





Smokes Cree

Project Objec ”’stream channel
improvemel yses used as
the basis fo 9s for Smokes
Creek wit {- N
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Project Location

= City of Lackawanna is located in | % B £ ,
Erie County, New York o 4 T,
= Part of the Buffalo-Niagara LS
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Noted Deficiencies in SFHE Model

| Cross Sections
longer than
required




ficiencies in SFHE Model

oodplain




Noted DEfICI.
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Hydraulic Modellng Approach

1D Modeling

Pros:

1D/2D Modeling
4 ~ Pros:

* Existing model to be"'u' *Leverages the benefits of
leveraged, reducing n b both 1D and 2D only

for rework F ~ methods

X .
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* Computationally si npl - Cons:

« Defined Floodway a ~ j:;ComputatlonaIIy expensive

procedures _*Potential Floodway
g ~ Implications
Cons: s E B
»Complex floodplain

potentially not resol\/:f- )
by 1D methods .

e

°FE MVIA flo cedures
poorly de med or 2D
models
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Base Flood Model

- Characteristics
‘Ctions roughly every 100-ft

o

ures” utilized to facilitate flow
model elements to 2D model
elements

b+
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i

ize of roughly 40-ft x 40-ft

v

nent in 2D grid to capture
ges in elevation (e.g. roads,
g drainage ditches)
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nges Encountered
mplementing Hydrology

e

T (RN N e 7% R "sa steady-state model with
o flow changes locations

ristic of 2-D models are that
and hydrodynamically route
M upstream to downstream

v.o'j"ect was to have modeled
match effective discharges at all

I defined locations




\ttempted Solution
mplementing Hydrology

5 hydrographs utilizing
aracteristics from StreamStats
':"s a simple HEC-HMS model

i
ff;;_
D/2D model routing losses
icant that could not match
discharge at confluence

N
|
L

_'élibration could yield effective
‘ discharge




~ Final Solution
plementing Hydrology

O

".,hydrographs were instead
ized (essentially steady state)

.
b

f routing loss, discharges at
fluence exceeded effective

"menting negative lateral
nto cross sections immediately
upstream of confluence




Challenges Enc

Hydraulic Impact
Floodplain is high|yl;‘
houses and other buil
streams g

e 2

Buildings are not refle
layers or in bare earth.
LiDAR

Blocked obstructions ut
were not available for 2
model development
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Solution i
Hydraulic Impact Q

It was assumed that wa
flow through buﬂdmgs (

Building footprints
orthoimagery k!

Using ArcGIS tools, ele_""‘
DEM at building locations
physical block/obstruction:



1D / 2D model with significantit—_i; s and narrow cross sections lead

When stable solution was yielded_ ol vdssing profiles were often a

result

Challenges Encountered
Achieving a Stable Model



ill’ the model

Model was extremely sensitive tc f

3 ineffective area placement,
requiring significant iterations to resolve '

Solution
Achieving a Stable Model






2

g







Challenges Encountered
Floodway Development

FEMA's definition:

A "Regulatory Floodway" means the channel of a river
or other watercourse and the adjacent land areas that
must be reserved in order to discharge the base flood
without cumulatively increasing the water surface
elevation more than a designated height.

Elevation (ft)

7 L ~In practice, this refers to a strip of land adjacent to a
" {5en Encronchmen [ stream which conveys the majority of flow from
upstream to downstream

300 400 500

Station (ft)

, 1D ASSUMPTION!!!
ggtigc)e: HEC-RAS 5.0 Reference Manual, Figure 9-1 (Brunner,
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* More complicatedto &
compute floodway
in 2-D area
* Does not account f
balancing betw.["
» Does not accoun
diverting away fr
channel 0

Floodway Development Cont.



In the state of New York, the roodw H,must not result in water surface elevations in

.ao‘

excess of 1-ft above the base '_a od elevatio
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JSG in water surface elevations in

Constraining flow to.l
excess of 3-ft

Anywhere a floodwa\é.:

: ':'.{'Ioodway data table must be
defined and generatec .

B b
B i
| -

A profile baseline w ascribing overland flow along
~ roads and past buildings

Y' ! TN
\'

Any development ir nstrate to FEMA that there
will be no adverse i | f'i-,,}

How do you tell me owners nowhere close
to the stream that t truction in their properties
R |s escaping the channel?

-| .
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Challenges Encountered
Floodway Development
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* Problem was raised to FE VIA Re;
representatives through Re
Service Center e

e

. o fe .';:i:

* Significant amount
required to demon:
solution was availa

e
=

* FEMA agreed to ac
constrained to the ¢
rationale that flow
would continue to
overland flow paths

Solution -
Floodway Development



The hydraulic f;’:" | y detailed and robust
representation of ckawanna NY
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It is unlikely that

able to achieve the same
level of accuracy L

.."I i
‘el
1' ’.

Development of -ant time and effort, and
is not easily mo_

i G

Strongly recommend th t _ ’b‘f‘pursuing 2D models for
floodplain mapping be sé 0 J‘ not recommend pursuing
2D models if not reqmred TR g
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301-575-3176


mailto:Brett.Laplante@Stantec.com

