FLoob ConTrOL

Texas Has 1 ,21 2 Higx
Hazarp Dams IN TExas

OF THESE
DAMS HAVE GOOD
MAINTENANCE &
INSPECTION PROGRAMS

X

2016 Cost

MOST OWNERS LACK ESTIMATE TO REHAB

SUFFICIENT FUNDING TO THE NON-FEDERAL
PERFORM REHAB WORK ON HIGH HAZARD DAMS
HIGH HAZARD DAMS IN TEXAS

IN 2017, THE AMERICAN SocCIETY OF CIvIL ENGINEERS
TexAS SECTION GRADED SEVEN CATEGORIES IN [TS
RePORT CARD FOR TEXAS INFRASTRUCTURE: AVIATION,
BriDGES, Dams, DRINKING WATER, FLoob CoNTROL,
HIGHWAYS/ROADS AND WASTEWATER. THESE GRADES
WERE DEVISED FROM KEY FACTS AND DATA POINTS
ABOUT EACH AREA OF INFRASTRUCTURE. FLOOD
CONTROL AND DAMS, TWO CATEGORIES OF
INFRASTRUCTURE CRITICAL TO RESILIENCY AND STORM
MANAGEMENT, RECEIVED GRADES OF D, MEANING THE
INFRASTRUCTURE IS POOR AND AT RISK.
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THE POPULATION OF TEXAS WILL
MORE THAN DOUBLE OVER THE
NEXT 70 YEARS, ECLIPSING 51
MiLLION IN 2070
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THis RESULTS IN IVIoRE
DEVELOPMENT ALONG
BODIES OF WATER

%

PERCENTAGE OF ALL THe US Army CORPS OF
FEDERALLY DECLARED ENGINEERS
DISTASTERS IN TEXAS
INVOLVED WIDESPREAD FOR FLOOD REDUCTION PROJECTS
DAMAGING FLOODING IN TEXAS.

RArSE THE GRADE?
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1212 H 76% oF Texas  INFRASTRUCTURE
' IGH FEDERAL APPROACHING THE
Risk DAms " DistasErRs ARE  END OF ITS SERVICE
FLooD RELATED LiFe
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LeADERSHIP & PLANNING

PREPARING FOR THE FUTURE

. W INVESTMENT
MART INVESTMENT WILL ONLY BE E HAVE TO UTILIZE NEW

POSSIBLE WITH LEADERSHIP, APPROACHES, MATERIALS, AND DIX:\;E? mVNB'“TCI:A;E’:?IE Zﬁ:zi%%'s
PLANNING, AND A CLEAR VISION FOR TECHNOLOGIES TO ENSURE OUR

OUR NATION'S INFRASTRUCTURE.

WHAT
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TeLL CONGRESS
- TeLL CONGRESS TO MAKE LARGE-SCALE
FEDERAL INVESTMENTS IN
INFRASTRUCTURE. THIS WILL ALLOW

(2)

TaLk ABOUT THE

ReporT CARD GRADE
WHILE WE HAVE MADE SOME PROGRESS,

CRITICAL INFRASTRUCTURE SYSTEMS.

INFRASTRUCTURE IS MORE RESILIENT.
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Ask For FUNDING

WRITE YOUR MEMBERS OF CONGRESS
AND ASK THEM TO FUND THE NATIONAL
DAM REHABILITATION PROGRAM SO

REVERSING THE TRAJECTORY AFTER
TES TO LEVERAGE LOCAL AND PRVATE pecapes oF UNDERINVESTMENT IN OUR THAT OUR STATE'S “D"” DAMS CAN
DING AND RAISE THE CURRENT INFRASTRUCTURE REQUIRES RECEIVE THE INVESTMENT THEY NEED.
M CRADES TRANSFORMATIVE ACTION.
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ar IRE MAINTENANCE AND INSPECTION

FOR ALL HIGH HAZARD DAMS IN THE
NDING FOR DAM SAFETY PROG
ELOP EMERGENCY ACTION PLANS FOR ALL
SIGNIFICANT AND HIGH HAZARD POTENTIAL DAMS
* CREATE A STATE OR GRANT PROGRAM ‘
* DEVELOP REGULATION IN HIGH HAZARD AREAS
+ * StATE AupiToR's OFFICE AUDIT REPORT ON THE .
DAm SAFeTY PROGRAM

e

OURCES

1.ASCE | “2017 INFRASTRUCTURE RePORT CARD”
2. Harris County FLoop ControL District (HCFCD) |
HTTPS://WWW.HCFCD.ORG/MEDIA/2423/HISTORYTIMELINE-24x36_FEB201 8.PDF

*GRAPHICS CREATED AND PRODUCED BY EHRA ENGINEERING

MMENDATIONS
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FrLoop ConTRrOL

* FUND EARLY WARNING SYSTEMS

* DEVELOP STATE-WIDE FUNDING PROGRAM

* PROVIDE ADDITIONAL FEDERAL FUNDING TO
UPDATE FLOODPLAIN MAPPING THROUGHOUT THE
STATE

* |NVESTMENT IN INFRASTRUCTURE TO REDUCE
FLOODING

3. HTTPS://TSHAONLINE.ORG/HANDBOOK/ONLINE/ARTICLES/YBHO 1
4. NOAA | HTTR://WWW.CRH.NOAA.GOV/HGX/ZN=HURRICANES_CLIMATOLOGY
5. HTTP//AWWW.WXRESEARCH.COM/ALMANAC/HOUFLOOD.HTML
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Houston Brarich
Celebrating 75 Years of Excellence

"
HOUSTON _‘
THROUGH THEXEA

Building Resilience Through' 1"
Infrastructure Improvembrfts :



1837 Octoher: Racer's Hurricane led Buffalo Bayou o
inundate Main Street in Houston with 4'of water.

I ®
1839 February: 5 months after opening, the Milam Sreet E .
Bridge over Buffalo Bayou was severely damaged by flooding,

1930 May: A three day <tationary storm over Harris County
estimated an average of 8-inches of rain over the 580-square
mile area Houston.

1972 March: Thunderstorms led to evacuation of 700
families in northeast Harris County. ’A .

2000 May: Storms cause major flooding on roadways.

ASCE

TEXAS SECTION

PR .
. . . 1972 April: Flooding along Cypress Creek and Greens Bayou. A 2001 June 6-9: Tropical Storm Alison, widespread floodin
CER® 1932 August: Freeport Hurricane caused widespread 1971 = ’ PR y . PUGEIE >3S0l ain. White ngBayouwasaboveﬂoogstageand :

flooding on all of the bayous. Downtown Houston was 1972 Nov: Thunderstorms cause sreet flooding and damage. 20100 Buffalo Bayou was 3,05 above flood stage. More than 6000
1932 flooded. 1972 Projct Brays PP homeswere flooded along Brays Bayou. Greens Bayou at 59

Houston Branch

1841 Fehruary: Storms caused ﬂoodin%that washed out

two bridges and destroyed buldings and homes along Buffalo o . 1973 June: Sims and Greens Bayous outof heir |- Jniiated (o complete T e e
Celebrating 75 Years of Excellence Bayou and White Ock Bayou. JEERE  1933)uly: TiopicalSiom looded Houson bayous &region. 1973 banks. Familes evacuate in Beechnutand Hilrof 75%%%;';“3;‘@?&%;” 2003 White OakatHeighm9.5’%boveﬂood styage.
area. Lives!ost due to drownings and millions in and stream

1843 October: Fooding occurs on Buffalo, White Ok, and 4937 1934 « 1935 December: ‘The Great Flood of 1935"

Brays Bayou. Bridges leadinginto the city were submerged The State of inundated Houston Lighting and Power Ship Channel
Texas, creates the Station & downtown buldings up to third floors.

1875 Seftember. Indianola hurricane caused Harris County Flood Houston's Central Water Plantwent under and was

damages reported. enhancements POl 2003 November: 300 homes flooded. 100 of vehicles flooded.

035 1975 June: Families evacuated in Harris County . 2001 005 =— 2006 June: UPpef Level low remains over Houston (ausingo

Intation of the flooding. 11" of rain ell south and east of Harris County. 30
Tropical Storm

Control District & ‘ . ‘
1976: Muliple sorms ause fooding  exensieedamage. £ plison Recovery. adely  omesiwere fooded.

White Ok and Buffelo Bayou to be over 30feetabove b ichedi the Harrls. (UCELR nonoperational for weeks.

normal. Bridges over Buffalo Bayou were Sweptaway  County Commissioners , . ‘ !
and there was major flooding in Greens&Ha\Es Bajol, - Courtasthe Disits, WMESRE 1940 November.Fie oy en evntin i Houston 1978 November: Brays, Greens bayous flood, Pnfemgi‘gﬁ?mfr@e oyl 2008 September: Hurricane lke Srkes Galveston sland.
overning bod auses San Jacinto and Trinity River watershed residents to i food 4 :
g be evacuate and rescued (ausing steetfooaing known as Floodplain Storm surge swamps 2,500 sructures. Mﬂorpoweroutages.
1938 = el Re: Reference Marks YOt 11 deathsn Harrs County>$28 Bilion in damages.

1879 February|August: Devastatmgﬂoodinégon Buffalo
Bayou. Hoodin%dowmown Houston. Major flooding on
Greens & Halls

20U,
1900 May: Flooding in Houston and region. '
4

1941 Sept: Hurricane in Matagorda causes Houston flooding, 1979 April: Severe storms cause over $40m in damages.

1942 July: Buffalo & White Oak Bayous flood out of their bans. .

" 1943 July: Hurricane makes landfall near Galveston and ' i
moveéinyand,ﬂoodingHarris County. > ;4 . Toodngsdonnirs

"
1980 January: Heay . S  Huning bajou o I | B
1943 October: Hurricane makes andfall near Freeport. LT T il : 2012 July: 71 homes in Harris County and 334 homes
Orer 11,500 homes flooded n Harrs Couny ERREN 1931 May: Storms cause loodingin South East Houston. 2008 Skl fooded by raiing tndersors,

P 1939
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& 2009 2009 April: 2100 homes flooded. Freeways flooded.
il " :

1979 September: Tropical Storm Elena causes extensive

1900 September: The Great Galveston Hurricane 1981
caused over 6,000 deaths when it made landfall and led to

widespread flooding in Harris County.

HOUSTON THROUGH

Extensive power ‘ ;
ARS 1945 1945 August: Hurricane near Port Aranses produced il 1983 May: Storms caused flooding alongseveral Hars | outages catsedby el 2015 May: 'Memorial DayFlood" Large thunderstom
THE YEAR 1902 - 1904 Barker Reservoir record rainfalls, More than 15-inches in 24 hours and 1985 County creeks and bayous. Fooding long San jacinto.~+ Hurricane ke, rst complex salls over Houston causing most reeways to be
Galveston Seawall - : 1984 = I % J inimprovements  S2XoRPR i
e Constructed caused majorflooding on al bayous and sreams. HCFCD Voluntary River upstream and downsiream of Lake Housion. L flooded. Homes n Meyerind area looded.
: = = Buyout Program i ) j
power grid. oy ep-u—

%roposed in 1875 after

T —— f e ig.m S
oy 1946 May: Storms cause flooding in Brays, Greens, begins 1985 = 1983 August: Hurricane Alica caused extensive flooding 2016 April: "Tax Day Flood" Thunderstorms stream across

Over the decades,

. i — Pl & Sims Bayous. throughout Harris County. Greens Bayou bridge on Ley Road the upper Texas coast causing wide spread flooding-Jersey
HOUStOI‘l, Texas in 1;?997 May: Flooding in Houston and region simlar to Ad diczsglgervoir 1949 Oct: Storms cause fooding in Brays & Greens Bayous. 1986+ meastred 19.72inches of rain. Village, along Cypress Creek and in Meyerland area.
3 . d _e—
Harris County has . 1950 February: Thundersiorms ahead ofa cold font (LR W 1983 September: Thundersiorms south of downtown b :
; ty z caused rainfall gér Greens Bayou. Kenwood Subdivision Houston cause more than 1,000 structures to flood along gr?(} Zsﬁgﬁlr‘esc% }:]lljzrerg aagea }?]ias%e}{[%gjnugr%?(rgé%ge?lnfa”’
experienced hurricanes residents evacuated 19881\ Y L /
L : Massive amounts of rainfal forced the Army Corps of

Engineers to begin controlled water releases from Addicks &

tropical storms, and | Barker Resenors in an atiemptto manage flood levels.

severe storms causing 1913 October|December: Southwestand Northeast

i Harris County looding caused bayous to be out of their banks,
roodlng, damage' and flooding downtown and ciizens o be evacuated. 1957 )une: Hurricane Audrey made lancfal dose fo the i 1989 May: Storms resultin 1,400 homes flooded. 7-14

|OSS Of ||fe HOUStOﬂ haS Texas/Louisiana border. |3|00dmg [epo(’[ed throughou{ inches of rain over much of Harris County. Buffalo Bayou and

1955 May: Thunderstorm over North Haris Coun Lebl 1984 October: Foding i Cypress Creek, Greensand
precipitated 10 inches of rain inless than 24 hours, Streets White Qak Bayous. Residents evacuated and homes flooded.
and homes flooded. Estimated Damage was $36.2 milion.

recovered with mitigation 1914 5915 Aungm: Galveston Hurricane causes widespread I Harris County. (Greens Bayou had levels above flood stage.
. First USGS 000ing n HoUSIon. 1957 October: Garden Qals, Oak Forest & Spring Branch 1989 June: Tropical Storm Alison causes extensiv flooding.
projects, buyout Topographic areas flooded. el SRR

Maps Published for 1992 March: White Oak Bayou flowed out of s banks and

programs, and public

Harris County 1959 October: Thunderstorms caused flooding homes floaded 0. Recod loods onupper BraysBayou and mary 1P
dawareness programs. E anngtheBraysBayougansBayou. gimsgggagdem bayousareoutoftheirbanks.0ver1,5005truduresﬂ00deJ '
o I =e@S R FloodD
=1 RedﬁgtionaPmrgjgeects _ 1994 Octoher: Over 80 subdivisions were flooded with

begin 3400 structures reporting damages. 19 reported deatfs.

= ? e 1996 Sept: Widespread n’eetﬂodmm Downiown Houston,

: B 11008 1= e
5 908 NN B 1907 March / May: Heayy ains flood sireets, bayous, & homes.
White OakBayou %48 A P = .

99 » <) " : e e
Federal Flood Damage 1998 :Mu'plefloods 1400+ homes flooded throughout yer 48

Reduction Projects . - " _ \
begin B 1998 September  TropicalStorm Frances 7'-12" of rain
" over Houston. Homes in{erse Vilage were flooded. Buffalo
Bagouwas13.33’above loo staFe.AlongWhiteOakBayou S
1300 homes were flooded. Buffalo Bayou at Milam was : :
8.77 above flood stage. White Oak Bayou at Heights was
over s banks.

t f .

1921 = ' : — s

o 1960 June: (ygress and Spring Creeks and San|acinto
g2 8 River and Sims Bayou were outof their banks. 150 families
== ™ B evacuated near Ameda Plaza and Sunnyside.

RS TIER s — uly: Sors led o Cypress Creek flooding, B
: : b S - -"‘7|961july: Storms led to Cypress Creek floodling, T =
T34 1961 September: Hurricane Carla caused heavy floodin ==

: "'1965_ £ InHouston area. Rainfall amounts of 8§ to 10 inches with hig t 1 r
- & winds. Bayous and streams were flooded. Lives were lostand
|

EIe | homesdamaged. r—l |

1929Apri|: Gulfstorm rainfall had duration of 14 hours = To67En L‘1 B LU s S e

7, and caused all bayous o be over their banks.

196é__! R . 966 April: Cypress Creek & Greens Bayou flood. ‘

1929 May: Flooding caused dosure of the Central Water - .
Plant. Saturated soiS and full Bayous from Aprilstorm caused g8 I[N 1969 February: Thunderstorms flooded homes and
extensiveﬂoodin%.SanJa(intoRiverwasreponedtobe30 e businsses in south and southeast Harris County.

b, fect ahove normal.
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