@SmithRd 0.053 0.049
9 LBFT@LA21 0.006 0.001

| . B
/
)

08Aug2016 2400 1040g2016 2400 12Aug2016 2400 14Aug2016 2400 16Aug2016 2400 18A1g2016 2400
Time and Date
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Size Difference
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Mesh State = Complete

Mumber of Cells = 436758
Average Face Length =173
Average Cell Size = 31,745
Maximum Cell Size = 4 512,142

Minimum Cell Size = 820

Mesh Status = Success: Existing mesh
read from hdf file in 0.604 seconds.

Mesh State = Complete

Number of Cells = 121063
Average Face Length = 173
Average Cell Size = 30,049
Maximum Cell Size = 1,562,708
Minimum Cell Size = 998

Mesh Status = Success: Existing mesh
read from hdf file in 0.369 seconds.

Mesh State = Complete

Number of Cells = 27931
Average Face Length = 196
Average Cell Size = 38,250
Maximum Cell S5ize = 264,538
Minimum Cell S5ize =115

Mesh Status = Success: Existing mesh read from hdf file in
0.062 seconds.

We Make a Difference

Mesh State = Complete

Mumber of Cells = 51725
Average Face Length = 235
Average Cell Size = 55,454
Maximum Cell Size = 1,444,013
Minimum Cel Size = 820

Mesh Status = Success: Existing mesh
read from hdf file in 0.095 seconds.

12

Existing
Bayou
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121000
101000
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Bogue Falaya
Bayou
Chinchuba 29337

159185
55871
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Abita River




How Do Run Times Change?
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Computation Task Time(hh:mm;ss) |—me{hh:mm:ss) Time(hh:mm:ss)
ICompleting Geometry, Flow and Plan 29:38 23130 24:40
Frepro ing Geometry 3 1 59:42
nstea omputations 5 21:37 a81:54:42 48:06:39
o 3“6 57:51:21 a82:18:29 49:31:03
— ©
Abita River
Bayou Liberty
Bayou
Chinchuba
Tchfuncta
Ponchitolawa IComputation Task Time{hh:mm:ss) | Time({hh:mm:ss) [ime{hh:mm:ss)
Completing Geometry, Flow and Plan 231 2 2
Preprocessing Geometry 1 <1 <1
31:42 14:11 30:33
34:17 14:14 30:35
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Making Changes for Proposed Models

Existing

Proposed
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How Can we Use the Results
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View By. | Damage Category

Economic  Structure Agriculture Life Loss Summary

Urban Damage Summary
by Damage Category

for alternative 100 Year EX NSI Cars Included
for event 100 Year EX
for time window 100 Year EX

Damage ...

Struct
Damage
($1000)

Content
Damage
($1000)

Car
Damage
($1000)

Other
Damage
($1000)

Total
($1000)

507.70

818.24

80.95

0.00

1,406.88

140.63

1,042.10

24.03

0.00

1,206.76

2,549.80

886.45

682.79

0.00

4,119.04

3,198.13

2746.78

78777

0.00

6,732.68

[l NSl Structures Car Data Included

View By: | Damage Category

Economic Structure  Agriculture  Life Loss Summary

Urban Damage Summary
by Damage Category

for alternative 100 Year EX NSI Cars Included
for event 100 Year EX
for time window 100 Year EX

Damage.. |  Struct Content car Otner
Damage Damage Damage Damage Total
(51000) | ($1000) | ($1000) | ($1000) | (51000)
com 507.70 818.24 80.95| 0.00  1406.88
PUB 14063 104210 2403 0.00, 120676
RES 2,549.80 88645 68279 0.00  4,119.04]
Total 319813 274678 78777 0.00 673268

Print...

Save ToFile
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Conclusion: Easy as 1,2,3

e You have an
1 established
starting point.

e You have an
2 already calibrated
model to refer to.

¢ |t saves time

3 and It saves

money!
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Thank You To:

St. Tammany Parish Government
La DOTD
Michael Baker
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