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In the 4 year period from
2014 to 2017, more
people have died in Texas
from flooding than all
other weather hazards
combined.

Data from NWS National Hazard Statistics
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TEXAS FLOOD FATALITIES BY SHELTER FROM
2014-2016
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Half of the flood fatalities
in Texasoccurredwhile
people were in their car.

2017 was skewedduetto
Hurricane Harvey. In
2017, there were 33
flood fatalities; im the:

water and 19 in vehicles.

Data from NWS National Hazard Statistics
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WhattCausessRiooding?)?

Intense rainfall
Rain over severaldays
Dam/levee failures

High tides or storm surge
Snowmelt

Ice or debris jams

R




Flood Products



Watch vs Warning

A Waitch is issued when conditions arefavorable to occur.

A Warmihng is issued whenthe threat is occurring or imminentthreatening life or

property.
Couﬁtlesmﬁlash \.Z:B 1
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Flood vs. Flash Flood

A Flood is anoverflow of water onto normally dry land likely caused by rising
water in a river/bayou, poor drainage, or high tides/surge. Flooding is a longer
term event than flash flooding. It may last days or weeks

A Is a flood caused by heavy or excessive rainfall in a short period

of time, typically 6 hours or less. Flash floods are defined as:
¢t 3 feet of standing water (less i1 f thre
£t 6 inches of fast fl owing water across

Water in a stream or bayou flowing rapidly out of its banks, or
A dam break (even on a sunny day)



Understanding Flooding

Urban / Small Flood Watch Flash Flood
Stream Advisory Watch
WHAT IS IT?
WHAT IS IT? Flooding is WHAT IS IT?

Flooding of small
streams, streets
and low-lying
areas.

WHAT TO DO?
Stay away from
areas that are
prone to flooding
and stay clear of
rapidly moving

water

possible g typically
within a 6 to 48

hours before rain
is expected to
reach the area.

WHAT TO DO?
Stay tuned to local
river forecasts;
prepare for areas
near rivers to
spread towards
nearby roads and

buildings

Flash flooding is
possible gtypically
6 to 48 hours
before rain is
expected to reach
the area.

WHAT TO DO?
Have a way to
receive local
warnings, expect
hazardous travel
conditions and
have alternate
routes available

Flood Warning Flash Flood

Warning
WHAT IS IT?

Flooding impacts
are occurring or
imminent.

WHAT IS IT?
Flash flooding
impacts are
occurring or

WHAT TO DO? imminent.

Stay alert for
inundated
roadways and
follow all local
signage!
Additional impacts
include homes and
structures could
become flooded
and need to be
evacuated

WHAT TO DO?
Conditions will
rapidly become
hazardous! Do not
cross flooded
roadways or
approach inundated
areas as water may
still be rising

Flash Flood
Emergency

WHAT IS IT?
Flash flood
situation that
presents a clear
threat to human
life due to
extremely
dangerous
flooding
conditions

WHAT TO DO?
Immediatelyreach
higher ground by

any means
possible




You make t he



Urban /
Small
Stream

Flood
Advisory
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This image depicts what conditions may look
like during a flood advisory.
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Flash
Flood
Warning

This image depicts what conditions may look
like during a Flash Flood Warning.



Flash
Flood
Emergency
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This image depicts what impacts may result from a Flash Flood Emergency. A rapidly
moving flood wave resulted in this roadway being completely washed out.
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Flood
Warning
(Areal/

River/
Bayou)

This image depicts what conditions may look
like during an Areal Flood Warning.




Flood Timeline

Before
Event Onset

d
ory

River Flo

Increasing Impact Potential .

ALL Situations Represent Threatening Conditions to Life and/or Property

Note: Flooding can (and does) occur without a Flash Flood Watc|



Be sure to have multiple

ways to receive warnings.

Ways to Receive a Warning

Wireless TV and Radio

Emergency Alerts
NOAA Weather Radio and Weather Apps

All Hazards

Emergency Alert

Flash Flood Warning this area til
3:00 PM EDT. Avoid flood areas.
Check local media. -NWS

Settings Dismiss

Social Media

NWS Website: https ://www.weather.qgov/hgx_/



https://www.weather.gov/hgx/

River Flooding



River Flooding

N ._\_, 4 SR phis AN I 2
River flooding occurs when water escapes the river banks.
There are different thresholds for river flooding: action, minor,
moderate, major and record flooding. This image depicts what
a river flooding looks like. '
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Watershed

A watershed, or basin, is an area of land that
drains runoff from rainfall (stormwater )to a
body of water, either a river, bayou, creek, or
lake.

A watershed can flow into another watershed.
Watersheds vary in shape and size which
ultimately lead to unique challenges.
Topography plays a big role in how watershed
boundaries are defined.

Walker County deals with 2 primary
watersheds: Trinity River and San JacintdRiver

Texas Major River Basins,
Coastal Basins and

Major Bays *

Life's better outside.
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Watershed

A watershed, or basin, is an area of land that
drains runoff from rainfall (stormwater) to a
body of water, either a river, bayou, creek, or
lake.

A watershed can flow into another watershed.
Watersheds vary in shape and size which
ultimately lead to unique challenges.
Topography plays a big role in how watershed
boundaries are defined.

Walker County deals with 2 primary
watersheds: Trinity River and San Jacinto River
NWS issues river forecasts for 2 sites in Walker
County.
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River Forecast Process

Hydrologic Modeling Forecast
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Rainfall estimates and forecasts merged Rainfall ingested into hydrologic model.
into continuous dataset Forecasters adjust model parameters in real time

until further notice...or until the warning is



http://www.srh.noaa.gov/wgrfc/displayHMDimage.php?imagefile=p120i12.gif&date=20080521&alt=5 Day Total Rainfall Forecast
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TRINITY RIVER NEAR CROCKETT
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Hydrograph Basics

FORECAST:
Forecast River
Stages

CREST:
Peak Stage
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TRINITY RIVER NEAR CROCKETT
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Hydrograph Basics

STAGE VS FLOW

Hydrologists,

models, reservoirs §
work in flow. =
Emergency il 35 )

managers, media,
general public work
In stage.
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Hydrograph Basics

A basketball is

roughly a cubic foot,

so 20,000cfs is

20,000 basketballs off :

water passing the
gage every second.
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Understanding River Criteria Levels

ACTION

Impact: Water is over the banks and into the flood plain, but not a threat to
structures or roadways. Some action may be required such as moving farm
equipment or increasing awareness

MODERATE

Impact: Water now reaching areas only impacted by significant rain events. Structures
can be inundated, several roads covered with water, water may cut off certain areas,
widespread agricultural flooding.

MAJOR
Impact: Water is near the highest it#fHs ev
significant widespread impacts. Most roads will be covered by water in the area cutting
off if not completely flooding subdivisions, rivers can be several miles wide in areas.
Homes and structures underwater, bridges inundated and in danger of being hit by
debris. Impacts may be greater than ever experienced.




Advanced Hydrologic Prediction System

Experimental

Long-Range Flood Risk Precipitation
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Major lowland floeding begins with widespread flooding in Trinity and Walker Counties. Water is in several homes in the Deep
River Plantation and Green Rich Sheres subdivisions. Roads into several subdivisions in Walker and Trinity Counties and
secondary roads along the river are inundated.

Moderate lowland floeding continues with water 3 to 4 feet below the State Highway 19 Bridge and Plantation Drive near FM
230 is inundated. FM 2978 is flocded and impassable. Up to one foot of water is flowing over Thomas Lake Road which
remains impassable. Several roads into the Green Rich Shores and Deep River Plantation subdivisions are covered with up
to one foot of water and homes in Desp River Plantation are threatened.

Moderate lowland floeding continues as several homes in the Green Rich Shores Subdivision in Walker County flood and
water covers Thomas Lake Road. The lowest buildings off FM 980 northwest of Riverside flood

Moderate lowland flooding continues as the approaches to the FM 3478 bridge upstream of the gage are inundated and
impassable. The lowest homes in the Green Rich Shores Subdivision are flooded with up to one half foot of water. Thomas
Lake Road remains floeded and the lowest roads into properties off FM 980 northwest of Riverside are inundated and
impassable.

Moderate lowland floeding begins in the vicinity of the gage. The lowest homes in the Green Rich Shores Subdivision are
flooded and Thomas Lake Road is inundated and impassable. Low roads in the Deep River Plantation Subdivision are
inundated. The lowest roads into properties off FM 980 northwest of Riverside are inundated and the lowest buildings are
threatened

Miner lowland flocding continues as significant backwater up Thomas Lake floods the lowest areas in the Green Rich Shore
Subdivision in Walker County with the boat ramp completely inundated. The lowest lying areas in the Deep River Plantation
Subdivision and FM 980 northwest of Riverside are threatened.


http://water.weather.gov/ahps2/index.php?wfo=hgx

USGS Water Alertss

o Set alerts when a gauge reaches
certain water surface elevations.
o ldentify the gauge nearest you

USGS Water Alerts:
https://maps.waterdata.usgs.gov/mapper/wateralert/

ZUSGS

science for a changing world

42 Sites Map

@, Select Location

| News ‘ updated September 30, 2013

Search by Street Address:
Enter Street Address | £4 |

Search by Place Name:
Enter Place Name | > |

Search by Site Number(s):
Enter Site Number(s) | P |

Search by State/Territory:
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@
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USGS Water Alertss

o Set alerts when a gauge reaches
certain water surface elevations.
o ldentify the gauge nearest you
0 ~Click on the gauge and select
| Sub s c Waterglertt" o
USGS Water Alerts:

https://maps.waterdata.usgs.gov/mapper/wateralert/

a USGS

science for a changing world

o]

Sam Houston
National Forest

A0 sites Map

@, Select Location

| News i updated September 30, 2013

Site Information
Search by Stre

Enter Street & Gjte Number: 08069500
Site Name: W Fk San Jacinto Rv nr
Search by Plac Humble, TX
Enter Place Nz Site Type: Stream
Agency: USG5
search by site  ACCess Data
Enter Site Nun

Streamflow: 7260 ft2/sec
Search by stat 0N 2018-04-02 at 22:15 CDT (TSID
area 229383)
Search by Wat Sl:age: 42.78 ft
elec : on 2018-05-07 at 06:45 CDT (TSID
140334)

| Subscribe to WaterAlert |

Iy Q‘? \ /

Select Data Type
(=8 (33
7 A W, — P
() About WaterAlert (35)
Angleton =]
7 w To | W y f Brazoria
(?) How To Use WaterAlert Natl Wiklife
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Related Information
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science for a changing world

Subscription Form

USGS Water Alertss

The U.S. Geological Survey WaterAlert service sends e-mail or text (SMS) messages when certain parameters,
as measured by a USGS real-time data-collection station, exceed user-definable thresholds. The development
and maintenance of the WaterAlert system is supported by the USGS and its partners, including numerous
federal, state, and local agencies.

Real-time data from USGS gages are transmitted via satellite or other telemetry to USGS offices at various

o Set alerts when a gauge reaches frequent. Noteations wil be based oh the data recetved ot thece site-dependent intervaler -
1 1 ite Info:
certain water surface elevations. site tuf S—
- . ame: k San Jacinto Rv nr Humble,
6 Identify the gauge nearest you Rgonay: bsas e Ry nrrumoe T
o . Transaction ID: stsCN
(0] CIICk on the gauge and SeleCt Send Notification To:
~ n My mobile phone
I S u b S C Watbr:@lertt 0] '1:1':: emailagdress
o . . Notification Frequency: [about this..]
5 Define how you want to receive the Houty e o
1 1 . Dail (O]
Informatlo n: Str:amﬂow Parameter(s): Recent value:
3 Emall or phone Discharge, in ft3/s O] 7260 [peak chart]
Gage height, in ft @] 42.78 [pesk chart]
3 Frequency Alert Threshold Condition:
. ® Greater than (=)
e Stage or DISCharge Less than (<) Real-time value is greater than: l:l ft3/s
z Stream Elevation(s) Otnide 2 anga ot

o Note: Use Internet Explorer

[J 1 have read and acknowledge the Provisional Data Statement and Disclaimer.

Sl
USGS Water Alerts: - .

?) Related Information %

ISt ys
- 2

https://maps.waterdata.usgs.gov/mapper/wateralert/ ' ; i ke
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Partners

Roles of Primary River Forecast Partners Shared Data and lResources

us Army Corps
of Engineers.

US Army Corps
of Engineers.

= USGS

science for a changing world

= USGS

science for a changing world
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Trinity River Basin Over View




Basin Facts

ANearly 18,000 square
miles

A More water storage than
any other river system in
Texas




Basin Facts

20 reservolirs ranging
from 1,000 to 83,000

acres
.| Legend _
e-ge N o - A 12 Water Conservation
EHWC""“' Bl e A 8 Flood Control
Watersheds ks




Basic Components of a Dam




Flood Control Reservoir




Flood Control Reservoir

ABuilt to regulate flood waters ——— 255
A Examples:
1. Lake Grapevine
A Storage-535 MSL
AFlood Pool-560 MSL
A Surcharge-582 MSL
2. Lake Lewisville
A Storage-522 MSL
A Flood Pool-532 MSL ziugl;t::) e pZ;E; lsficatn of pri%torage zones in a cross section of a
A Surcharge-552 MSL




COE Release Schedule

PROJECT | ELEVATIONS | % FLOOD | CLEARFK | WESTFK | WESTFK | MOUNTAIN | DENTON | ELM FORK | ELM FORK | TRINITY | EASTFK | TRINITY | RICHLAND | WAXAHACHIE | CHANMBERS | LONG
STORAGE | TRINITYR. | TRINITY R | TRINITYR. | CREEK | CREEK | TRINITY R. | TRINITYR. | RIVER | TRINITYR. | RIVER | CREEK CREEK CREEK LAKE
REEK_| TRINITY R, | TRINITYR. |_RIVER | TRINIT Ef
F Above
FtWorth |Grand Prairie| Grand Prairie ® | Carroliton | Dallas | Crandall | Rosser | Dawson
Location FWHTZ | “ewotz | GPRT2 GPAT2 Lowisvile | "CART2 | DALTZ | CNLT2 | RSRTz | DWSTZ Bardwell BROT2| RiceRCET2 | LOLT2
Benbrook
BNBT2 | 694.0-686.0 | 0-10 600 6000 13000 15000 24000
696.0-697.1 | 1016 3000 6000 13000 15000 24000
897.1-710.0 | 16-100 6000 13000 15000 24000
Joe Pool
JPLT2 | 5220-5240 | 0-10 6000 1000 13000 15000 24000
524.0-636.0 | 10-100 4000 13000 15000 24000 |
13000 15000 24000
Ray Roberts
RRLT2 | 6325-633.5 | 0-11 2000 5 | 4000 13000 15000 24000
633.5 - 636.0 11-41 4000 5500 13000 15000 24000
636.0 - 640.5 41-100 6000 7000 ofv 13000 15000 24000
1
Lewisville ldess
LEWT2 | 5220-5230 | 0-10 4000 13000 15000 24000
523.0 6260 | 1035 5500 13000 15000 24000
526.0 -§32.0 | 35100 7000 13000 15000 24000
Grapavine
GPVT2 | 5350-5382 | 0-10 2000 4000 13000 15000 24000
538.2-5420 | 10-23 2000 5500 13000 15000 24000
5420 -560.0 | 23-100 2000 7000 13000 15000 24000
Lavon
Lonta | 4920-5035 | 0-100 8000 15000 24000
Navarro Mills|
DAWT2 | 4245-4273 | 0-10 1200 24000
427.3-443.0 | 10-100 2000 24000
Bardwell
BDOWT2 | 421.0-4233 | 0-10 600 4000 24000
4233-4274 | 10-30 = 1200 4000 24000
427.4-4390 | 30-100 2000 4000 24000







Water Supply Reservolir

A Designed to stay near full
A Have very limited capacity
to capture storm inflows

A Designed to pass inflows
from storms (with some
reduction in peak flow)

A Structurally, the gates must
open gradually as lake
rises

A Still reduces flooding
downstream

Safety Freeboard*

Water Level

Water Supply
Reservoir

Safety Freeboard* 1|

Space available
for flood water storage

Flood Control Water Level

Reservoir



Lake Livingston

WATER CONSERVATION RESERVOIR is responsible for
the safe storage of water and providing drinking water to

more than two million southeast Texans.
0 83,000 surface acres
01,750,000 acre feet
o More than 350,000 CFS spillway discharge capacity
0 Conservation Pool i 131 MSL

o Flowage Easement i 135 to 140 MSL







