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OVERVIEW

What? USACE collaboratively leveraged & enhanced available hazard information to help the City of Mineral Wells better 
understand their flood risk through a Community Flood Assessment (CFA)
Why? Aligns with USACE mission and vision of collaborative engineering solutions

Outcome: 
– Innovative resources, data, and support to enable community awareness and resiliency against flooding
– Enables taking action and setting policy
– Encourages continued collaboration and reduces overall uncertainty in flood risk management

USACE MISSION: Deliver vital engineering 
solutions, in collaboration with our partners, to 
secure our Nation, energize our economy, 
and reduce disaster risk

USACE VISION: Engineering solutions for our 
Nation’s toughest challenges

3MINERAL WELLS CFA 
SCOPED TASKS

Scoped Tasks
– Coordination, including communication with the City of 

Mineral Wells throughout the duration of the study.
– Obtain existing data.
– Complete Hydrologic, Hydraulic, and Storm Shifting 

analysis and modeling to better understand the source 
and extent (inundation mapping) of flooding.

– Consider modeling alternatives that can help alleviate 
flooding and provide planning-level analysis of these 
alternatives.

– Generate a Community Flood Assessment report of 
findings and factsheet to share with the City of Mineral 
Wells.
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HYDRAULICS: BASE LEVEL 
ENGINEERING (BLE) 

What? 
Watershed-wide engineering modeling method that 
leverages high resolution ground elevation, automated 
model building techniques, and manual model review 
to prepare broad and accurate flood risk information.

Why? 
Centralized and available flood hazard analysis to 
support floodplain management activities and 
development review, while increasing risk awareness 
for individuals.

Outcome:
• Quickly determine the flood risk for various events 

throughout multiple watersheds at various 
recurrence intervals (i.e., 10yr, 100yr, 500yr).

• Allows Federal, State, and local governments, as well 
as individuals, to access and use flood risk 
information.

https://webapps.usgs.gov/infrm/estBFE/ 
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BLE MODEL OVERVIEW

Set cell size 40,000 sq. ft (200 ft x 
200 ft)
Refinement regions set cell size to 2,500 sq. 
ft. (50 ft x 50 ft)
USACE reduced model average cell size 
4,902 sq. ft.
Full BLE model average cell size 22,199 sq. 
ft.
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THE PROBLEM

• Steep elevation change 
leading to highly 
populated flat areas

• Out of date master 
drainage plan

https://webapps.usgs.gov/infrm/estBFE/
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HYDROLOGY

This BLE model came with hydrology using the 
NRCS method which could be used if using the 
entire model.
We downsized the BLE model, so we had to do 
new hydrology but to save time we used the 
Watershed Hydrology Assessment (WHA) HMS 
model and downsized it.
Everything had to be recalculated but needed 
data and raster sets were already gathered.
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BRIDGES AND 
CULVERTS

Bridges and culverts not in the focus area had cells 
positioned to not stop flow.
Bridges in the focus area channel terrain where edited 
but more detail to come.
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DEFINING THE PROBLEM
Current Situation Based On Geometry

• NW 9th Street Profile
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DEFINING THE PROBLEM

Model Construction
– Obtain draft version of the BLE (Base Level 

Engineering) 2D model by FEMA. 
– Compare it to the Gauge 

Engineering(Consultant Firm hired by City) 
and FEMA effective model.

– USACE downsized  the BLE terrain since it 
caused running too long. Breaklines and cells 
were added and modified as well

– Add detail to the model
– USACE reviewed the HEC-RAS 

1EngineeringD/2D model developed by 
Gauge

– W hen using Lidar-based terrain, bridges 
appear as solid blocks because the imagery 
only sees the top. To fix this, we removed 
bridges in channels that were covered by 
terrain, allowing for proper water flow 
simulation

– The NLCD 2019 Land use raster used

Middle Brazos-Palo Pinto Terrain by FEMA                     Mineral Wells Downsized terrain by USACE 
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MITIGATION STRATEGIES
Model Construction

– First model scenario: Initial models have two 
alternatives to m itigate floods

– Option A: Proposed detention pond at Warehouse
– Option B: 30’ bottom width channel 3:1 

• Detention Pond at Warehouse

                   (Option A)

• First Approach  
• Initial Alternative Option A                                               Option B
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MITIGATION STRATEGIES
Model Construction

• Potential Detention Ponds Location
  (10-YR velocities in Existing 
Condition)
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MITIGATION STRATEGIES
Model Construction
– USACE proposed six detention ponds to m itigate the flood issues
– Analyze the maximum inflow and estimate proposed detention volume
– Modified and exported 1D XS Geometry from Gauge Engineering to create detention ponds as terrains
– Created a new proposed terrain layer
– Optim ized detention ponds sizes and outlet pipes and ensured the proposed condition m itigated flooding 

• Existing VS Proposed Geometry at Warehouse
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MITIGATION STRATEGIES
Model Results

• Existing Inundation Map VS Proposed Inundation Map(10-YR Event) at 
Warehouse
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Mitigation Strategies
Model Results

• Existing Inundation Map VS Proposed Inundation Map(10-YR Event)
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Model Results

• Proposed Inundation Map(100-YR Event)

17MITIGATION STRATEGIES

Model Results

• Existing Inundation Map VS Proposed Inundation Map(10-YR Event)
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STORM SHIFTING

• 1978 August storm producing 31 inches of precipitation 
in 24 hours was shifted 90 miles east

• 1981 October storm producing 18 inches of precipitation 
in 24 hours was shifted 83 miles east

• 1990 April-May storm producing 17 inches of 
precipitation was shifted 52 miles northeast

• 2000 June storm producing 9-10 inches of precipitation 
in 24 hours was shifted 36 miles north-west (this storm 
most closely represents a 100-year storm compared to 
NOAA Atlas 14’s estimate)

 



19RELATABLE SCENARIOS: 
REGIONAL STORM SHIFTING

What? 
– Storm shifting sim ilates the impact of actual regional storms that 

have occurred
– Makes science of meteorology more relatable
Why? Questionable historic records and lack of safety factors
– A watershed may have experienced a disproportionate number 

of small or large historic rainfall events
– No factor of safety in Flood Risk Management
Outcome:
– Storm shifting provides informative, relatable, non-regulatory 

data to help communities better understand and m itigate their 
flood risk

– Valuable non-regulatory planning and design guidance for more 
resilient communities

– Can be used in EM Action/Hazard M itigation Plans

´ Dallas County, TX 
´ Objective: Assist with community desire for data-driven information to 

inform implementing higher standards in local floodplain management 
and emergency preparedness/response

´ Provides informative, relatable, and non-regulatory information to enable 
action ($100,000 USACE & $35,000 partner contributions)

´ Outcome: Collaborative & compelling results for several storms/scenarios. 
https://www.nctcog.org/envir/watershed-management/storm-shifting 

´ Mary’s Creek, DFW, TX
´ Objective: Address uncertainty associated with determination of flood 

potential
´ Shifted 100-year± storm from June 2000 ~15 miles
´ Outcome: Flood potential is greater than previously understood

Mary’s Creek

Storm  above 
Benbrook Lake

FEMA 100-yr floodplain 
in purple

Potential Hazard Areas in blue 
based on shifted 100-yr storm
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MINERAL WELLS CFA RESULTS

Results
– Final products include a factsheet, report, and 

floodplain and engineering data for various recurrence 
intervals (i.e., 5-yr, 10-yr, 100-yr, etc.), and storm shifted 
events (w ith and without alternatives)
• R efin ed  H yd ro lo g y

• U p d ated  H yd rau lics
• A ltern atives  A n alys is
• S to rm  S h iftin g

– Shifted 4 storms
» 2000: 9 inch in 24 hours
» 1990: 17 inches in 24 hours
» 1981: 18 Inches in 24 hours
» 1978: 31 inches in 24 hours

• F in a l D o cu m en tatio n
• N ext S tep s
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KEY TAKEAWAYS 

Leverages readily available data as starting point
– Lidar, 1D/2D BLE, WHA, Texas Storm Study catalog
– Minimizes H&H model revisions needed
Illustrates flood risks from more than just hypothetical storms
– Most communities have had substantial storms within 50 miles
Provided better informed data for planning, policy revisions, and emergency 
management
Can be performed under multiple study authorities for reduced community cost
– Planning Assistance to States (PAS) – 50/50
– Silver Jackets – funding varies
– Section 205 of Continuing Authority Program (CAP) – 1st $100k fed then 65/35

* 100% Fed under certain circumstances

https://www.nctcog.org/envir/watershed-management/storm-shifting


22

QUESTIONS?

Bret W. Higginbotham, P.E., CFM
Chief, Water Resource Branch

(817) 886-1542 TEL
(817) 897-3251 CEL

Bret.W.Higginbotham@usace.army.mil

U.S. Army Corps of Engineers
Fort Worth District (SWF)
819 Taylor Street
Fort Worth, TX 76102

For question about this project email: 
Matthew.g.whelan@usace.army.mil
Seongwon.Hong@usace.army.mil 


