Gum Branch
..~ Rain-On-Grid Modeling &
#-_.| 2D Encroachment Analysis

Challenges and Successes in Developing a
2D FEMA Floodway for Gum Branch

/./ A

SCAHM Conference
March 19, 2024

O

F.LOOD

1)/
i

e\ N



Presenter Notes
Presentation Notes
FEMA has recognized that the technology and practice of the industry is moving towards 2D modeling as the standard method for flood risk identification, with 1D modeling becoming more and more of a rarity.  The effort that they continue to put into developing standards and guidelines for generating 2D model regulatory products (in addition to various statements that have been made) clearly illustrate their move toward embracing the 2D approach.  

Some of the deficiencies that have been identified with 1D modeling of Gum Branch present an opportunity for examining the outcomes that are possible with using a 2D approach for developing 100yr floodplain boundaries and a FEMA floodway for this stream.




Presenter Notes
Presentation Notes
Gum Branch watershed and information related to the effective (1D) flood risk data




Presenter Notes
Presentation Notes
Information related to the 2D model that has been developed for this watershed

Survey shots only appeared to be available at the downstream faces of the structures on Gum Branch.  The survey elevations at these locations generally agreed with the DEM elevations.  Thus, due to the relatively sparse availability of channel survey data (long stretches of stream with no data) and the reasonable agreement with the DEM, channel survey information was not incorporated into the DEM for this analysis.  

Collection of additional survey data would warrant the development of a modeling DEM with more detailed channel geometry.
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Presenter Notes
Presentation Notes
Press play for flow vector animation showing model results at approximate time of peak for various locations along the stream.  Flow vectors show the impacts of buildings that have been incorporated into the DEM, with flow diverted around and between structures.
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Presenter Notes
Presentation Notes
2D Model results show impacts to 8 additional structure that are not captured in the effective (1D) 100yr floodplain.  Additionally, the 2D BFEs generally increase at nearly all locations.
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Presenter Notes
Presentation Notes
Closer view of 2D depth grid vs effective 100yr boundary (shown in green).




Presenter Notes
Presentation Notes
Closer view of 2D depth grid vs effective 100yr boundary (shown in green).
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Presentation Notes
Closer view of 2D depth grid vs effective 100yr boundary (shown in green).



FEIVIA 2D Floodway Guidance

Guidance for Flood Risk
Analysis and Mapping

Floodway Analysis and Mapping
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FEIVIA 2D Floodway Guidance

Vulnerability
Classification
H1 Generally safe for vehicles, people and buildings
H2 Unsafe for small vehicles.
H3 Unsafe for vehicles, children and the elderly.
H& Unsafe for vehicles and people
HS Unsafe for vehicles and people. All building types vulnerable to structural damage. Some less robust
building types vulnerable to failure.
https://knowledge.aidr.org.au/media/3518/adr-guide|ine-7-3.pdf HE Unsafe for vehicles and people. All building types considered vulnerable to Tailure
Table 2 Con ed hazard curves - vulnerability

Hazard Classification limit Limiting still water depth Limiting velocity
:‘:-'m::i (D and V in combination) (D)

Ft2/s Ft Ft/s
H1 Dve0o3  3.23 03 0.98 20 6.56
H2 D'V <06 6.46 05 1.64 20 6.56
H3 DV =06 6.46 12 3.94 20 6.56
H4 owe=10 10.76 20 6.56 20 6.56
H5 Dv=40 43.06 40 13.12 40 13.12

HE D'v=40 43.06



https://knowledge.aidr.org.au/media/3518/adr-guideline-7-3.pdf

FEVIA 2D Flooaway. Guidance.

Evaluation Line
Contoured BFE Line
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FEVIA 2D Flooaway. Guidance.

Evaluation Line
Contoured BFE Line

\ F,-""‘ -
% ’ ".-.'
\m {
\ } \
/ |
5 s |
: . 1 |
; ‘{ J H
14 II
\ | l(’ 1
) ' xﬁ“'w“\ | b
; ﬂ N
| A
4




FEVIA 2D Flooaway. Guidance.

Evaluation Line A
Contoured BFE Line _
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FEIVIA 2D Floodway Guidance Calculate surcharge at each Calculate unit discharge for each
cell, and divide BFE line into segment
segments

-

51 52

- ——-— —— -

Unit Discharge, g (ft*s?)

2.0
ﬁ = .- ﬂl{"‘

-~ 4.0

Calculate unit discharge weighted

’ﬁ Insurable Structure surnharge average [ﬂ'FFﬁ'I for all
segments along BFE line

Evaluate weighted surcharge average and individual cell surcharges against criteria. Adjust

- o . ) Floodplain Boundary
criteria where more restrictive state surcharge requirements exist.

Evaluation Line

1 Ag19s1 + Aszqsz + Aszqsa
1 BFE average is within allowable surcharge range of 0.0 to 1.0 feet. - Encroachment “EFE qe1 + qe2 + q
%1 , ¥ LK
- . . I _— ble structures are within the allow s SUT . . e . . . .
2 All cells LFI“.I'*.r|d|.I.JIIIﬁIII.I.IT-J..'H. structures are within the allowable surcharge v Surcharge, A (ft.) (—0.13(2.0) + (0.3)(3.0) + (0.6)(4.0)
range of 0.0 te 1.0 feet. Ane ! :
; 0.1 arE 2.0+ 3.0+ 40
3 All cells considered in the BFE average are within the allowable surcharge .
range + 0.5 feet (-0.5 to 1.5 feet) w 0.3
4 All cells mot considered in the BFE average are within the allowable surcharge - 0.6
range + 0.5 feet (0.5 to 1,5 feet) - ’

FLOOD



Presenter Notes
Presentation Notes
2D floodway validation criteria at the evaluation lines are as follows:

Average surcharge is within the allowable surcharge range (0.0’ to 0.5’ in Mecklenburg County)
Cells that overlap insurable structures must be within the allowable surcharge range
All cells included in the BFE average are within the allowable surcharge range +/- 0.5’ (-0.5’ to +1.0’)
All cells not included in the BFE average are within the allowable surcharge range +/- 0.5’


FIS Report Technical Reference |

FEIVIA 2D Floo fJ’L‘L’U“/ Guidance. Example of Floodway Data Table with evaluation line references:
" 1% ANMUAL CHANCE FLOOD WATER SURFACE
LOCATION FLOODWAY ELEVATION? (FEET NAVD88)
SECTION MEAN
CROSS ‘ WIDTH WITHOUT WITH
2 DISTAMNCE? AREA VELOCITY REGULATORY INCREASE

SECTION (FEET) (SQ. FEET) (FEET/ SEC) FLOODWAY FLOODWAY
A 82,440 1,395 23,879 49 222 222 23.2 1.0
B 84,620 2,208 42,275 2.7 228 228 238 1.0
c 86,800 2,500 45,371 2.6 231 231 24.1 1.0
D 89,600 3,921 72,926 16 23.3 23.3 243 1.0
E 121,600 5,548 88,146 1.3 24.0 24.0 25.0 1.0
F 123,550 6,965 129,249 0.9 24.0 24.0 25.0 1.0
G 126,250 7,598 138,886 0.8 240 24.0 25.0 1.0
H 128,400 6,440 125,613 0.9 24.1 241 251 1.0
| 130,300 7,170 133,927 0.8 24.1 241 251 1.0
J 132,250 6,701 128,508 0.9 24.1 241 25.1 1.0
K 133,050 7,198 131,137 0.8 24.1 241 25.1 1.0
L 135,700 6,116 113,706 1.0 241 241 251 1.0

"alues reported are based on averages calculated across evaluation lines. Refer to model result grids for modeled variability in elevation and surcharge across the
floodway.

Floodway computed by 2-D or hybrid 1-D 2-D model at this location

Feet above mouth

FEDERAL EMERGENCY MANAGEMENT AGENCY

FLOOD COUNTY, STATE FLOODWAY DATA
AND INCORPORATED AREAS FLOODING SOURCE: INUNDATION RIVER

£2 371gvl

Guidelines and Standards for
Flood Risk Analysis and Mapping Page 36 FIS Report Technical Reference



Presenter Notes
Presentation Notes
FWDT development guidance when FW is computed with 2D analysis


FIS Report Technical Reference |

FEIVIA 2D Floo fJ’L‘L’U“/ Guidance. Example of Floodway Data Table with evaluation line references:
" 1% ANMUAL CHANCE FLOOD WATER SURFACE
LOCATION FLOODWAY ELEVATION? (FEET NAVD88)
SECTION MEAN
CROSS ‘ WIDTH WITHOUT WITH
2 DISTAMNCE? AREA VELOCITY REGULATORY INCREASE

SECTION (FEET) (SQ. FEET) (FEET/ SEC) FLOODWAY FLOODWAY
A 82,440 1,395 23,879 49 222 222 23.2 1.0
B 84,620 2,208 42,275 2.7 228 228 238 1.0
c 86,800 2,500 45,371 2.6 231 231 24.1 1.0
D 89,600 3,921 72,926 16 23.3 23.3 243 1.0
E 121,600 5,548 88,146 1.3 24.0 24.0 25.0 1.0
F 123,550 6,965 129,249 0.9 24.0 24.0 25.0 1.0
G 126,250 7,598 138,886 0.8 240 24.0 25.0 1.0
H 128,400 6,440 125,613 0.9 24.1 241 251 1.0
| 130,300 7,170 133,927 0.8 24.1 241 251 1.0
J 132,250 6,701 128,508 0.9 24.1 241 25.1 1.0
K 133,050 7,198 131,137 0.8 24.1 241 25.1 1.0
L 135,700 6,116 113,706 1.0 241 241 251 1.0

"alues reported are based on averages calculated across evaluation lines. Refer to model result grids for modeled variability in elevation and surcharge across the
floodway.

Floodway computed by 2-D or hybrid 1-D 2-D model at this location

Feet above mouth

FEDERAL EMERGENCY MANAGEMENT AGENCY

FLOOD COUNTY, STATE FLOODWAY DATA
AND INCORPORATED AREAS FLOODING SOURCE: INUNDATION RIVER

£2 371gvl

Guidelines and Standards for
Flood Risk Analysis and Mapping Page 36 FIS Report Technical Reference



Presenter Notes
Presentation Notes
FWDT development guidance when FW is computed with 2D analysis



Development of the Gum Branch 2D Encroachment

Analysis

Table 2

Hazard Classification limit Limiting still water depth Limiting velocity
Vulnerability (D and V in combination) (D)

a tion mfs Ft?/s Ft mfs  Ft/s

H1 D'v<03 3.23 03 098 20 6.56

H2 D'vz06 6.46 05 1.64 a9 656 1 . <= 1.0000

H3 D'V<0E 6.46 12 394 20  6.56 I 1.0000 - 2.0000

Ha D'Wz10 10.76 20  6.56 30 6.56 2.0000 - 3.0000
3.0000 - 4.0000

H5 D'V<40 43.06 40 13.12 ag  13.12

4.0000 - 6.0000
> 6.0000



Presenter Notes
Presentation Notes
General 2D FW development considerations.  

An additional consideration that may warrant further exploration is to examine the impact of the limiting depth and velocity thresholds on the 2D FW.


=» Criteria #2 Violated

BFE average is within allowable surcharge range 0.0 to 0.5 feet.

All cells overlapping insurable structures are within the allowable surcharge
range of 0.0 to 0.5 feet.

All cells considered in the BFE average are within the allowable surcharge
range +/- 0.5 feet (-0.5 to 1.0 foot).

All cells not considered in the BFE average are within the allowable surcharge
range +/- 0.5 feet (-0.5 to 1.0 foot).



Presenter Notes
Presentation Notes
2D FW development iteration results



= <0.00

0-030
4 0.30 - 0.54
0.54 - 1.00

=1.00

=» Criteria #1 Violated

=>» Criteria #2 Violated /‘“

[ 4
=>» Criteria #3 Violated

BFE average is within allowable surcharge range 0.0 to 0.5 feet.

All cells overlapping insurable structures are within the allowable surcharge

range of 0.0 to 0.5 feet. X
3 All cells considered in the BFE average are within the allowable surcharge

range +/- 0.5 feet (-0.5 to 1.0 foot).
4 All cells net considered in the BFE average are within the allowable surcharge

range +/- 0.5 feet (-0.5 to 1.0 foot). x



Presenter Notes
Presentation Notes
2D FW development iteration results



Y . i+ <0.00
3 | #. 0-0.30
0.30 - 0.54
4 0.54 - 1.00
i . | * >1.00

i

7

=» Criteria #1 Violated

=» Criteria #2 Violated

=» Criteria #3&4 Violated

BFE average is within allowable surcharge range 0.0 to 0.5 feet.
2 All cells overlapping insurable structures are within the allowable surcharge
range of 0.0 to 0.5 feet.
3 All cells considered in the BFE average are within the allowable surcharge
range +/- 0.5 feet (-0.5 to 1.0 foot).
4 All cells net considered in the BFE average are within the allowable surcharge y
range +/- 0.5 feet (-0.5 to 1.0 foot). ’ -
!



Presenter Notes
Presentation Notes
Iteration 3 floodway parameters:

DxV = 6 ft2/s to vicinity of sta 14127 
DxV = 4 ft2/s from sta 14127 to Brookshire
DxV = 6 ft2/s from Brookshire to vicinity of sta 10650
DxV = 2 ft2/s from vicinity of sta 14127 to Coulwood
DxV = 1 ft2/s from Coulwood to Gum Branch Rd
DxV = 2  ft2/s from Gum Branch Rd to DS outlet




Lo « <0.00
0- 030
' 0.30 - 0.54
! 0.54 - 1.00
= =100

BFE average is within allowable surcharge range 0.0 to 0.5 feet.

2 All cells overlapping insurable structures are within the allowable surcharge

range of 0.0 to 0.5 feet. "
3 All cells considered in the BFE average are within the allowable surcharge 3.

range +/- 0.5 feet (-0.5 to 1.0 foot). o J o
4 All cells net considered in the BFE average are within the allowable surcharge A |

range +/- 0.5 feet (-0.5 to 1.0 foot). i



Presenter Notes
Presentation Notes
2D FW development iteration results
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Presentation Notes
2D FW development iteration results



<(.00
0-030
0.30 - 0.54
0.54 - 1.00

=1.00



Presenter Notes
Presentation Notes
2D FW development iteration results
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Questions?

E: jeurrie@floodfocus.com

FloodFocus Engineering
P: 704.286.6446
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