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Hydrology Model Enhancements

InNFRM Watershed Hydrology Assessments (WHA) are being enhanced.

InNFRM WHA for Trinity Basin:

« FEMA sponsored study

 Completed 2021

« Expert team of engineers and scientists
across multiple federal agencies

« Significant stakeholder engagement and
input

« Extensive model calibration

« Multiple hydrologic methods

» Consistent and defendable results from
the headwaters to the gulf Interagency Flood Risk Management (InFRM)

« Recommended as the basis for future e she HoR K ses et or e UMIG BIve el
flood risk studies.

* Results have been used to update FEMA
FIS Maps (eg, East Fork Trinity River) July 2021

* Models available to public at no charge.
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Hydrology Model Enhancements

Example showing WHA detail
Ste ps : - Sink "OUTLET" Results for Run "MC_100yr_2016
* Additional Model Detalil soap ] Calibrated to WHA at
L. d outlet but alsq !ncludes
« 2016 Conditions 500001 Iresullts at additional
Lo ocations in watershed
 Initial Parameters L
« Calibration to WHA Results §
« 2020 and 2070 Conditions...including valley
Storage |OSS gl;'DD 12:00 DD‘:l;D 1£DD 00:
« Simulate Frequency Events
* Informs Optimization Analysis
« HMS Results also used in RAS and SWAT s |, eoowr | e
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om _____ SURCHARGEL 9 )
T T S W
- Allowed Allowed |
Development Development

4 o _ _ _
L4 integrating Transportation 3
‘ N & Stormwater Infrastructure




Hydrology Model Enhancements

Why future land use and future valley Nebr 2070
Storage? 90,000 Year 2070 (Va"ey
. Peak flow increases 80,000 Storage Preserved)
- Peak water surface elevation increases M Year 2020
. 60,000
* Deeper and more frequent roadway overtopping g
. 50,000
» Shorter flood response times g .
30,000
20,000
Valley Storage...No encroachment e I o N N N e
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us-377
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Hydrology Model Enhancements

Example showing WHA detail Example showing additional TSI detail

Additional Model Detail and Calibration:

More subbasins with new initial parameters
consistent with WHA parameters
« TSI model calibrated to WHA by adjusting initial
parameter estimates
 Lagtimes
» Peaking Coefficient

* Routing sub reaches and storage-discharge
I,

. _ | Hydrologic and Hydraulic \f\’jj
T = GL- L J8%)™ Guidelines for Dams in Texas g

Dam Safety Program
Texas Commission on Environmental Quality

1 subbasin, 54 square miles

White
Settlement

Lag Time Computations WHA
5 . . = : ' Sink "OUTLET" Results for Run "MGC_500yr_2016
; & IOFRMWHA Mode (Single Subbasin LagTime Subbasin Snyder Method | Lag Time | Peaking Coefficient 100,000
. &  MNew Model (Multiple Subbasins) Lag Times (HR) 90,000+ WHA
e = = Proposed LagTime Equation ,Cy=1.31 WHA Iag tlme - Marys_Ck_S010 |Standard 1.5 0.76 80,000 /
£ P 70,000 TSI
w2 -
E. B il 60,000-
Eos - = TSI @ 50,000
-4 Z 40,000
2 =1 Subbasin Snyder Method | Lag Time | Peaking Coefficient = g
- | . !
) — TSl lag times (smaller subbasins) (HR) 20000
2 !
- " 5 $ 5 5 [Marys_Creek_S001 Standard 0.632 0.76 10,000
J{L¥Lca) f{s05yea Marys_Creek_S002 Standard 0.607 0.76 0 . L -
Marys_Creek_S003  |Standard 0.569 0.76 1ELE 12.00 0000 1200 -
= = 01Jan1900 02Jan1900

S ’ integrating Transportation 5
‘ 5 & Stormwater Infrastructure



Hydrology Model Enhancements

Future (2070) Conditions:
« Higher impervious percentages
» Shorter lag times
* Reduced storage volumes in routing reaches

Subbasin Initial Loss | Constant Rate | Impervious
2020 (In) (IN/HR) (%)
Little _MarysCk_S001 0.80 0,09 1
Little_MarysCk_S002 0.86 0.09 4
Subbasin Initial Loss | Constant Rate | Impervious
2070 (IM) (IN/HR) (%)
Little_MarysCk_5001 0.86 0.09 41
Little_MarysCk_S002 0.86 0.09 38
Subbasin Snyder Method | Lag Time | Peaking Coefficient
2020 (HR)
Little_MarysCk_S001 |Standard 0.428 0.76
Little_MarysCk_S002 |Standard 0.495 0.76
Subbasin Snyder Method | Lag Time | Peaking Coefficient
2070 (HR)
Little_MarysCk_S001 |Standard 0.310 0.76
Little_MarysCk_S002 |Standard 0.367 0.76
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Valley Storage (2020 vs 2070)

Less valley storage under
future conditions due to
floodplain development
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Hydraulic Model Enhancements

» Base Level Engineering Hydraulic
Modeling available for Texas
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https://webapps.usgs.gov/infrm/estbfe/
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TSI Pllot Areas with BLE (as of AUG 2024)
D Eagle Mountain Pilot Area

D Mary's Creek Pilot Area N
idg i 0o 5 10 20

D Bridgeport Pilot Area Miles

] Pecan Creek Pilot Area

Denton: BLE AVAILABLE ON VIEWER (1D STUDY)
777 EIm Fork Trinity: BLE AVAILABLE ON VIEWER (1D STUDY)
Lower West Fork Trinity: BLE COMPLETE & ON VIEWER SOON (2D STUDY)

Upper West Fork Trinity: BLE AVAILABLE ON VIEWER (1D STUDY)
BLE Viewer Link: https://webapps.usgs.gov/infrm/estBFE/



https://webapps.usgs.gov/infrm/estbfe/

Hydraulic Model Enhancements

FEMA Base Level Engineering (BLE) models are being enhanced.
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Hydraulic Model Enhancements (1D)

* BLE — Does not include railroad/roadway crossings
* TSI - Includes railroad/roadway crossings
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Hydraulic Model Enhancements (1D)

* BLE — Does not include railroad/roadway crossings
* TSI - Includes railroad/roadway crossings
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Hydraulic Model Enhancements (2D)

 Culvert through em

bankment lowered upstream water surface




Hydraulic Model Enhancements (2D)

. Culvert through embankment Iowered upstream water surface
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Hydraulic Model Enhancements (2D)

* Manning’s roughness refined for channe

Final

W RAS Mapper
File Project Tools Help
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