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The Challenge
ATypically older parts of town

ALongterm chronic or nuisance flooding
ANo affordable solutions available
AHappens fast: gone in an hour or so

A Often only brief public attention

ADamages may be intangible



The Challenge

AGenerally not addressed by NFIP
AFlood risk not mapped
AConsidered local problem only
ANo established recovery process
ALow grant priority
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NDFYy Cf22RAYy3 |
Alntroduced into Congress in 2014 & 2015

ABased on lllinois law passed in 2014

Al 0dzZRé& dz2NbIy Ff22RA
F20dza X 2y daNbly |
Ft22R KFET FNR | NBI &

A Still in assigned committees



NDFYy Cf22RAy3 |

A Inadequacy of federal flood risk information

A Investigate causes:
i global climate change,;
| Increasing urbanization

I undersized, deteriorating stormwater
Infrastructure

A Evaluate funding mechanisms

A Relevance of NFIP & CRS to urban flooding
areas outside traditional floodplains
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Issues in Urban (Zone X) Flooding

GENERAL CONSIDERATIONS



a)

b)

(1) Water Law

No person maylivert or impoundthe natural flow

of surface waters in this state, or permit a diversion
or impounding by him to continuen a manner that
damages the property of anothé&y the overflow of
the water diverted or impounded.

A person whose property is injured by an overflow
of water caused by an unlawful diversion or
Impounding hasemedies at law and in equignd
mayrecover damagesccasioned by the overflow.

T Texas Water Cod&l1.086
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(2) No Adverse Impact

ab2 ! ROSNAS LYLI Ou TFf:
takes place when the actions of one property
ownerare not allowed to adversely affettte
rights of other property owners. The adverse
effects or impacts can be measured in terms of
Increased flood peaks, increased flood stages,
higher flood velocities, increased erosion and
sedimentation, or other impacts the community
O2YAARSNA AYLEZNII Y PE

T ASFPM, 2008



(3) Hydrodynamic Modeling

wNeed to track overland flow as well as pipe
capacity

wToo complex for traditional modeling and
calculations

wNeed fully dynamic flow modeling and
complex software



(3) Hydrodynamic Modeling

wDynamic wave modeling looks at effects of
water rising, peaking and dropping, not just a
steady flow rate

wStorage and routing built into the analysis

wMomentum and continuity expressed as ron
linear differential equations



St.VenantEquations
(1) The continuity equation

va—A+A@+b% =0
ox 0x ot

(2) The dynamic, or momentum, equation

2 N2
GQ_I_O(Q /A)_,_gA(@_SO)—!—gASf = ()

Ot Ox Ox




Software Available

w Innovyze products
¢ InfoWorks® (by Wallingford)
¢ XRSWMM® (by XP Software)
w MIKEFLOOD® by DHI
w HEGRAS 2D
w FLO2D
w Several other products



(4) Understanding Risk

CONSEQUENCES

PROBABILITY
mnwlslnlolNlelols

|1]213/4]5/6/7]8]9]10

Darker
shading =
greater
Impetus
to take
action



(4) Understanding Risk

A Usually pub
A Zone X: not

ning hinders rebul

A Chronic flooding vs. periodic f

A Manage flooding like other ris

A Flood risk management:

I Avoldance:

move out

Ic safety not a major threat

ding
ooding

KS In life

I Coping: minor prevention and repair
I Insurance: limit economic losses



Issues in Urban (Zone X) Flooding
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Typical urban drainage patterns
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Typical urban drainage patterns
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Typlcal urban dralnage patterns




Typical urban drainage patterns




Main Causes of Urban Flooding

A Pre-1960 lower design standards meant storm
drains often severely undersized compared to
current standards

A Street grid often ignored drainage patterns,
leading to midblock sumps

A Houses and buildings constructed over storm
drains in some cases



Typical Older Neighborhood




June 28==2004 Arlington Helghts n Fort Wort




Issues in Urban (Zone X) Flooding

HOW CAN WE SOLVE THIS?



NEW PIPE ON
EXISTING ALIGNMENT



several garages
must be removed
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CAN WE FOLLOW THE STREET G|
TO REDUCE HOME 80ITS?
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Street to be
reconstructed
(\‘ ”\I;’ecr)]plrel ¢ Gas line to be
- € here: relocated /'

Buried telephone Water line to
line to be relocated be relocated

Excavation trench

Sewer line to

be relocated 52 dzo f S

box culvert
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0 HOEEP
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WHAT ABOUT TUNNELING?
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Issues in Urban (Zone X) Flooding

HYDROLOGIC CONSIDERATIOTN
WITH CONVEYANCE



(1) Unit Hydrograph 101

Discharge rises quickly due
to rapid swrface run- off and
reaches its peak just 10 hours
Run-off / discharge after peak rainfall
{cumecs)
Poak discharge
80
' Rising 1 -
Precipitation causes limb 1 Discharge falls at a slower rate due
the discharge in the 1 to base flow increasing. Base fow
river to rise ' a Y ~ isthe normal flow of water in the
. 30 X I river derived from throughflow and
::l::all 1 : g groundwater flow
- “— » Storm
E 50 « 20 Lag timo ! run-off Normal (base)
E I
c 40 1
: 20 RN S ]
- w o
£ » ]\T’ B : N —
0 N e N e S e
1200 MApproach 0000 120 0000
Segment : :
Day :i: Day 2 -

Base flow slowly declines as
throughflow declines



Effects of Urbanization

A Total Volume greater
due to less infiltration

A Time to peak shorter
due to faster flow on

paving and in pipes

A Peak flow rate may
e doubled or tripled

Effects of Development on Runoff

=== Urban: completely sewered
with a large percentage of
impermeable surfaces

Suburban: completely sewered
with about 30% coverage of
impermeable surfaces

=== Rural: natural channels and
basin coverage

Time ——
©The COMET Program



Eastland Creek- Eastern Ikort Worth stormwg%'

Management
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Fort Worth

Storm Drain Flow Paths Storm Water

Management
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Overland Flow Paths Storm Water

Management

A 17,000 Ft
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Hydrognapih Comparisom Storm Water

SUBBASIN 7a 100/R HYDROGRAPH COMPARISON
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Fort Worth og‘
Hyetographs; Storm Water
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Combined Hydrograpin s?é#“r%f@%

Management

SUBBASIN 7b 100 R RESULTING HYDROGRAPH FROM COMBINED
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Hydrograpih Comjpanisam
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Fort Worth

Storm Water

Management
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Hydrognapih Comparisom Storm Water

SUBBASIN 7a 100/R HYDROGRAPH COMPARISON
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(2) Valley Storage
¢CKS YSIFadzaNBE 27
water as it moves downstream.
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(3) Downstream Effects

A State Water Laws

ANo Adverse Impacts policies



F|00dﬂmm H-Wmﬂﬁ}g HYPOTHETICAL COMPARISOIStorm Water

Management

S =

A Difference in 100vear inundatiorof north overbank




Conclusions
AG[ AGAY3I NRB2Y RSUOSYUA:
valley storage (good)

A Upland flooding caused by undersized storm
drains reduces flooding downstream.

A Increased conveyance (larger pipes) likely to
move flooding downstream.



Issues in Urban (Zone X) Flooding

WHAT ABOUT DETENTION?



Mimicking PreDeveloped Hydrology

After urbanization
—— without detention
basins

Controlled outflow

from detention basin
_—or flood-control
reservoir

Stream discharge

Before urbanization

/

Time



Why Detention?

A Flood hazards often
due to undersized
drainage systems

A Pipe and channel
Improvements can
be very expensive




Why Detention?

Conveyance
Improvements
can push flooding
downstream

Legal implications}
for causing h
downstream
Impacts




Why Detention?

A Detention
decreases
flooding impacts
continuously

A Detention is much
cheaper to build
(except for land
COStS)




2002 study:
108 acrefeet
for detention

POSSIBLE
DETENTION
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DETENTION
1156 STORAGE:
906 320 ACRE-FEET

=104 MILLION
GALLONS

Deep Detentiz)n
with Pumps

Exorbitantly
Expensive!!




Historic Detention

A Historically, detention
viewed as fenceoff
drainage facility

A Ends up as eyesores
and wasted land

~ -




Challenges to Detention

A Location! Location!
Location!

A High cost of land

A Undergrounc
detention Is very
expensive

A Difficult to justify if
flooding Is sporadic




Neighborhood Integrity

A Buy-outs leaving empty lots destroy
neighborhood mtegrlty

A Become
an eyesore

A Discourage
Investment

A Encourage
crime







Multi-Use Detention

Detention areas can
be used for aesthetics §
and water quality




Multi-Use Detention
e

Detention areas can be




Multi-Use Detention

Recent CFWWISD partner project:
Eastern Hills Detention Basin




Multi-Use Detention

Recent CFW .,
FWISD
partner
project:
Luella
Merrett
Detention
Basin




Multi-Use Detention

Neighborhood project in construction:
BryceHulenDetention Basin




Transit Oriented Development Detention Concept




Daylighting Streams



