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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

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

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

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

Arroyo Colorado Reach in Cameron County,
Texas

e FromUS 77 to FM 509

— USIBWC Gaging Station at US 77
— Major Bridges: US 77, UPRR, BUS 77, Loop 499, FM 509

e City of Harlingen
— Covers 34 square miles
— Population Approx. 66,000
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What is the Current Flood Risk?

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



Arroyo Colorado Rating Curve at Highway 77
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Water Surface Elevation (WSEL) NAVDS88 (feet)

Arroyo Colorado Rating Curve at Highway 77
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Reasons for the Decreased Flow Capacity















ODbjectives of the Study

e Develop a New Hydraulic Model for Arroyo
Colorado (US 77 to FM 509)

o Calibrate the Model to Replicate Elevated Water
Surface Elevations (WSEL) at US 77 Rating Curve

* EXxplore Mitigation Scenarios to
Improve/Reestablish Capacity to Convey the
Design Flood
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— USACE HEC-RAS (River Analysis System) Software (Ver. 4.1.0)

— Cross Sections (Survey of 2012, LiDAR 2011)

— Manning Roughness Coefficients and Parameters

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

o Hydraulic Analysis (Steady State Modeling)

— 2014 Model
— Calibrated Model to Match Elevated WSEL in 2012 Rating Curve

WSEL = Water Surface Elevations



Water Surface Elevation NAVDS8S8 (feet)
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MITIGATION SCENARIOS



Coordination

o September 24, 2014
Met with City of Harlingen to discuss
decreased flow capacity and plans to
Improve/reestablish flow capacity.

o September 25, 2014
Met with U.S. Fish & Wildlife Service and
discussed type of vegetation that can be
removed and locations.



Mitigation Scenarios

* (1) Removal of Island

e (2) 50-Foot Vegetation Free Buffer

* (3) Removal of Floodplain Vegetation
(4) Scenario (2) + (3)

Note: Vegetation removal is from BUS 77 to
FM 509. Along steep slopes, only partial
vegetation removal



Water Surface Elevation NAVDS88 (feet)
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Water Surface Elevation NAVD88 (feet)

WSEL Comparisons - HEC-RAS 2014 and US 77 Rating Curves

50-Foot Vegetation Clearance on Both Right and Left Banks from BUS 77 to FM 509
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Water Surface Elevation NAVDSS (feet)
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Floodplain Vegetation Removal from BUS 77 to FM 509
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Water Surface Elevation NAVDSS (feet)
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Channel Bank Vegetation Clearing in 50-foot Buffer AND Floodplain Vegetation Clearing

Between BUS 77 to FM 509
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Comparison of Mitigation Scenarios

A B C
No. escription Q(cfs) |%of1996| Q(cfs) |%of1996| Q(cfs) |%of 199
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 No Island 2146 42.91% 3511 43.89% 9513 45.30%
4 50-Foot Veg Buffer 2860 57.20% 5063 63.29% 15304 72.88%
5 Floodplain Vegetation Removal| 2657 53.15% 4633 57.92% 14216 | 67.70%
6 (4) +(5) 3039 | 60.78% | 5504 | 68.80% | 17190 | 81.86%

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



QUESTIONS



