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HARLINGEN PROJECT GOALS nevle:’.(lgmgtea%

1. Reduce existing flooding

2. Enhance safety of residents and communities

3. Provide drainage infrastructure for future
development and infrastructure

4. Provide a guidance plan for regional flood protection
management
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o B Texas Water
RLQ\IC;}EN STU DY AREA Development Board

STUDY AREA

297 Square Miles
2 HUC-10 Subbasins
(Hydrologic Unit Code)
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CAMERON COUNTY
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STAKEHOLDERS

Texas Water
Development Board

3 Counties
12 Cities

4 Drainage
Districts

9 Irrigation
Districts

CSE Civil Systems
Engineering, Inc.
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Texas Water
RENGEN DRAINAGE DISTRICTS Development Buard
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—_— Texas Water
RENGEN IRRIGATION DISTRICTS Development Boord
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ARROYO COLORADO WATERSHED Texas Water
& IBWC FLOODWAY SYSTEM Development Board

. L : : “ North Floodway
R Edinturg [107] : :
| 4 v .
g Ve o o ‘ Arroyo Colorado

\/ . ‘«": " MeAllan | : i :

) Main Floodway "y % @>
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Anzalduas ',-.R
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o BE A Texas Water
RROYO COLORADO WATERSHED
HAREGEN & IBWC FLOODWAY SYSTEM g

Arroyo Colorado e
Watershed & IBWC  }* 2 & IBWC North

Floodway Design
Floodway System Baai

84,000 cfs

IBWC Arroyo
Colorado
Design Capacity of

IBWC Divisor Dike f 21,000CFS
80-20 % Split 45% Present Capacity

(Actual)

Max 5,000 CFS
Allowed without
IBWC River
Diversion

IBWC River £
Diversion of [ .
105,000cfs | 4 o
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HARLINGEN PRoJECT OBJECTIVES nevemTﬁ’n(lgﬁtv{ggerﬂ

TEXAS

1. Develop watershed-based 2D H&H models
(Atlas 14/ 2018 LiDAR/ Survey/Historical Floods)

2. ldentify/ map existing flooding and flood risk areas

3. Formulate/ evaluate alternative drainage improvement
measures

4. Provide a regional drainage plan with No Adverse Impacts
9. Develop a regional drainage criteria

6. Evaluate stream gage station locations for monitoring Arroyo
Colorado flow conditions
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HARIINGEN HISTORICAL FLOOD EVENTS st o

*Hurricane Beulah (1967)
*Hurricane Dolly (July 2008)
*Hurricane Alex (July 2010)
=June 2018

=June 2019

*Hurricane Hanna (July
2020)

=Qctober 2021
=March 2025
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oo P JUNE 19-21 2018 EVENT
HARLINGEN - NEXRAD RAINFALL DATA -

Accumulated Precipitation
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T JUNE 25 2019 STORM EVENT Texas Water
HARLINGEN - NEXRAD RAINFALL DATA Development Board

Accumulated Precipitation

= Accumulated Precipitation
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e B MARCH 27-28 2025 STORM EVENT Texas Water
HARLINGEN - NEXRAD RAINFALL DATA Development Board

Accumulated Precipitation
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e HYDROLOGIC/HYDRAULIC MODELING Texas Water
HARLINGEN NOAA ATLAS 14 RAINFALL DATA Development Board

TEXAS

NOAA Atlas 15
New National Precipitation Frequency Standard
10" Stationary Historical IDFs (NOAA Atlas 14)
----- Non-stationary Historical IDFs (NOAA Atlas 15) 7z
= 1-day
8" 100-year
&
Volume 1 Volume 2
Based on historical Incorporates climate
4 gages and observed projection adjustment 1-da
trends fact .y
) 2-year

1900 1920 1940 1960 1980 2000 2020 2040 2060 2080 2100

2-day
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CITY OF

U Texas Water
HARLINGEN ARROYO COLORADO AT BU77 Development Board
Historic Water Surface e T = o
At Stream Gage — .
v'Record -- March 2025 .

* 6 Feet above Previous Record )o,ul;n 8,550 cfs PEAKED AT 3044 FT

» Peak Flow = 8,550 cfs
v'IBWC Design Flow = 21,000 cfs

o Civil Systems
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12 am 12 am

Site Time (CDT)

Geagh Crated (1129 AM COT My

28 288
8 2023

Historic crests:

1. 24.22 ft on 07-21-2010
2.23.98 ft on 06-21-2018
3. 22.94 ft on 07-27-2020
4, 22.67 ft on 06-25-2019
5. 18.47 ft on 10-09-2010
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CITY OF %
HARLINGEN

TEXAS

HEC-RAS 2D

Texas Water
Development Board

Historical floods

LiDAR DEM

Soil Data

Land Use/Land Cover
NOAA Atlas 14 Precipitation
NexRAD Rainfall Data
IBWC Stream Gauge Data
Parcel Data

Critical Facilities Data

v" Agricultural Land Use Data
v Field Surveying
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o B Texas Water
HARLINGEN 100-YEAR INUNDATION MAPPING Development Board

ZApATA'KAN ‘

Sebastian

)

I'a'Paloma
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e . TOPOGRAPHIC AND DRAINAGE Texas Water
INFRASTRUCTURE CONSTRAINTS ~ Pevelopmentfoard

v"Very flat terrain and obstacles such as
elevated irrigation canals, railroads, and
roadways

v Limited major open ditch outfall infrastructures
such as North Main Drain

v’ Limited underground storm sewer systems
and street inlets
(locations, numbers, and sizes)

v’ Limited detention basin infrastructures :
(local and regional)
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FLOOD INUNDATION DEPTH COMPARISON Texas Water
EXISTING Vs. PROPOSED Development Board

‘Water Surface Elevation on ‘Jefferson Ave’

— HUC10_JUNE2019_STORM_PRO WSE ‘Max'
= HUC10_JUNE2019_STORM WSE "Max
— "Terraing4_StudyArea Profile
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W FLoOD MITIGATION STRATEGIES .

CITY OF y |

HABH}\J(;EN AND ALTERNATIVE MEASURES Development Board
IMPROVEMENT MEASURES ALTERNATIVES STRATEGIES
v'Large conveyance trunklines v'Reduce runoff loading on North Main Drain
v Improve street storm sewer/ inlet sizes by diversion and detention of flood water
v'Increased design frequency v'Construct large storm sewer systems along

West Street and Commerce Street to provide
a conveyance trunkline for Downtown area

v'Improve drains and lateral channel systems

v'Channel Improvements
v'Crossing Improvements

v'Increase detention basin storage capacity including culvert crossings
within available city open land and (ie. 32" Street Drain)
acquisitions.

- — v'Construct new diversion channel north of
v'Convert existing Irrigation Canal North Main Drain

Right of Way for irrigation and
drainage dual purpose.

v'Restore Arroyo Colorado Design Capacity

loxy- Civil Systems
== Engineering, Inc.

v'Regional Flood Warning/Operational Policy




e FLOOD MITIGATION STRATEGIES Texas Water
HARLINGEN AND ALTERNATIVE MEASURES Development Board

TEXAS

‘Qﬂ‘

SUBBASIN DIVISIONS
v'39 Subbasins

v'Physical Constraints
& Drainage Boundaries

v'Area Interactions
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SUBBASIN IMPROVEMENTS
v'Channel Improvements
v'Detention : =t
v'"Pump Stations i S W B g smm T"x"é'EH:
v'Canal Conversions i ¥ ,1./; : - _'  : motd rge

N

v'Culvert Improvements . e Mjlcedes ET L ]
v'Resaca Improvements Y AN R s poco “ .

UPPER LOS!
FRESNOS
RESACA
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9 STORM SEWER IMPROVEMENTS
HARLINGEN CITYWIDE

TEXAS

STORM SEWER ANALYZE
v'155 Systems

v'"Maintain COH 2008 Naming
v'Added Systems

v'50-Year Design (Major Corridors)
v'25-Year Design
v'"Min 24” RCP

loxy- Civil Systems
== Engineering, Inc.




e STORM SEWER SYSTEM [0 s o ey
HARLINGEN IMPROVEMENT B e TR AR "

TEXA

et L= ]

(i

STORM SEWER SYSTEM
v'Individual System Sheet

v Improvement Segments & Sizes
v'Recently Design/ Constructed Segments N :

v'Segments Included in Region CIP Project AL ] -,ff Tl i ) »L,mszi
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1 BENEFIT COST ANALYSIS
(BCA)

CITY OF

HARLINGEN Texas Water

Development Board

TEXAS

o1y Civil Systems
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SAN BENITO/CCDD3
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v'TWDB BCA Input Workbook v1.3 | | e !
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v'Benefit-cost ratios using FEMA 2z ey ;
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. 14 | WEST STREET TRUNKLINE CORRIDOR o ad, Santa Rosa o it
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38 | SANTA MARIA / BUSTAMANTE 7 =N t ot
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BCA Project Areas and Damage
Evaluation Zones

500-Year Flood Depth

1
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CITY OF b

HARLINGEN

TEXAS

BCA Analysis
v'Flood Depths

v'Damages for 10-, 25-, 100-,
and 500-year storm events.

loiy - Civil Systems
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BENEFIT COST ANALYSIS
(BCA) Develgglflggt“{l%tilifl
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L 7 2 BENEFIT COST ANALYSIS
HARLINGEN (BCA)

Legend
[ BCA Risk Areas/Project Areas

500-Year Roadway Flood Depths (Feet)

0.51-1.00
- 1.01-2.00
2| ——201-3.00
s | —301-400
— >400

TXDOT Line Layer with AADT

BCA Analysis

v'Damages for Structures,
Transportation, Critical
Facilities, Agricultural.

Legend
[ Bca project Areas.
500-Year Flood Depth
[ ]<05

] 0500001 - 1.000000
I 1000001 - 2.000000

Transportation
(Roadways)

B

R

~ ,//\Ny“/
Structures
(Buildings)

‘‘‘‘‘‘‘‘‘‘

Critical
Facilities

0 B Project s
500-Year Flood Depth
(Feet)

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘
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e NEW STREAM GAGE STATIONS Texas Water
HARLINGEN FOR EARLY FLOOD WARNING Development Board
STREAM GAGES Harlingen 1
v'5 New Gages Along Arroyo Colorado _—
‘/lnsta"ed by RATES 26.12007, -97.96126
vIntegration with LRGV Region Gage The Arroyo Colarado River
Monitoring System Coms
v'Provide Infrastructure for Future Prosimate Road
Regional Early Warning System s
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Ly FLooD MITIGATION PROJECTS DevelJ;?r)l(lggtv{laoE%

TEXAS

SIGNIFICANT EXAMPLES
CITY OF HARLINGEN
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FLOOD MITIGATION PROJECTS Texas Water
NORTH MAIN DRAIN Development Board
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SUBBASIN TRAITS

| v'Serves Northern & Western Harlingen
v'Backwater Inundates Other Drains
v'169/ US77 Serves as Basin Break

| v'Upstream Ends Connects w/
Stuart Main Place Drain

| v"Major Tributaries: Wilson Tract Drain
13t Street Drain, 3™ Street Drain,

'
J
L i‘ Ve
!
3
-_‘;‘:'

CSE Civil Systems
Engineering, Inc.




o P FLOOD MITIGATION PROJECTS 1 5B
HARLINGEN NORTH MAIN DRAIN — UPPER REACHES I Wevcrara e, G

SUBBASIN TRAITS
v’Large Contributing Area
v'Limited Channel Capacity
v'Future Development

v'Improvements:
Mainstem Detention Basin
Lateral Channel Improvements
Lateral Detention Basins

[Sadl !

-,

o

Dalm \ T ‘i'aan

‘!. ;
I.'
t-.'
30
==
tﬁ&njrp

CSE Civil Systems
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LS A 2 FLOOD MITIGATION PROJECTS Texas Water

HARLINGEN NORTH MAIN DRAIN - LOWER REACHES Development Board
SUBBASIN TRAITS - SRR R e NG

v'Receives Drainage from
North Harlingen

v'High Tailwater & Backwater
Effects onto Other Systems

& Drains by
vFuture Development N @& el .
v'Future Outer Loop Corridor | _ »

- Itl .I.[Ir

N " g s R rhﬁ' e —
_\ Diversions ‘ P - . h o d ||

- Cor ‘bes ﬁ
101!20'5

v'Channel Improvements
v'Diversion to Hardin Ranch Drain
v'Lateral Basins

v'New OQutfall

CSE Civil Systems
Engineering, Inc.




Qr FLOOD MITIGATION PROJECTS

CITY OF ik
HABHI\AIQEN 3 STREET DRAIN
- ‘/ e WSt
» ‘ '"—‘A‘ ‘_: 0 - ;",,.. _Ar‘f Z- ‘ . A — :: = | p— Lo(ﬁ‘jgg &J

’ ?Sé’ib’é’r‘EM
s S

SUBBASIN TRAITS

v'Backwater Inundation from At T s gy TG | . A AT ek

North Main Drain o't o Ty L [l G | Bkt i fuataey

v'Upstream Channel is Restricted
v'Limited Internal Storm Sewer Capacity

v Improvements:
Backflow Protection from NMD
D/S Detention Basin
Sys 023 Basin & Sys 022 Storm Sewer

........

CSE Civil Systems

Engineering, Inc.




oo P FLOOD MITIGATION PROJECTS | | i 1
HARLINGEN AVONDALE & SECLUDED ACRES * - :

".* 4— G = S =10]400B= = Al
- 4

; OUTLET BACKFLOW . 3

‘/44 RESTRICTORS]
4\90 _— ‘

STORM OUTLET

SUBBASIN TRAITS

v'Backwater Inundation from
North Main Drain

tatefl69E

ers

v'Upstream Channel is Restricted
v'Limited Internal Storm Sewer Capacity

v'Improvements:
Backflow Protection from NMD
D/S Detention Basin
Sys 023 Basin & Sys 022 Storm Sewer

"'—I' = S

S ——— 1 {

VAT,

CSE Civil Systems
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CITY OF @
HARLINGEN

TEXAS

FLOOD MITIGATION PROJECTS

SUBBASIN TRAITS

v'Drainage Outfall for Eastern Harlingen
v'Future Development Area
v'Qutfall for Jefferson Drain

v'Improvements:
Channel Improvements
Storm Sewer Improvements
Interior Detention Basins

'z

S

2
£
D
b

CSE Civil Systems
Engineering, Inc.
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32 STREET DRAIN

g
PROP STORM SEWER
®IMPROVEMENTS)
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L
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Texas Water

Development Board

2
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qr FLoOD MITIGATION PROJECTS

HARLINGEN JEFFERSON STREET DRAIN Texas Water

Development Board

BT e | g [ e TR B b [P ot L7 1T F R < =
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i : : o |- i BE tavelt-.. EEEVME LRSS e e Wy

v'Central Harlingen Drainage AP @1 7S O I Y fle R e i
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v'Restrictive Capacity | 98 i YN B3 e : : G- | LR BASINE
W PN (s - : B/ 10'x7’ RCEESEMr Nt i
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S ey & ' % = P 3 : Y ihy. 2 2 T B X

v'Improvements: (ol SR miehEL e F?‘SSQEEEIEBEN@', I
Bypass Systems 3 - AR 3 e I o
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Secondary Outfall 1 @P;’k‘ @
Storm Sewer Improvements == e f" \

: DETENTION o e e 4| B e | B 1E EW OUTFALL TO
E BASIN' tongee Vet [ 32““DRA|N?
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CSE Civil Systems
Engineering, Inc.




o B FLOOD MITIGATION PROJECTS FEeeenissme] a,;;:;
HARLINGEN  LITTLE CREEK & PARKWOOD (g Sief Sisesns

TEXAS

ot : —4 e ; i o N
= . e BRI e DETEN] N’ i) 52
e | E Y S BASIN S A ol U8
SUBBAS!N.TRAITS | N AL wE!I;,_) Qe
v'Creek Limited Capacity & Restrictions P §rLov DiveRsion it bR @oq
v'Arroyo Colorado Backwater B AT R ‘W / SLpar 499\¥ 3
v'Improvements: LaT P e e———
i HET : 2] ’ar WO OdID CErs \
Select_lve Clearly & Desilting R A=ty s, a0 T
Crossing Improvements e LI 'r:_JﬁPROVFMf“TS,\ M)
New Storm Sewer e s W Sy =7 ST,
Controlled Overtopplng at Outlet - L it S qu

D) ({ e { S / <.
ra o - — - 9 e : OUTFALLLL & e

; . = . " R e Nt Y o SFLAP GATESCS o BT
v 2 La™ AR ‘_‘

: : ’ ar 0] ¥ e | Nl ’ A % s , TS A E
- :,' - St Dr | \ 5 AR -‘ ',‘"_ “ <
m . #Zgl_\l‘.llg'lgl'(LE WN Pa' Wood s PR GRS R : L RO R A et e ey ]

- ~CHANNEL C » A -

”""EROVEMENTSW' . Rags s AR, SUBBASIN TRAITS

y e v'Arroyo Colorado Backwater
MCULVERTS

7o RAREPLACEMENT *\Nood D ol v'Limited Storm Sewer Capacity
RISt LN e )"" @
. STORM SEWER v'"No Overland Outfall

¢ SELECTIVE CL;\F{Y " i
. &DES"-TINGPa;\kWOOQ, D IMPROx\I'EMENTS ty \/|mprovement3'
Mty o ‘ W ‘t & .
: A% Backflow Preventers
Berm Protection
Flow Diversion

R Civil [, ; o g B AT NS N ] Detention
—— [ ] S i /s % S ¥WEIR AT CURBS[E A0l 2/ §




T FLOOD MITIGATION PROJECTS e ,,,.—

HAB:EL;(I\AI(;IEN HARLINGEN TOWNSHIP . il ""_‘. i V : ;l_j:"w-{;disofrﬁve » ’
WEST ROAD BB b A 4 ks Al £

:", ¥ ‘qﬁnl.l!_-m\
i ﬁ:ﬁ ,g,ﬂ Storm Sewertgs S Sl L] 1309 Foudlie [ :
& e Improv i o =\ AR TR AR S g L
SUBBASIN TRAITS ol e .n: 11 whfzyleme
v'Limited Outfall Capacity — " ‘ ' R
Into Commerce St. System

v"Topographic Bowl along . %Ki T - U Zm'xﬁo?aégﬁf /
Jackson, Van Buren, Harrison oA 1 SRl w_rlR_UNK,L._NE \
| TR ;

L

v'Improvements: N [ b b o TR AT A
Outfall Trunkline along West Road P nal = ,.'.”",'-‘m
Outfall to Arroyo Colorado < L B D g . S0 #
Storm Sewer Improvements

Bucha nan St
DETENTION

CSE Civil Systems R0 Y P » ¢ U :
Engineering, Inc. » AL . 8 o (N




FLOOD MITIGATION PROJECTS ‘e, TP S e -
HARLINGEN ~ HID1 CANAL CONVERSION & ~THS et 52
SUBBASIN TRAITS

v'Limited Outfall Capacity
v"Topographic Bowl along SE N WIS | ‘ 05 '; g .1 ‘—‘Aw Hans%‘a-s S
Jackson, Van Buren, Harrison /N = . pRopDRA.g,AG'g FeEAL A
v Improvements:
New Outfall to TxDOT Drain

Provide Added Conveyance
Storm Sewer Improvements

FFFFFF
uuuuuu

CSE Civil Systems
Engineering, Inc.




G FLOOD MITIGATION PROJECTS FELZZL JTESTERN
HARLINGEN ~ LOZANO BASIN EXPANSION  {ESiFied it b N

TEXAS

-

SUBBASIN TRAITS < U i) = ,

v'Restrictive Outfall &l Lsois i

v'Limited Storm Sewer Capacity E

v'North Main Drain Backwater g _

\/Improvements: E (2 CANALENCLO%SljJREFaL?Pa[‘\ LN
Expand/ Depend Exist Lozano Basin MR 72 L =)
pump Basinto Crarnel A e i

Storm Sewer Improvements

loiy - Civil Systems
== Engineering, Inc.




e FLOOD MITIGATION PROJECTS

HARLINGEN LiscoMB DRAIN

TEXAS

SUBBASIN TRAITS
v'Limited Channel Capacity / Depth
v'Increase Development

v Improvements:
Channel Improvements
New Laterals
New Channel to Resaca Area
Storage in Resaca Area (Horseshoe Lake)
New Channel Outfall to Arroyo Colorado

loiy - Civil Systems
e Engineering, Inc.

NEW CHANNEL
OUTFALL DIVERISON TO!
ARROYO COLORADO)|

#** “NEW CHANNEL TO
%4 S.CONNECT TO RESACA
55
A
S5

IMPROVE RESACA

4y

. o
/ﬁabe
7
H J’&d

PIPE CONNECTION
TO RESACA DEL LOS|
FRESNOS|

FOR STORAGE \

_____

HORSESHOE
LAKE
.

' ';f&s’a?
/ \ &

PROP CHANNEL{ ¥4
IMPROVEMENTS/4

P
°
PROP SWALE
, "u‘

UPSTREAM d
CONNECTIONE
TO RESACAy,



FLOOD MITIGATION PROJECTS
RESACA CONVERSION

Texas Water
Development Board

RESACA TRAITS
v'Conveyance Capacity
v'Qutfall Depths

v'Detention Storage

v'Future Development m %

1 0O

SiDilworth.Rd

SIPalmiBlvd

koin.

SouthjRatliff
Street{Colonia

v'Channel Improvements
v'Crossing Culverts
v'Outfalls to Arroyo Colorado

loiy - Civil Systems
e Engineering, Inc.




- Texas Water
(EEN Development Board

Questions?

loxy- Civil Systems
== Engineering, Inc.




