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Modeling Efforts



Water Quality Modeling

®SELECT calculates and allocates potential bacteria loadings from
various sources via an ArcGIS environment at a sub-watershed level.
Delineating the watershed into smaller sub-watersheds aids in
targeting specific areas that may be “hot spots” for potential bacteria

loadings.
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SELECT

Watershed Potential E. colisources | Daily potential E. coliload (CFU/day)
Minimum Maximum
Cattle 2.30e+9 3.36e+14
Deer 1.05e+6 8.97e+10
Feral hogs 0 5.78e+12
Walnut Creek
Poultry operations 0 6.37e+13
OWTSs 9.69e+6 5.41e+11
WWTFs 0 1.05e+9
Cattle 1.30e+14 2.55e+14
Deer 3.68e+10 7.37e+10
Feral hogs 2.22e+12 3.98e+12
Mud Creek
Poultry operations 0 9.37e+12
OWTSs 6.15e+6 2.53e+12
WWTFs 0 1.43e+9
Cattle 1.73e+13 1.0%+14
. oer 6 ¢ +9 ©3e+10
a Nals f".-,-mk — . - W—— - == —
Fa ngs 7 3t 1 . weTLL
OWTSs 2. 5e+1v 03e+1l
Cattle 3.58e+13 7.40e+13
Deer 1.37e+10 2.99%+10
Spring Creek
Feral hogs 9.70e+11 1.7%+12
OWTSs 6.07e+10 2.67e+11
Cattle 4.80e+12 6.64e+13
Deer 1.81e+9 2.70e+10
Campbells Creek
Feral hogs 1.3le+1l 2.05e+12
OWTSs 4.25e+9 1.72e+12

Total potential E. coli load
CFU/day

Walnut Creek

I 2.30e+009 - 5.44e+013
[ 54504013 - 1.47e+014
[ 1.48e+014 - 2.70e+014
B 2.71e+014 - 3.41e+014
Spring Creek

I 368e+013

[ ] 369e+013-485e+013
[ 4.86e+013 - 7.35e+013
B 7.36e+013 - 7.59e+013
Pin Oak Creek

[ 1.82e+013 - 2.30e+013
7] 2.31e+013 - 3.30e+013
[ ]331e+013-6.11e+013
B 6.12¢+013 - 1.11e+014
Mud Creek

B 1.34e+014

[ 1.35e+014 - 1 51e+014
[] 15 +014-1.79e+014
B ¢ +014-259%+014

Campt lls Creek
s Y QRELSL X ZRRN
[ ]652e+012-263¢+013
[ ] 2.64e+013 - 6.40e+013
B 6.416+013-6.81e+013
D Walnut Creek Sub-watersheds
|:| Mud Creek Sub-watersheds
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LLMBSC Existing Data



Land Cover

Brownsville Ship Channel Watershed Land Cover

Willacy County
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Drainage Districts

Brownsville Ship Channel Watershed Drainage Districts

Willacy County




Irrigation Districts

Brownsville Ship Channel Watershed IrrigationDistricts

Willacy County
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FEMA Zones

Brownsville Ship Channel Watershed Flood Zones
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FEMA Zones

Flooding Zones Area (sq mi) Percentage

1 A 7 1%

2 AE 83 13%

3 AH 22 3%

4 AO 1%

5 Open Water 0%

6 VE 52 8%

7 X 423 66%
Watershed Area 645

FEMA Flooding Zones

Zone A

Special Flood Hazard Area, within 100 yr floodplain, BFE not determined by

FEMA.
Zone AE Special Flood Hazard Area, within 100 yr floodplain, Detailed study by FEMA,
BFE determined by FEMA
Special Flood Hazard Area, within 100 yr floodplain, Areas of ponding, BFE
Zone AH .
determined by FEMA.
Areas subject to inundation by 1-percent-annual-chance shallow flooding
Zone AO | (usually sheet flow on sloping terrain) where average depths are between one
and three feet
Zone X Areas not in a Special Flood Hazard Area, outside The 500 yr floodplain.




Wastewater Outfalls

Brownsville Ship Channel Watershed Wastewater Outfalls

Willacy County
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Onsite Sewage Facilities

Brownsville Ship Channel Watershed OSSFs
Willacy County
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Onsite Sewage Facilities

Onsite Sewage Facilities (OSSFs)

City of Brownsville 864
City of San Benito 153
City of Los Fresnos 168
City of Los Rio Hondo 4
Total 1,189




MS4s

Brownsville Ship Channel Watershed MS4s

Willacy County
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Desalination Areas

Brownsville Ship Channel Watershed Desalination Plants
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Municipal Solid Waste (MSW)

Brownsville Ship Channel Watershed Landfills
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Colonias

Brownsville Ship Channel Watershed Colonias

Willacy County
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Colonias

Colonias

Color Class Count Description Area (sq mi) | Percentage
Red 29 Lack of basic drainage systems 4 0.6%
Yellow 24 Adequate wastewater disposal 10 1.5
Green 47 Adequate basic drainage systems 10 1.5%
Total 100 645
Green Yellow Red
Drinkable Water Yes Yes No
Wastewater Disposal Yes Yes No
Approved Subdivision Plats Yes Yes No
Paved Roads Yes No No
Adequate Drainage Yes No No
Solid Waste Yes No No

Source: TCEQ, August 2013



Modeling Assumptions



Land Use

Brownsville Ship Channel Watershed Land Cover

Willacy County
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Modeling Assumptions

e OSSFs number and location

Source Value

TWRI/UTRGV Cameron County OSSF database  Permitted systems are based on actual location
(currently being developed) data.

Unpermitted systems are based on occupied
locations outside of service areas, without
permitted OSSFs. (1,189)



Modeling Assumptions

e OSSF failure rates

Source

stakeholder input

Value

As these rates are highly variable by locations and
soils, failure rates will be heavily modified by
stakeholder (especially Authorized Agent) input.

The Texas average was found to be 12% according
to Reed et al 2001.



Modeling Assumptions

* NPDES permitted Wastewater outfalls

Source Value

TCEQ and EPA Total permitted flow and loads, current loads, and
future loading will all be considered

Proposed Value: 32 WWT



Modeling Assumptions

* Desalination permits

Source Value

TWDB, TCEQ, and EPA Total permitted flow and loads, current loads, and
future loading will all be considered

Proposed Value: 2



PREPARED IN COOPERATION WITH THE TEXAS
COMMISSION ON ENVIRONMENTAL QUALITY AND U.S.
ENVIRONMENTAL PROTECTION AGENCY

This project has been funded wholly or in part by the
United States Environmental Protection Agency under
assistance agreement (number) to the Texas
Commission on Environmental Quality. The contents of
this document do not necessarily reflect the views and
policies of the Environmental Protection Agency, nor
does the EPA endorse trade names or recommend the
use of commercial products mentioned in this
document.



