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UPPER TRINITY STORM SHIFT SILVER JACKETS STUDY

Sum.mary: : = Scoped Tasks:

= Shift storms that have occurred infaround North Texas and
demonstrate their resulting floodplains and related impacts if o Determine storm number &
they had occurred in Dallas County locations

= Partnership and community collaboration is essential o Obtain existing data

= Silver Jackets application identified NCTCOG, FEMA Region o Storm selection
6, Dallas County, and Texas General Land Office as partners o Storm shifting

» Coordinating with additional stakeholders and partners such o Inundation mapping

as Dallas County, Dallas County Utility and Reclamation
District, City of Irving, and Town of Highland Park

$100,000 Budget

= Silver Jackets project funded through USACE Flood Plain
Management Services (FPMS) program that provides * 12-month Timeline
USACE technical and planning support to local, state, and
federal entities

o Documentation

o Post-analysis collaboration



UPPER TRINITY STORM SHIFT SILVER JACKETS STUDY

* |ntroducing storm shifting
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= Next steps and discussion
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STORM SHIFTING STUDY — WHY SHOULD | CARE?

Flooding doesn’t stop at lines on a map...

= But it appears to on your current flood map. N P Ga™
= Flood maps don’t account for all flood scenarios. (D% coouia i s i 6 it s
. " \ T . . Y ar e & SR expset?;nmcsevivr? the
Commonly asked questions: iy - W h " Sy &7, regionaffect this
. o e neighborhood?

: A
1 ESOOGy\G oodylLigler,

= “Does a 100-year storm mean I'll get a 100-year
flood?”

= “What is my flood risk?”

= “What if that storm hit where | live?

= “|s this area safe from flooding?” U S A9 T e e
X ';8;‘1[‘1’22:2': Critical Infrastructure  — -
There’s a tool for that... S, mpacted by '
. ) ) ) |_geveptswe
= Storm shifting provides informative, relatable, , Sxporence mtne
and non-regulatory data to help communities ) R A “.l‘\
better understand and mitigate their flood risk et T
= Valuable non-regulatory planning and design
guidance for more resilient communities What s a safe
elevation for this

= Can be used in EM Action/Hazard Mitigation Plans electrical

substation?




WHY: QUESTIONABLE HISTORIC RECORDS
& LACK OF SAFETY FACTORS

A watershed may have experienced a

disproportionate number of small or

large historic rainfall events

= May negatively distort gauge records/data
that are used to develop floodplain maps

» The example location to the right hasn’t

West Fork Trinity River at Ft Worth, Texas

— 100-Year Statistical Estimate

Shifted Storm {June 2000), 24-hr total of 7.9 inches
HNOAA Atlas 14, 100 yr 24 hr, 8.2 inches

& AnnualPeak Flow
@ Peak Fiow, Jure 2000 Stomm BEvent Shifted 15 males North \

Calbrated Rainfall-Runoff H
[HEC-HMS) Mol

95% Confidence Limits

50,000 75000 100,000 125,000 150,000

experienced very large flood events 2
= o Ls S May 1990,
. - {E} Fquation Value 3.6 inches in 24-hours,

No factor of safety in Flood Risk R ﬁéﬁﬁl?i-ﬁi?ﬂ'.'." SR -
Management : e aokcsorbasetow i
= Freeboard is the most likely & widely used : N a5 T w__ e

solution 1930 1940 1950 1960 1970 1980 1990 2000 2010
= Storm shifting can inform freeboard ‘Basefiow from Lake Worth outflow.  Year

ordinance discussions



* WHY: INCREASING FREQUENCY 24 Hour Rainfall for 10 Sq. M.
AND MAGNITUDE OF wo _ |
PRECIP'TAT'ON EVENTS o O @ 24-hour 10 sq. mi. Rainfall (1904-2009) i

e ]00-Year 24-hour Average

30.0 L 7% % 24-hour 10 sg. mi. Rainfall (2010-2020) |

Regional observed storms

= USACE extreme storm database
= 24 Hour Rainfall for 10 square mile area

= Gray TP40 band was design standard

. —
5.0 \

= Gray NA14 (NOAA Atlas 14) is design
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= Blue X’s are 2010-2019 storms that : | Regar:
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= 20+ events exceeded the 100-year design standard Storm

Period «

Region is experiencing abnormally
active storm period
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WHY: EXTREME
STORMS (2010-
2019)

Ouppass

Dadari

Saria Fe
& Vs g e

AFarnis
o

k ; IJ_I_-L— m

. PO PO —
ot L Hergtwl
Dhg i

[,
H

HEW MEXICOD

r
» Cruaas
o
Ehpann
Sacmna
CHIHUAHUA S
s i
Chifsighuz
wsaid "
Fl=mer
e Do b
Camargs
L
Pamal o
i i = i)
gl dpmprvn do 4
. la B fora
Ay
[ . .
hia
ity i i

E 1
3 )

LT =
e Tidsa
OKLAHOMA - Breher s
| =)
ﬂh’thb:HL“lql' -

MerTian
=n

FMusbeges

=

Qrark N3

Fare

Fortygmith
s hits
Hationa! Fa




» \Vhat if
one hit
where |
live?

8

SCARY STORMS ARE EVERYWHERE...
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INTRODUCING STORM SHIFTING

= Planning and design-level guidance for
various organizations and projects

= Planning, design and operational data for
dams and levees

= Evaluation criteria for civil works projects, real
estate actions, risk assessments, dam and
levee safety studies

= Support for response, mitigation, and higher e g I eie

. experienced in the
region?

‘ ‘ respond in an
Sta n d a I'd S e 9';;'?' st extreme storm

= Helps address gaps in coverage and
questions with existing/historic data
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TECHNICALLY SOUND AND REPEATABLE PROCESS

= Uses innovative resources such as HEC-
MetVue, a new program that facilitates
viewing and shifting of rainfall datasets

2.4 Transposition

2,4.1 Definition

Transposition means relocating isohyetal patterns of storm precipitation
within a region that is homogeneous relative to terrain and meteorological

- Relles on NOAA Cllmate Atlas Data features important to the particular storm rainfall under concern.

2,4,2 Transposition Limits

. . . Topography is one of the more important controls on limits to storm trans-
- position. If observed rainfall patterns show correspondence with underlying
Leverages beSt avallable Englneerlng terrain features, or indicate triggering of rainfall by slopes, transposition
should be limited to areas of similar terrain. Identification of broadscale
Data/MOdeIS meteorological features is important, e.g., surface and upper air high and
low pressure centers that are associated with the storm, and how they inter-
act to produce the rainfall. Also useful in determining transposition limits
are storm isohyetal charts, weather maps, storm tracks and rainfalls of
record for the type of storm under consideration, and topographic charts.,

= Technically supported and repeatable
approach in other areas

The more important guidelines to storm transposition for this study were:

a, Transposition was not permitted across the generalized Appalachian
Mountain ridge.

APPENDIX C b. Tropical storm rainfall centers were not transposed farther away from
nor closer to the coast without an additional adjustment (section 2.4.4).

Table of Precipitable Water
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I¥ & JATURATED ATMDIFHERE fITH PARUDCACIABATIC LAFAL AATE

Haight
100's Tesperators ot 1000 mb
0 Al &z [} iy a5 s &7 2} @ 70 Tl "2 3 L) 5 % il -] 75 &
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0 _Prepare_HMS_Storm_Transposition Model 1 _Run_HMS _Historical_Storm_Optimization
Vortex HEC HMé \ ) " N
HEC-MetVue ArcGIS Importer - rr,*’ S
szta Input: 7 { ,;bﬁ Ve >
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UPPER TRINITY STORM SHIFTING CONSIDERATIONS

= Limits to what storms should be shifted due to
meteorological parameters and atmospheric
mechanisms.

= A storm occurring over an area is just as likely to
occur somewhere nearby so long as there isn't a
meteorological reason a storm wouldn’t shift. £ part of the Water Cycle

= Much of the relatively flat area in North Central
Texas is subject to similar storm threats and is
therefore at similar risk.

g The water cycle is what moves Earth's water around the

planet to places where plants, animals and humans can

use it. Precipitation is one of four main parts of the

water cycle.

LA
ople n on
rticles in air, ater falls in a liquid .

creating a clo id e -

turns to liquid Water from plants
water or ice turns to gas.

Evaporation
Liquid turns to gas

= Existing Hydraulic and Hydrologic models and terrain
are used and/or provided by the Sponsor(s).




UPPER TRINITY STORM SHIFTING MODELING
APPROACH

Hydraulic and Hydrologic Modeling and Inundation Mapping

Hydrology (how much water):
«  Will utilize recently completed INFRM Upper Trinity
Watershed Hydrology Assessment data

Hydraulics (how water conveys):
« Depending on exact areas of interest, will use 2017

or newer studies obtained through collaboration :
with project partners ‘ :

Inundation mapping and documentation (report):
« Wil tailor the data and documentation to fit the
needs of project partners, thereby ensuring %USGS
maximum utility sclence for  changlog werkd
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).d SELECTED UPPER TRINITY STORMS & SHIFTED LOCATIONS "

Selected 5 storms to shift over Dallas County | -5, _/Storm Shift Study Locations .
*' '"T"""” Ry Eallasﬂoi.]nty Texas :
. . Distance to 1
Location/Storm Name Date s Ralnf?II Dallas Type of Storm
Depth Duration
County
Joshua, TX Jun 2000 11.4” 48 hours  [55 miles Convective
Nocona, TX — TS Bill Jun 2015 13.6” 48 hours |75 miles Tropical
Tropical Storm Hermine |Sep 2010 14.3” 48 hours (150 miles  |Tropical
Mansfield, TX Jul 2004 17.4” 48 hours |40 miles Convective
DEWESI, (DX IS Oct 2015 227 48 hours |68 miles  [Tropical
Patricia

Chose 5 different focus areas in/around Dallas County
based on local coordination

1. Elm Fork Junction 070: This junction is near Irving Flood Control District and is

. ST jmu N'_E!\
& Localions af Inlerast hx}-

representative of three locations of interest identified during coordination meetings
2. West Fork & EIm Fork convergence: Another area of interest identified by Irving Flood Trinity River
Control District |~ comty Boundan ::57;;;3;:::;:;:1::?::,i'::.‘:';?;::zzz?“"m"""““
3. Trinity River above Ten Mile Creek: Sand Branch area with along Trinity Mainstem in SE I 100 vear Floodplain (17%) iy was completed in 20212022 by e LS Army Corgs af
Da”as County 500 ¥ear Fleodplain {0.2%) Engireers Fort Warth Oistrict and cther parners. Locations of
. . e rilerest were eslabliakhad Ihough coardination wilh study parthen.
4. East Fork above Mustang Creek: Near Seagoville area in SE Dallas County and NW (/4% Recuced Risk Due To Levee 5
Source o the TIEA'.'Idp ahadep cred an 1his fmap ia e FEMA
Praliminary FIRM [releassd Z020-2021
Kaufman County ) j
5

Shared models for use In thIS Study Miles 12 b used for plannng-evel [nen-regulatory) Aeod risk ewarenass

ourpesas and s subjact 2z charga

. Exall/Turtle Creek area: Town of Highland Park expressed interest during discussions and R 0 25 & a0 Noba that tls Information and relevant storm sNIf: data Is Ntended



UPPER TRINITY STORM SHIFT

SCENARIOS

Example: Tropical Storm Bill (13.6” in 48
hours):

* Dry Scenario: Reservoirs at 85% of
conservation pool (uses driest loss and
baseflow parameters from Trinity WHA
study).

= Best Estimate Scenario: Reservoirs at top

of conservation pool (uses final 100-year
Trinity WHA parameters).

= Wet Scenario: Reservoirs at 85% of flood
pool (uses wettest loss and baseflow
parameters from Trinity WHA study).

storage]pool

Inactivel




Tropical Storm Bill (13.6” in 48 hours):

= Sample peak flows for Dry, Best Estimate, and Wet
scenarios shown below

» |ncludes comparisons between storm shift scenarios and
Trinity Watershed Hydrology Assessment (WHA) 100,
200, & 500 year flows

= Comparison between storm shift scenarios and FEMA
100 and 500 year floodplains shown in image to right

TS BILL STORM SHIFTS Upper Trinity Silver Jackets Study

Dry Best Estimate Wet 100-yr 200-yr 500-yr

Junction
Elm Fork Junction 070

PeakFlow (cfs) PeakFlow (cfs) PeakFlow (cfs) |PeakFlow (cfs) PeakFlow (cfs) PeakFlow (cfs)

UPPER TRINITY STORM SHIFT INITIAL RESULTS

17

Ly

2z 7
4+ plrepical Storm Bili‘Storm., Shift

[ Y

| Example FIoodeain‘}E'fo,ﬁparison .

> 7
L‘, Fm.
A4

7

I FEMA 100 Year Floodplain (1%)
FEMA 500 Year Floodplain (0.2%)
Driest Scenario: TS Bill Storm Shift

/// /| Best Estimate Scenario: TS Bill Storm Shift
4% %] Wettest Scenario: TS Bill Storm Shift

24

y . 7 /, /

TS SGS intermap, INCREMENT P,
NEstiChina | g Kong), Esri Korea, Esri
e

ap ﬁiulcvs. and the GIS

N
0 250 500 1,000 A

Feet

Source of 100 & 500 year floodplains is FEMA
Preliminary FIRM (October 11, 2020). Storm Shift
Scenarios were completed by the USACE Fort Worth
District over Dallas County as part of a Silver Jackets
project; this draft data that is subject to change.




Storm Center
Parameters

" Irving Convention Center (EIm Fork g \2 -
Junction 070) example: —

Lat: 3322
o o 97302
| | | >
= Highest flows at Irving Convention s sl s o ‘
Center for scenario on left occur when X\ i ok 070 o

storm center is located downstream of
Grapevine and Lewisville Lakes

Storm Center
Parameters

Lat: 32.96
Lon: -97.094

This simulated storm center
led to a peak flow of

| 51911cfs at
Elm_Fork J0O70

= Highest flows at Irving Convention
Center for the scenario on right occur
when storm center is well above
(upstream of) these two lakes

» Emphasizes the significant role of
reservoirs in flood control and that the
storm location that yields highest
flooding varies by scenario

vvvvvvv

vvvvvv

B very High Peak Flow At Junction Il vergfiigh Peak Flow At Junction
Highl Peak Flow At Junction

£ < TN e Oh 1= 2 ) B
— - gD ockt A
g 0 ] @ \ }
& L \ % 1 orf arlie o ni
= . -
.!" : o -
High Peak Flow At Junction L o £ g Wilmer
Bl Low Peak Flow At Junction { f el Bl L fV Peak Flow At Junction
/ 5 \ lenn Hei /
] X B fasin
r . villa |E 4 erris
= O \
ot S S ) A |

Note that this is draft data that is
subject to change

TS BILL STORM SHIFTS Upper Trinity Silver Jackets Study
Wet

Best Estimate

Junction PeakFlow (cfs) Ped

Elm Fork Junction 070

low (cfs) PeakFlow (cfs)

|_s1011)  [aos36d]

akFlow (cfs) PeakFlow (cfs) PeakFlow (cfs)




HTML MAP DEMONSTRATION
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STATUS UPDATE & NEXT STEPS

= Status Update:
JDetermine storm number & locations

Obtain existing data
Storm selection
Storm shifting
Inundation mapping

o Documentation: In progress (by ~end
of March)

o Post-analysis collaboration: In
progress (March - April)

Next Steps and Discussion:

Sharing draft html maps, spatial (GIS) data, and
other relevant visuals/data for review

If engineering H&H models and/or depth and
water surface elevation grids are needed, they
are available upon request

Study report will be subsequently shared for
review

Other data requirements or additional
considerations?
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STORM SHIFTING - OTHER EXAMPLES

- Dawson D/S with 500-Year Losses |:| New Braunfels 1998 100-Year Flood This Study

Waco, TX completed

- Issue: Uncertainty associated with
determination of flood potential (dams)

- Shifted several storms (30+ mi)

- Examined different operational constraints,
multiple scenarios

- Outcome: showed flood potential is greater than

100-year 2 : £8 :
Mary’s Creek, DFW, TX area ; . A
- Issue: Uncertainty associated with ’M—M—Tﬁ ;’:;,‘:;‘:;:;:;2;;;,,’:'“3 :
determination of flood potential 3 W Nt e
- Shifted 2000 100-yeart storm 15 miles S
- Outcome: Flood potential is greater than
previously understood .
Future e 50T SUEeAt, [Th
« Interagency Flood Risk Management (InFRM) . ik W48 RO T -3
- Watershed Hydrology Assessment (WHA) integration sl e
+ Integrated Transportation and Stormwater 6 |
Infrastructure (TSI) project
«  San Marcos study -

«  DFW Airport project and other regional projects B



Matt Lepinski, P.E.

Water Resources Branch

U.S. Army Corps of Engineers
Matthew.T.Lepinski@usace.army.mil
817.886.1683

Josh Willis, P.E.

Hydrology and Statistics Division
U.S. Army Corps of Engineers
Joshua.R.Willis@usace.army.mil
503-302-3703

Simeon Benson, P.E.

Water Resources Branch

U.S. Army Corps of Engineers
Simeon.A.Benson@usace.army.mil
817.886.1544

CONTACT

Jodie Foster

Silver Jackets Coordinator

U.S. Army Corps of Engineers
Jodie.R.Foster@usace.army.mil
817.886.1679
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QUESTIONS?
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