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Lower Rio Grande
Flood Control Project

Design Flood estimates based on Hurricane
Beulah of September 1967

250,000 cfs at Rio Grande City

105,000 cfs diverted to Main Floodway at
Anzalduas Dam (Banker Weir)

105,000 cfs diverted to Mexican Floodway at
Retamal Dam

Remaining flow continues downstream along Rio
Grande (20,000 cfs at Brownsville)



Lower Rio Grande
Flood Control Project

Main Floodway Design Flow = 105,000 cfs
Divisor Dike at Mercedes (80%-20% Split)

84,000 cfs diverted north into North Floodway
21,000 cfs diverted east into Arroyo Colorado

Arroyo Colorado is, therefore, an important
component of regional flood control.



LOWER RIO GRANDE FLOOD CONTROL PROJECT
S T A T E S PLAN FOR
___REPAIRS AND IMPROVEMENT
R T T \cmnm-um CFs)

1. Misslon Floodway 7, Retamal Dam | \
2, Hackney Weir 8, Floodvay Divisor Dike

(LR A R R

3. Hackney Floodvay 9, Worth Floodway St11

4. Hidalgo Loop Levee & 10, Campacuas Siphon
Bridge Protection 11, Campacuas Levee

5. Highway 336 Bridge Setback

6. Pharr-San Juan Siphon 18, Arroyo Colorado at
- Welllen Siphon _ Harlingen \
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Study Area

Arroyo Colorado Reach in Cameron County,
Texas

 From US 77 to Port of Harlingen

— USIBWC Gaging Station at US 77

— Major Bridges: US 77, UPRR, BUS 77, Loop 499, FM 509,
Cemetery Road Bridge, and UPRR?2

« City of Harlingen
— Covers 34 square miles
— Population Approx. 66,000
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FM 509 to Port of Harlingen)

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
Deds& 8@ x|9 |- 110 v EEERE F
BQOQ Il e N-TIRN @ BFILIMA S TR RASGeometry - RASMapping~ i 3¢ LUl & < < &2 ApUtilities~ Help~ -

sainjead ejeaio |

[@B| 2 n <«

1278040.633 16594118.873 Feet




What iIs the Current Flood Risk?

How Much of the Design Flow of 21,000 cfs Can
be Conveyed Now in Arroyo Colorado?



Field Trip July 2018

Reasons for the Decreased Flow Capacity






Encroachment of Floodplain Upstream of Loop 499, Looking

South ' } T4
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Constricted Reach of the Arroyo Downstream of US
/7 Bridge, Looking East




Floodplain Upstfeam of BUS 77, Right Overbank
Looking East
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akod Subdivision, Right Floodplain Vegetation |







Floodplain Vegetation Downstream of FM 509, Looking
East




Sediment Deposition Below BUS 77 Bridge, Looking

K Jroeore
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Sediment Deposition Outside hnel Blow BUS 77
Bridge, Loomg Sou g




Sediment Deposition Below Cemetery Road Bridge




ODbjectives of the Study

« Develop a New Hydraulic Model for Arroyo
Colorado (US 77 to Port Of Harlingen)

« Calibrate the Model to Replicate Elevated Water
Surface Elevations (WSEL) at US 77 for June 2018
Storm Event

« Explore Mitigation Scenarios to
Improve/Reestablish Capacity to Convey the
Design Flood
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Survey 2018 Cross Sections (FM 509 to Port)
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Hydraulics

 Hydraulic Model Development

— USACE HEC-RAS (River Analysis System) Software (Ver. 5.0.3)
— Cross Sections (Survey of 2012, and 2018; LiDAR 2011)
— Manning Roughness Coefficients and Parameters

— Hydraulic Structures (Bridges: US 77, UPRR, BUS 77, Loop 499, FM 509,
Cemetery Road, UPRR?2)

« Hydraulic Analysis (Steady State Modeling)

— 2018 Model
— Calibrated Model to Match Elevated WSEL in June 2018 Flood

WSEL = Water Surface Elevations



WSEL (feet) Comparisons with HEC-RAS
2018 Model for Calibration

Rating Curve HEC-RAS 2018 WSEL Differences
A B C
Discharge o (C-A) (C-B)
1996 2012 CW5SOFP 2018 Calib
(cfs)

5000 16.25 22.75 23.21 6.96 0.46
8000 19.67 27.28 27.28 7.61 0.00
21000 29.13 39.57 38.53 9.40 -1.04




Rating Curves

Comparisons of Discharge Capacities of

No. Description A B C
Q % of Q (cfs) % of Q (cfs) % of
(cfs) 1996 1996 1996
1 Year 1996 Rating 5000 100.00 8000 100.00 21000 100.00
2 Year 2012 Rating 2107 42.13 3430 42.87 9483 45.16
3 Year 2018 Rating 1717 34.34 3035 37.94 9472 45.10




Water Surface Elevation NAVDS8S (feet)
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Figure A-5: WSEL Comparisons - HEC-RAS 2018 and US 77
Rating Curves
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Mitigation Scenario

» 50-Foot Vegetation Free Buffer along banks

« Removal of Floodplain Vegetation from US 77
to UPRR#2 Bridge

* Dredging the Channel Inverts to Three Feet
from BUS 77 to Cemetery Road Bridge

Note: Vegetation removal is from BUS 77 to

FM 509. Along steep slopes, only partial
vegetation removal
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WSEL (feet) Comparisons at US 77
Gaging Station

Rating Curve HEC-RAS 2018 WSEL Differences
A B C

Discharge| 1996 2012 Dredge (C-A) (C-B)

(cfs) CW50FPTGBUS77ToRS47

5000 16.25 22.75 16.81 0.56 -5.94

8000 19.67 27.28 19.93 0.26 -7.35

21000 29.13 39.57 29.05 -0.08 -10.52




Comparison of Mitigation Scenario

No. Description A B C
Q (cfs) % of Q (cfs) % of Q (cfs) % of 1996
1996 1996

1 Year 1996 5000 100.00 8000 100.00 21000 100.00
Rating

2 Year 2012 2107 42.13 3430 42.87 9483 45.16
Rating

3 Mitigation 4552 91.04 7729 96.64 21145 100.69
2018 Rating

Water Surface Elevations (WSEL) from 1996 Rating Curve

Q = 5000 cfs, WSEL = 16.25 feet
Q = 8000 cfs, WSEL = 19.67 feet
Q = 21,000 cfs, WSEL = 29.13 feet
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Figure A-6: WSEL Comparisons - Mitigation 2018 and US 77 Rating Curves
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CONCLUSIONS

1 The 2018 HEC-RAS model was able to match
the June 2018 storm observed flood elevation

2. Arroyo Colorado has currently only 45% of
the design discharge capacity of 21,000 cfs

3. A combination of mitigation options
(vegetation removal and dredging) can
restore the full discharge capacity of Arroyo
Colorado

4. Arroyo Colorado needs to be maintained
clear of sediment and debris originating from
upstream as well as outfalls along the reach.
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