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CHAPTER 19

| . GLOSSARY

| mpactewf fered damage from wind, rain or flood
Fl oadesdiffered damage from rainwater or floodw
HomesSifragnlie y resi dences.

Struct AFrkesresidential and commerci al properti e
Substanti:alThzRamagemmge of any origin (such as a
the cost of rest ordiamma gteh ec omntdri W dtonr ee qtua | ist D1 p re

val ue of the structumnue.e THhe smarnket ncdlude ed fa ntdh
is determined either basepdrbaoarméeée Subgtamt Halu

based on &emaecwrnrerosy on i nformation submitted
Substantialt iAmpyr oveenemstructi on, rehabilitati
structure, the cost of which equals or exceeds
"start of construction" of 't hhei cdhmphrawe memdur rTe
damage," regardless of the actual repair wor Kk
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| TEXECUTI VE SUMMARY

OWe damstop Mother Nature, but we certaijply can
the riskocoMaydrooSlyilngest er Turner

Af ttdhre devastating flood damage caused by Hurricar
every opportunity ta makdé ut e eCiTth e @&@ofgo oddepshiadssitne mr <
are an important ftloooddifn@r rredkuctiongl itvhees ermtind ampd o
redevel opment projects.

With the goal of informing a review of those regu
based on extensive ahal ped varfetf eard &Yohaek csoeng enhie elme da n
Septemde™rel i minary concl usi ohNs wwéddawehai ccrha wne iinrf oD ¢

val i dated the pdcdntmimmad tcm nlcd utst folmesg h e d a2a0hlgg8 &la a

Td report |l ooks at the | mpaetesaro fagldarbWeyl ommdps tan u
evaluates the potential flood risk reductioln9 (i nc
floodplain regulations.

The f oicuusregorntthaims | ynreisnglleamc® sgoaHowseveo orodmge€i
for all/l new and redevel oped structures.

The data clearly shows tdvahti cchurrrequi rfel oordlpgye asg tnr u
fl oadplbe el evated erearf ddto odbeceveese viahhad elg0ubat e t o pr
fl oodi ng Whm | lda 38 eayhdor nceesnStO-floefahe f | oodpl ain fl ooded
hi gher percendafalglec  B8e mptelhyo ewedsmpilp eaennte f L 0O dpl ai n |

Wh @&t mor e, whil e Har vweay arke porge sveratt ence ra erveeecnar,d pr el i
studies indicate that the frequemwrcyaamed i innutlétmsnifgtuy
in ayd®drmM fl oodpl ain Itiok e@my®eda rb ef | ndubcéhp lacal iaohsyesri s i n
seeks to avoid the mistake of assuming that past

Whil e a proareqd i afl new Chapter 19 regulations was
10-and -p®®r fl oodpl ains to be-yelagv dtleodo d2 efl eevtata om
optimum recommendati on, bageod enn imrle ciocsttesd benef

Analysis shows & htaameas mdd de nrHoawssmplni ant wi th tl
homes that flooded during Harvey would have been

Data drawn from (among ot her scoiuartciecsn (tGHB Ar,e attheer

and Community Devel opment Department, the Nati ons:e
cost to newly constructed homes of complying witHh
whil essédvomgavoided flooding costs could range |

do!l ITahres .benefits from avoided risk to first respo
and many other consequehces oh thoedshgdwebetnasts
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While the comprehensive flood mitigation strategi
it is clear that new and smomoeaul sdt rnieregde nite rdhear ppt aseriv o
of flood mitigation policies,HawgtudmtRPwllsi, cnaghar k s
with other groups within the City and | ocaloratnsd r
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| | HARVEYCTMPA

Hurricane Harvey resulted in record rainfall amou
Harvey and other events in Houston. Record fl ood

Dur at. i Har vey Al l i so Tax Da October

August June 2¢C Apr il 2

1-hr 6. 8 5.7 4.7 3.7

2-hr 11.9 9.9 7.3 4.7

3hr 14.8 13.5 8. 3 5.3

6-h r 18.9 21. 2 13.9 7.2

12hr 20. 9 28. 3 16.7 12.0

244 r 25. 6 28. 4 17. 4 20. 9

2 days 35.2 28. 5 17.5 23.1

4 days 47 .7 38.5 N/ A 28.9

Tabloelar vey Rainf &dlelr cemphide2dOvle/t st
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One Day and Four Day peak rainéatl eventensi Maeps fl
illustrate the peak rainfall intensities for Haryv

One Day Peak Rainfall Frequency
Hurricane Harvey, August 25 - 29, 2017

DRAFT

Exceedance Probabili ear
[ 1% -0.2% (100-500yr) . 8
| 0.2% - 0.01% (500-1,000yr) i)« gﬂ
56 o ,ZZL; 0.05% (1,000 - 2,000y7) 2 gmtl
o 25 5
MapdHar vey One Day Pddak nR@lkemf al | Frequency
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Four Day Peak Rainfall Frequency
Hurricane Harvey, August 25 - 29, 2017

DRAFT

Exceedance Probability (year)
[ 0.05% - 0.02% (2,000 - 5,000yr)
I 0.02% - 0.005% (5,000yr - 20,000yr)

I 005%+ (20,000yr+) i 50&’%'}8#%
MagoHar vey Four Day Rdakd®Ewnfall Frequency
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Har®&eyecord rainfall | eft devastating impacts thr
damage wi tyhaear tfhleoadydgd rai fnl, o ®dDW®WI ai n, and outsi de o0

Legend
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e Fre@Ways
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l:l 500 Year Floodplain

. Mion
L

Tl
9 o (i
ST SRR ) 5
Vs R A | 6]
57 & i
& i
! = &
‘ B

MaBOoCOH Struc
Houston, 2017

P a Be



CHAPTER 19 DATA AN

As Table 2 detail s, a | argdramiumb ehib ananfs |, § tnmmieh b @l iu & ko -
buil di ngs, f | o0 o dyeeda ro uat-ysd adbeO Oolfo otdhpel ai MG t han wi t hi
31% of strucyteuare sa-yienha B Ohflel oldOOp | ai ns wer e i mpacted
to 19% in the adeascf odi ttter Cfiltyo dpltasiin. Theref ol
109ear fl oodpleairn fdmdbdpd&®i n i s much higher than

Wit hin-yteltaeg ¥O0®odpl ain, the Floodpl ain Manampndme wta

used. Out siyear of | o bé @®I1laHOnr,r itchaeneCiHayr vey Housi ng
Appendi x A for more information on this data set)
Locati Harvempac No Dama Percent Tot al
Harvey |
109Qear 30,501 70,927 30% 101, 42
509ear 28,459 57,611 33% 86, 070
109Qear 58,960 128,53 31 % 187, 49
5009ear
Out si d 90, 616 379,01 19% 469, 63
fl oodpl
City Wi 149,57 520, 88 22 % 670, 46

Tabkldedar vey Fl ood | mpact gddoSutsrt woont uPruebsl(i®iyt WolrakfesdH c2dsiliern
(FEMA Current Effective FIRM, 2018)

Table 2 also shows that a higlkar péoodptitagaea ¢B 3po
t he -ylebaOr f |l oodpl ain (30%) . T h e -fslaormed erde | part o poenrsthii eps
Bayou and the San daei execl Rdedr t waremeohedds he i mp
Har vey, as shown in Table 3. This indicayear t he
fl oodpl ai n.

Locati Harvempac No Dama Percent Tot al
Har vey |

10Q9ear
24,068 65,461 27 % 89,529

509ear
22,013 53,042 29 % 75, 055

109ear -+
year 46, 081 118,50 28 % 164, 58

Outsid
floodpl 65,131 261, 81 20 % 326, 914

City Wi
111, 21 393, 614 22 % 504, 85

Tab3loeHdar vey Flood | mpacted Structures by Flood Zone
(Houston Publ(iCéc tWomks HoRBMMDNC ucr2roemet) FEEfRM, 2018)
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I n addition to the damage observed in Harvey, Ho
three years: 2015 Memori al Day and 2016 Tax Day.
Houston is not the only communiteyvexpsriemndi ng m
the pending federal climate study wil/ resuwlet i n
year fl ood elevation and fl oodpl ain.
ofThe National Oceanic and At mosphretri cofAfdatca att
reassess theoldkalki i ddbodmofstar m that hayg a 1 p
occurring in any given year -yRrae !l ismiomafyr ywaan ali
by three to five inches yi nwaksa rcroisd @C{ot@endt ¢irrns, nc e
2017)
As Map 4 from the preli mi&naalyi niaitned i sntgusyd ea frshhdidt sa, s
precipitation in inches wil/l | i k @y e ar-rm@wWre araeocdi fic
i s-13 i nches. -y€&heh&ur rpemdc i@@iOtiantcihoens .i s 17
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NA14 minus TP40 at 100-year 24-hour precipitation in inches
SCALE 1:3,250,000

A Contaral Ceric: Darm NADES: StEndar “aralels SEM €03 T CerTel 1a19n 2.7

N
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Kilometers

MagoNOAA Atl as
Onl(Wati onal

Oceani

l1-Bre®ueccyi Al asTneoxParse hemiUmart v d ESt iamae
c and Atmospheric Administration,
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dpl ain ordinanceyaeaaresf Inomddprleagiun a
firey sttacdi loinsi, eshoampdtddandda

The current fl oo
facilities, such as
f ac

di stribution ilities). Considering that ,33%
and that future floodplain maps wil/ refbest Hbe
Public Works recommends the regulation of this ar
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| VSUMMARY OF EeRARGBESEDTO 9CHAPTER 1

The existing Chapter-ytar onhl & » il @dgcuuhiqrt eerse ntthse 1 InGcd u
structures to 1yefdolodaodbeolvev athieonlOaOnd zer o net fi
increasing the minimum flood pr-peactfifboodl ehvavabor
109ear anwdabODIsaomdpéxat anding the zer &YVdat fFliobdbdpl
Table 4 compares the existing and proposed provi s
RULES EXI STI NG PROPOSED
REGULATED AREA 109ear 100 +yé&80
ELEVATI ON 109ear + 1 foot50Pear + 2 feet
ZERO NET FI LL 10Qear 100 +yé&a80
SUBSTANTI AL I MI109Qear 109ear
ELEVATI ON OF Al/l109ear + 1 fooit509Q9ear + 2 feel
(exemption for
50Q9ear)
FOUNDATI ON Al types pertAl l types pel
fl oodway fl oodway
TaMidEompari son of Existing and Proposed Chapter 19
The proposed regul ations recognize the need -to re
year awnwdabO0Ol oodpl ains and to ensure that the ri:
flooding i s nontg wsotrrsuecnteudr efso.r exi st
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Figure 1 illustrates the proposed change to el eva

Fi gluorFrd oodpl ain El evation Requirements and Flood Zor

El evati ng a -phroomee ianr eaa frleodoudces t hertysk &©h fheodi

adding fill (dirt and construction materi alasc)e t o
t hat was previously available for storing fflorodwa
fdodwater storage is reduced, the flooding | evel

To prevent fill from making flooding worse and e
zero net fild]l provibrnowmghthaitntre qtuh e efsl da dhapl fasireyt b e
by removing the same volume of materi akzef oodmet he
requirement prevents flooding from getting worse
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