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Chapter 3.

Water Supplies

The planning effort requires a detailed understanding of current and potential water supplies.
Region M water users rely mainly on surface water from the Rio Grande although both fresh and
brackish groundwater is used across the region for primary or supplementary water supplies.
Increasingly, sources which require additional treatment, like brackish groundwater, are being
considered in the face of increasing demands. Reuse of water for both potable and non-potable
uses is expected to increase in the region as demands on existing surface and groundwater
increase and the technology, permitting, and public acceptance processes become more
commonplace. Figure 3-1 shows the 2020 estimates of available water resources in Region M.

Major Water Resources, Region M (2020)
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Figure 3-1

Major Groundwater, Surface Water, and Reuse Water Source Projections in Region M

3.1

Surface Water

3.1.1

Rio Grande

The Rio Grande, called the Rio Bravo in Mexico, is the fifth longest river in the United States
and among the top twenty in the world. It extends from 12,000 feet above sea level in the San
Juan Mountains of Colorado to the Gulf of Mexico (1,901 miles) and forms a 1,255 mile
segment of the border between the United States and Mexico.
The entire Rio Grande basin covers an area approximately 336,000 square miles, with
approximately half the watershed in the United States and the other half in Mexico.
Approximately 182,000 square miles of the basin actually contribute flow; the remainder
includes numerous endorheic, or closed basins. Roughly 54,000 square miles of the total
watershed are within Texas, about 8,100 square miles of which are endorheic basins.
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Figure 3-2

Rio Grande Basin

The two major international reservoirs on the Rio Grande, Falcon and Amistad, are operated as a
system by the International Boundary and Water Commission (IBWC) for flood control and
water supply purposes. Amistad Reservoir is located in Val Verde County (in Region J) at the
confluence of the Devils River, 12 miles northwest of Del Rio. Falcon Reservoir is located
between the cities of Laredo, Texas and Rio Grande City, Texas, about 275 river miles upstream
from the Gulf of Mexico.
In addition to the two international reservoirs on the Rio Grande (Amistad and Falcon), Mexico
has constructed an extensive system of reservoirs on tributaries of the Rio Grande. Figure 3-4
shows the location of these reservoirs.
Drought of Record
The regional water plan is based on "drought of record" conditions, which are based on worst
drought known to have previously occurred in the region as documented by existing hydrologic
records. Each basin’s Water Availability Model (WAM) determines the Firm Yield of the
reservoir system, which is the supply modeled to be available in the drought of record.
The Rio Grande Basin and the Amistad-Falcon Reservoir System refer to the drought spanning
from February 1993 to October of 2000 as the drought of record. This 7.75 year period is the
most severe hydrologic drought according to the Rio Grande Water Availability Model (WAM),
2016 Rio Grande Regional Water Plan
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and is used to predict Firm Yield over the planning horizon. Historical data showing combined
storage in the Amistad (green) and Falcon (blue) Reservoir system are shown in Figure 3-3.

Amistad and Falcon Reservoir System Combined
Historical Storage (Acre-Feet)
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Figure 3-3

Combined U.S. and Mexican Storage in Amistad and Falcon Reservoirs, 1953 – 2011 (Acrefeet).1

The span of the current drought is limited by the extent of naturalized flow data in the WAM.
The actual drought extended through approximately 2003, and if the WAM were updated to
include those years, may impact the drought of record. Extending the span of the drought of
record or reviewing recent droughts could change the drought of record, and therefore the firm
yield projections. It was recommended in the 2011 Regional Water Plan, and is the opinion of
the RWPG, that the Rio Grande WAM should be updated regularly.
Shared Resources with Mexico
Two treaties between the United States and Mexico contain basic provisions regarding the
development and use of Rio Grande waters by the two countries. The 1906 Convention provides
for delivery to Mexico by the United States of 60,000 acre-ft. of water annually in the El PasoJuarez Valley upstream from Fort Quitman, Texas. If shortages occur in the water supply for
United States, then deliveries to Mexico are to be reduced in the same proportion as deliveries to
the United States. Region M interprets the 1906 Convention and 1944 Treaty so that the flows in
the Rio Grande at Fort Quitman are owned 100% by the United States because Mexico waived
any and all claims to the waters of the Rio Grande for any purpose whatever between the head of
the present Mexican Canal and Fort Quitman, Texas. All other flows occurring in the Main

1

USIBWC's Water Accounting Division, accessed 3/27/2015. The IBWC is the legal repository of data related to
this lake for treaty purposes and official versions of the datasets should be obtained directly from them.
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Channel of the Rio Grande downstream from Fort Quitman are owned 50% by the U.S. and 50%
by Mexico.

Figure 3-4

Rio Grande Basin, Showing Tributaries and Major Reservoirs in Mexico

The Treaty of February 3, 1944 for "Utilization of Waters of the Colorado and Tijuana Rivers
and of the Rio Grande" described how Mexico and the United States would divide the waters of
the Rio Grande from Fort Quitman to the Gulf of Mexico, and the waters of the Colorado River.
Of the waters of the Rio Grande, the Treaty allots to Mexico: (1) all of the waters reaching the
main channel of the Rio Grande from the San Juan and Alamo Rivers, including the return flows
from the lands irrigated from those two rivers; (2) two-thirds of the flow in the main channel of
the Rio Grande from the measured Conchos, San Diego, San Rodrigo, Escondido and Salado
Rivers, and the Las Vacas Arroyo, subject to certain provisions; and (3) one-half of all other
flows occurring in the main channel of the Rio Grande downstream from Fort Quitman. The
Treaty allots to the United States: (1) all of the waters reaching the main channel of the Rio
Grande from the Pecos and Devils Rivers, Goodenough Spring and Alamito, Terlingua, San
Felipe and Pinto Creeks; (2) one-third of the flow reaching the main channel of the river from the
six named measured tributaries from Mexico and provides that this third shall not be less, as an
average amount in cycles of five consecutive years, than 350,000 acre-ft. annually; and (3) one-
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half of all other flows occurring in the main channel of the Rio Grande downstream from Fort
Quitman.2
The Treaty makes exceptions for years of extraordinary drought or serious accident to the
hydraulic systems on the Mexican tributaries, however extraordinary drought is not defined. As a
result, Mexico often runs a deficit for up to four consecutive years and repays the debt in years of
high precipitation. This significantly impacts the reliability of supplies, and is especially difficult
for farmers whose water rights are the most vulnerable to reduced system availability.
Although the term “extraordinary drought” is not expressly defined in the Treaty, as other terms
are defined in Article 1, it is implicitly defined in the second subparagraph of Article 4B(d) as an
event which makes it difficult for Mexico “…to make available the run off of 350,000 acre-ft.
(431,721,000 cubic meters) annually.” In other words, it is a drought condition when there is less
than 1,050,000 acre-ft. (350,000 U.S. share and 700,000 Mexico share) of “run-off waters in the
watersheds of the named Mexican tributaries” so as to allow Mexico to deliver the required
amount of 1,050,000 acre-ft. to the Rio Grande. This amount is measured at the Rio Grande,
without regard to conveyance losses in Mexico, and so Mexico must assume conveyance losses
in Mexico and deliver to the Rio Grande the full amount. If there is sufficient run off water in the
watershed of the Mexican tributaries, an extraordinary drought does not exist.
The International Boundary and Water Commission (IBWC) tracks the deliveries of water from
Mexico to the US. Figure 3-5 shows how much water that has been delivered from Mexico in
each of the previous cycles since 1988. The cycles last either 5 years or until the conservation
pools in the two reservoirs are full. Figure 3-6 shows the deliveries for this current cycle
compared with the target delivery rate as described in the 1944 Treaty.

Figure 3-5

Water Delivered to the U.S. from Mexico, 1988 – 2013 (IBWC)

2

The International Boundary and Water Commission - Its Mission, Organization and Procedures for Solution of
Boundary and Water Problems, http://www.ibwc.state.gov/About_Us/About_Us.html
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Figure 3-6

Water Delivered to U.S. from Mexico, Current Cycle (IBWC)

Rio Grande Water Availability Model
Availability in the Rio Grande for U.S. use is determined by the Rio Grande Water Availability
Model (WAM), maintained by TCEQ. Estimated historical streamflow conditions are developed,
including typical wet, dry, and normal flow periods, as they would be without the influence of
manmade diversions, dams, and other influence on the watershed, called naturalized flows. The
current Rio Grande WAM includes data from 1940 to 2000 from control points, or locations
where contributing streams have gauging data, in both Texas and Mexico. The WAM extends to
the New Mexico state line, and includes data from both the Rio Grande and the Pecos Rivers at
the state line, according to the provisions of existing compacts between the states. The 19402000 historical period includes the droughts of the 1950s and 1990s, both of which represent
extreme drought conditions for most of the Rio Grande Basin. The current drought of record,
1993-2000, continued beyond the year 2000, and may not be fully quantified because those data
are not included in the WAM.
In order to estimate the Firm Yield, the WAM is run with particular parameters intended to best
approximate a drought scenario, called Run 3. This model run assumes that all water rights are
fully diverted and that there are no return flows into the Rio Grande. The Simplified Rio Grande
WAM Run 3 is the current WAM Run 3, according to TCEQ.3 Firm Yield values for 2020 and
3

TCEQ letter, ‘Region M changes to the Rio Grande WAM,” dated January 14, 2014 from Dr. Kathy Alexander,
Water Availability Division to Ms. Connie Townsend, TWDB.
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2070 were estimated by the WAM Run 3, showing a reduction in availability over time due to
sedimentation. These two projections were linearly interpolated over the intermediate decades.
The annual Firm Yield, averaged for each planning decade, is shown in Table 3-1.
Table 3-1

Firm Yield Projections for the Amistad-Falcon Reservoir System 2020-2070 (Acre-feet/year)

Source
Amistad-Falcon
Reservoir System

2020
1,060,616

2030

2040

1,059,260

1,057,903

2050
1,056,547

2060
1,055,191

2070
1,053,834

The WAM then simulates the monthly ability of individual water rights to meet their authorized
diversions or storage quantities in accordance with the TCEQ’s Rio Grande operating rules. The
simulations are performed using the Water Rights Analysis Package program (WRAP).4 The
results of this simulation indicate that there is no water in the Rio Grande Basin which is not
already appropriated, and estimates the reliability of each of the different types of water rights.
These monthly simulations are aggregated into decadal averages for planning purposes.
All of the Rio Grande Basin below the New Mexico state line, including the Mexican portion of
the basin, is included in the Rio Grande WAM. The treaty provision requiring a minimum of
350,000 acre-ft. /year to be delivered to the U.S. from the six named Mexican tributaries has not
been incorporated into the WAM, because it is not enforced on an annual basis and future
compliance is uncertain. The transfer of Mexican water from the six named Mexican tributaries
of the Rio Grande to the U.S. is modeled after Mexico’s demands and reservoirs on these
tributaries have been simulated. The U.S. is allotted one-third of the remaining flow at the
mouths of each of the six named Mexican tributaries. Demands for water along the Rio Grande
by both U.S. and Mexican water users downstream of these Mexican tributaries then are
simulated in the model.
Kennedy Resource Company, Inc. (KRC) was asked to review and revise the 2007 Rio Grande
WAM as a part of this update to the Region M Plan. A hydrologic variance was requested by the
Region M planning group, and approved by Mr. Jeff Walker on June 2, 2014 (Appendix EA-2).
TCEQ’s WAM Run 3 showed approximately 1,150 water rights associated with the United
States’ (U.S.) share of the Amistad-Falcon Reservoir System. KRC developed a simplified
version of the WAM which represents all U.S. water rights using aggregated water right groups.
In addition to the simplified modeling of the water rights, the WAM was revised to correct
certain errors and misrepresentations of specific water rights. Additionally, the sedimentation
rate for Amistad Reservoir was revised based on a new sediment surveys, and the distribution of
Class A and B water rights data were updated based on recent data from TCEQ. The changes
made to the Rio Grande WAM are summarized in the KRC report, included in Appendix EA-2.
It is recommended that the WAM be used to further evaluate the impacts of urbanization and
changing water use, which is further discussed and quantified in Chapter 5.
Table 3-2 shows the results of 6 different WAM runs, represented by columns numbered 1-6 in
the heading. Each model run is based on the current distribution of water rights between DMI
4

“Water Rights Analysis Package (WRAP) Users and Reference Manual,” published by the Texas Water Resources
Institute at Texas A&M University, revised December 2003, by Ralph A. Wurbs (Wurbs, 2003). The version of the
WRAP program dated February 2004was used for the 2004 Rio Grande WAM (Wurbs, 2004).
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and Agriculture and Mining. The model is intended to show how the system will operate over the
next 50 years, assuming that all other conditions stay the same.
The demand condition describes whether the WAM was run with the full authorized diversions
for Class A and B water rights, or a Firm Yield diversion based on reliability. The first two
results columns show the previously accepted model approach, showing each of the water rights
separately. The next four columns show the simplified KRC model. This shows that the
simplification does not significantly change the results.
The first four columns show reservoir storage with 2013 sedimentation conditions, and the last
two show 2020 and 2070, respectively. The model conditions used in this Plan are from Column
5, 2020 Firm Yield, and column 6, 2070 Firm Yield.
3.1.2

Rio Grande Operations

Waters of the Rio Grande are treated as a ‘stock resource,’ and accumulated in the AmistadFalcon reservoir system and released on demand in accordance with water rights set by law. The
TCEQ administers the United States’ share of water stored in Amistad and Falcon Reservoirs in
compliance with the decision of the Thirteenth Court of Civil Appeals in the case, “State of
Texas, et al. vs. Hidalgo County Water Control and Improvement District No. 18, et al.”
commonly referred to as the Valley Water Suit, and the Adjudication Decree in the Middle Rio
Grande under the Water Rights Adjudication act of 1967. The TCEQ Rio Grande Watermaster
program is responsible for allocating, monitoring, and controlling the use of surface water in the
Rio Grande Basin from Ft. Quitman to the Gulf of Mexico.
Since the 1960s, the U.S. portion of the Rio Grande below Amistad has been fully adjudicated,
such that there is no ‘unclaimed’ water regularly available in the system. Water rights on the
river are divided into two major types: Domestic, Municipal, and Industrial (DMI) rights, and
irrigation and mining rights (which are sub-divided into Class A and B). These rights represent
the annual allowable maximum diverted, but because demand exceeds supply in a drought year,
only the highest priority (DMI) water rights are guaranteed to receive the full amount of their
water rights. Class A and B irrigation and mining accounts are allocated water on a pro-rata
basis, but are not necessarily able to access their maximum authorized diversion each year.
To determine the amount of water to be allocated to various accounts, the Watermaster makes
the following computations at the beginning of each month:
1.
2.
3.
4.

From the amount of water in usable storage, 225,000 acre-ft. are deducted to reestablish the DMI storage pool. These uses are given the highest priority;
From the remaining storage, the total end-of-month account balances for all lower
and middle Rio Grande irrigation and mining allottees are deducted; and,
From the remaining storage, the operating reserve is deducted to account for
evaporation, seepage, conveyance losses, and emergencies; and
Any remaining storage is allocated to the irrigation and mining accounts.

In years of limited availability Class A and Class B mining or irrigation water accounts are only
replenished as water is available. Sometimes only 30% or 40% of the face value of their water
right can be diverted over the course of a year. Steps 2 through 4 listed above are iterative, and
are all based on the reservoir volume. When there is insufficient water to fulfill the account
balances for Irrigation and Mining, the requirement for operating reserve can be reduced.
2016 Rio Grande Regional Water Plan
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Table 3-2

Rio Grande WAM Model Runs (Acre-feet /year)

Rio Grande WAM Model Runs - Firm Yield Of U.S. And MX Reservoir System
Quantities In Acre-Ft./year Unless Specified Otherwise
(1)
(2)
(3)
(4)
(5)
(6)
Demand Condition
Authorized Firm Yield Authorized
Firm Yield
Water Rights Represented
ALL WR'S
ABREVIATED 14
Sedimentation Condition
2013
2020
2070
R3-FULL- R3-FULLR3FY-ABBR- FY-ABBR- FY-ABBRWAM Run
AA
FY
ABBR-AA
2013
2020
2070
Supplies
DMI
301,922
301,922
301,922
301,922
301,922
301,922
Class A
1,617,234
697,028 1,617,234
697,028
695,411
689,750
Class B
186,952
62,633
186,953
62,629
63,284
62,162
Total
2,106,108 1,061,582 2,106,109
1,061,579
1,060,616
1,053,834
Total For Class A and Class B
1,804,186
759,660 1,804,187
759,657
758,694
751,912
Reservoir Information (Acre-ft.)
US Amistad Conservation
Capacity
1,821,502 1,821,502 1,821,502
1,821,502
1,804,609
1,683,947
US Falcon Conservation
Capacity
1,548,640 1,548,640 1,548,640
1,548,640
1,546,437
1,530,703
US Combined Conservation
Capacity
3,370,142 3,370,142 3,370,142
3,370,142
3,351,046
3,214,650
Min U.S. Simulated Storage
239,989
358,248
225,980
371,711
371,853
373,824
Max Simulated U.S. Storage
3,370,142 3,370,142 3,370,142
3,370,142
3,351,046
3,214,650
U.S. ANNUAL FIRM YIELD
NA
1,061,579
NA
1,061,579
1,060,616
1,053,834
Monthly Period Reliability
DMI
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
Class A
58.9%
100.0%
56.4%
100.0%
100.0%
100.0%
Class B
32.1%
100.0%
29.5%
100.0%
100.0%
100.0%
Annual Average Demand Met
DMI
301,922
301,922
301,922
301,922
301,922
301,922
Class A
1,132,991
697,028 1,116,796
697,028
695,411
689,750
Class B
86,017
62,632
83,098
62,629
63,284
62,162
Total
1,520,929 1,061,581 1,501,816
1,061,579
1,060,616
1,053,834
Vol Rel of PA Rights (w/o BWeir)
45.39%
45.39%
45.39%
45.39%
45.39%
45.39%
Vol Rel of BWeir
6.58%
29.11%
41.91%
47.90%
47.94%
48.83%
Drought (Feb 1993-Oct 2000)
1,289,154 1,250,332 1,255,881
1,257,065
1,253,974
1,234,366
Releases from U.S. System
309,149
333,916
290,879
289,552
282,682
363,924
Channel Losses on Releases
49,949
231,668
42,010
230,346
229,467
222,761
System Evap Loss
MX FIRM ANNUAL YIELD
NA
893,896
NA
893,896
893,056
886,546
Max Annual MX Shortage
85,478
0
86,113
0
0
0

Water that has been designated for municipal use must be used for municipal purposes, and
similarly irrigation water rights for irrigation, etc. unless it is permanently converted through
TCEQ. When irrigation and mining water rights are converted to municipal water rights, the
maximum diversions for Class A are reduced by 50% and Class B by 60%. The main mechanism
for this conversion is urbanization.
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3-9

Water Supplies - Surface Water

Generally, under the current rules and regulations of the TCEQ, all United States water that is
diverted from the lower and middle Rio Grande by authorized diverters is accounted for by the
Rio Grande Watermaster with appropriate charges against annual authorized diversion accounts
in accordance with existing individual water rights and against individual storage accounts in
Falcon and Amistad Reservoirs.
When there are substantial flows in the river due to high runoff conditions, the Rio Grande
Watermaster may allow water rights holders along the lower and middle Rio Grande to divert
water without it being charged to their accounts. These are referred to as “no charge pumping”
periods, and diversions during such periods are authorized by an Order issued by the Texas
Water Commission on August 4, 1981. When no-charge pumping is declared by the Rio Grande
Watermaster, water from the Rio Grande can be diverted by authorized water rights holders in
unlimited quantities, to the extent it is available, without their respective annual water use and
storage accounts being charged.
DMI water right accounts are not allowed to roll over any water each year; they are limited to
diverting no more than their water right in each year. Class A and B water right accounts can
accumulate up to 1.41 times the annual authorized diversion right in storage. If an allottee does
not use any water for two consecutive years, its account is reduced to zero.
TCEQ records from 2013 show the annual water rights (AWR) that are held for Rio Grande
water, separated into user designations for Domestic (guaranteed, similar to municipal but more
commonly used for lawn watering or small accounts outside of city accounts), Municipal (most
commonly raw water for municipal treatment plants), Industrial, Irrigation class A and B, MultiUse (Multi, which refers to a water right that can be used for either mining or irrigation and is
allocated in the same way as irrigation water rights), and Mining. Annual water rights are
aggregated into DMI, Class A, and Class B in Table 3-3, and the full listing of Rio Grande water
rights is included in Appendix EA-3.
Table 3-3

2013 Annual Water Rights, 2014 Rio Grande Water Availability Model Update (Acrefeet/year)

WAM AWR (KRC's 2014 WAM Update)
301,992

DMI
Class A

1,617,234

Class B

186,952

Total

3.1.3

2,106,178

Irrigation Districts

Irrigation districts (IDs) operate under rules and regulations in the Texas Water Code, and within
the TCEQ operational rules that resulted in part from the Valley Water Suit. Among other things,
this judgment allocated specific amounts of water in the Lower Rio Grande Valley to individual
DMI water users (typically cities) with documented historical water usage, and it assigned these
DMI water rights to specific irrigation districts, which had pumping facilities on the river, for the
subsequent diversion and delivery of river water to the DMI users. In effect, the irrigation
districts were assigned municipal water rights that were specifically designated for certain
individual domestic, municipal, and industrial water users. Most of the DMI water users in the
Lower Rio Grande Valley continue to obtain their water supplies from the irrigation districts
2016 Rio Grande Regional Water Plan
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under the original water rights that are owned by the irrigation districts but that have specific
assignments to the DMI users.
Most water in the Lower Rio Grande is diverted and delivered by IDs, although some farmers,
entities, and individuals divert their own water directly, including most users in the Middle Rio
Grande. Water right holders request diversion certifications from the Watermaster, and then
divert water from the Rio Grande into their storage and delivery systems. Water is metered as it
is pumped out of the river, according to TCEQ Watermaster rules, but most IDs do not meter any
water provided to irrigators or “domestic” water usage for lawn watering and livestock.
In some cases, there are written contracts between the DMI users and the IDs for water delivery;
however, often there are only general agreements between the DMI users and the irrigation
districts that water will be delivered pursuant to the requirements of the original water rights that
specifically assigned water to the DMI users. When these delivery contracts or agreements
expire, they are often extended with revised rates to cover pumping costs. Sometimes when the
annual allotment for DMI water as stipulated in a water right is exceeded by an individual DMI
water user, the ID will continue to supply DMI water to the DMI user under the district's own
water right, to the extent that a district has these rights available, and then charge the DMI user
for this additional water. If the District does not have available municipal water rights, the City
or the District can acquire municipal use water from third parties to deliver to the City. This onetime delivery of water is referred to as "contract water,” which means that water is being
delivered to a DMI user on a short-term contractual basis, governed by the Watermaster rules.
The DMI water users are guaranteed the maximum diversion of the water rights, and it is these
water rights, rather than the condition of the reservoirs, that determine the extent of the overall
DMI supply. There are some municipal water users that have their own water rights, and some
that have specific contracts for DMI water from the irrigation districts under the districts' water
rights exclusive of the original allotments from the Rio Grande Valley Water Suit.
Irrigation water rights are also generally held by the irrigation district. Farmers pay an annual flat
rate assessment which entitles them to receive irrigation water based on acreage. Each district
operates somewhat differently with respect to if and how water can be sold and purchased within
and outside of the district. For instance, during a drought period some districts allow farmers to
consolidate their allocation of water on one portion of their land, some allow for sales within the
District, and some allow for sales outside of the district. When the District is not on allocation,
most water will be delivered to farmers on a “first-come, first-served” basis.
The drought year projections for 2020 water rights, water diversion, and water delivered to end
users are shown below in Table 3-4. Each District is listed with the associated end users, and the
maximum diversion for the water rights for each end user. The diversion data shows what water
expected to be diverted in a drought year, showing reduced reliability for irrigation and mining
water rights, and full authorized volumes for DMI water rights. The projected delivery to the end
user is the diversion amount further reduced by conveyance losses.
As the basis of our supply analysis, diversions are projected out to 2070, reflecting the gradually
decreasing yield from the reservoirs due to sedimentation. The Deliveries are projected out with
the combined impacts of conveyance losses and the reduction in reliability from lower reservoir
yields. These supply projections are intended to show what supplies are currently available, and
project what supplies would continue to be available if no water management strategies are
implemented.
2016 Rio Grande Regional Water Plan
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Table 3-4

Irrigation Districts, Water Rights, Water Diversions, and Water Deliveries (Acre-feet/year)

Adams Garden
User
Cameron County Irrigation
City of Harlingen (Class A Agricultural WR)

Water Right
18,738
1,625

2020 Diversion
8,057
699

2020 Delivery
5,479
485

Water Right
17,353
2,407
183
30

2020 Diversion
5,074
554
124
14

2020 Delivery
3,450
377
85
9

7,380

5,018

3,413

145

68

46

Brownsville ID
User
Cameron County Irrigation Class A
Cameron County Irrigation Class B
Cameron County-Other

Water Right
33,949
3,633
334

2020 Diversion
14,598
1,230
334

2020 Delivery
9,927
836
227.12

CCID #2
User
Cameron County Irrigation Class A
Cameron County Irrigation Class B
Cameron County Steam Electric
San Benito
Rio Hondo
East Rio Hondo WSC
Cameron County-Other

Water Right
151,617
1,655
192
7,032
890
5,167
850

2020 Diversion
65,195
560
0
7,032
890
5,167
850

2020 Delivery
44,333
381
0
4,782
605.2
3,514
578

CCID #6 - Los Fresnos
User
Cameron County Irrigation Class A
Cameron County Irrigation Class B
Los Fresnos
Olmito WSC
Brownsville
Pass-Through: Bayview ID
Pass-Through: CC WID #10

Water Right
50,142
4,707
1,051
1159.5
386.5
27,488
7,988

2020 Diversion
21,561
1,593
1,051
1159.5
386.5
16,005
3,435

2020 Delivery
14,662
1,083
714.68
788.46
262.82
10,883
2,336

CCWID #10
User
Cameron County Irrigation (From CCID #6)

Water Right
7,988

2020 Diversion
2,336

2020 Delivery
1,588

CCID #16
User

Water Right

2020 Diversion

2020 Delivery

Bayview ID #11
User
Cameron County Irrigation Class A (Delivered by CCID #6)
Cameron County Irrigation Class B (Delivered by CCID #6)
Cameron County-Other (Delivered by CCID #6)
Cameron County Industrial (Delivered by CCID #6)
Laguna Madre Municipal (Delivered by CCID #6, PassThrough)
Cameron County Livestock

2016 Rio Grande Regional Water Plan
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3,713

1,597

1,086

Delta Lake ID
User
Willacy County Irrigation
Hidalgo County Irrigation
Lyford
North Alamo WSC – Manufacturing
North Alamo WSC - Municipal
Raymondville
Hidalgo County-Other (Monte Alto)
Willacy County Other (Port Mansfield)
Hidalgo County Livestock
Willacy County Livestock
Pass Through: Engleman ID
Pass Through: Valley Acres ID

Water Right
76,828
100,603
980
554
8,151
5,670
600
250
571.56
748.44
18,706
16,624

2020 Diversion
32,951
43,149
980
554
8,151
5,670
600
250
748.44
571.56
8,044
7,433

2020 Delivery
19,771
25,889
588
332.4
4,891
3,402
360
150
449.064
342.936
4,826
4,460

Donna ID
User
Hidalgo County Irrigation Class A
Hidalgo County Irrigation Class B
City of Donna
North Alamo WSC
Hidalgo County Other (La Blanca)

Water Right
95,135
2,233
4,190
2,690
13

2020 Diversion
40,908
756
4,190
2,690
13

2020 Delivery
29,045
537
2,975
1,910
9.23

Engleman ID
User
Hidalgo County Irrigation (From Delta Lake ID)

Water Right
18,706

2020 Diversion
4,826

2020 Delivery
3,427

Harlingen ID
User
Cameron County Irrigation Class A
Cameron County Irrigation Class B
City of Harlingen
Military Highway WSC
Cameron County-Other
East Rio Hondo WSC
Pass Through: La Feria

Water Right
98,233
99
23,692
978
69
345
293

2020 Diversion
42,240
34
23,692
978
69
345
126

2020 Delivery
28,723
23
16,111
665
47
235
86

HCID #1
User
Hidalgo County Irrigation Class A
Hidalgo County Irrigation Class B
Edinburg
McAllen
North Alamo WSC Manufacturing
North Alamo WSC Municipal
Sharyland WSC
Hidalgo County Steam-Electric

Water Right
75,060
4,802
9,530
4,000
136
1,740
3,465
250

2020 Diversion
32,276
1,625
9,530
4,000
136
1,740
3,465
250

2020 Delivery
22,916
1,154
6,766
2,840
97
1,235
2,460
178

Cameron County Irrigation
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79,700
1,605
4,357

36,904
802
1,874

26,202
569
1,330

HCID #2
User
Hidalgo County Irrigation Class A
Hidalgo County Irrigation Class B
North Alamo WSC
Manufacturing
Alamo
McAllen
Pharr
San Juan
Edinburg
Rio Grande City
Falcon Rural WSC

Water Right
137,978
6,472
3,750
203
2,258
8,111
9,495
3016
3,170
600
60

2020 Diversion
59,331
2,191
3,750
203
2,258
8,111
9,495
3,016
3,170
600
60

2020 Delivery
42,125
1,555
2,663
144
1,603
5,759
6,741
2,141
2,251
426
42.6

HCID #5
User
Hidalgo County Irrigation Class A
Hidalgo County Irrigation Class B

Water Right
14,408
618

2020 Diversion
6,195
209

2020 Delivery
4,399
149

HCID #6
User
Hidalgo County Irrigation Class A
Hidalgo County Irrigation Class B
Agua SUD
Hidalgo County Steam Electric
Hidalgo County-Other

Water Right
36,761
1,008
5,816
125
368

2020 Diversion
15,807
341
5,816
125
368

2020 Delivery
11,223
242
4,129
89
261

HCID #13/ Baptist Seminary
User
Hidalgo County Irrigation

Water Right
4,357

2020 Diversion
1,330

2020 Delivery
944

HCID #16
User
Hidalgo County Irrigation Class A
Hidalgo County Irrigation Class B
La Joya
Agua SUD
Hidalgo County Mining Class A
Hidalgo County Mining Class B
Hidalgo County-Other

Water Right
30,749
3,130
559
3,657
200
429
100

2020 Diversion
13,222
1,060
559
3,657
86
145.2165
100

2020 Delivery
9,388
752
396.89
2,596
61.06
103.103715
71

H&CC ID #9
User
Cameron County Irrigation
Hidalgo County Irrigation

Water Right
12,523
161,405

2020 Diversion
5,385
54,636

2020 Delivery
3,769
38,245

Pass Through: Santa Cruz ID
Pass Through: Hidalgo MUD
Pass Through: HCID #13
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5,600
375
1,000
325
1,840
5,611
225
3,097
75
966

5,600
472
1,300
352
1,840
5,611
225
3,097
75
966

3,920
330
910
246
1,288
3,928
157
2,168
52
676

HC MUD 1
User
Hidalgo County Irrigation
Hidalgo County MUD

Water Right
1,496
1,120

2020 Diversion
281
273

2020 Delivery
200
194

HC WID 3/ McAllen
User
McAllen
Hidalgo County Mining
Hidalgo County Irrigation Class A
Hidalgo County Irrigation Class B
Hidalgo County Manufacturing

Water Right
16,350
100
8,453
293
600

2020 Diversion
16,350
100
3,635
99
600

2020 Delivery
11,609
71
2,581
70
426

HC WCID 18
User
Hidalgo County Irrigation
Hidalgo County Mining

Water Right
807
2,421

2020 Diversion
273
819

2020 Delivery
194
582

86,357
255
300
350
1,500
900
2,152

37,134
86
300
350
1,500
900
2,152

25,251
59
204
238
1,020
612
1,463

Maverick County ID
User
Maverick County Irrigation
Maverick County-Other
Maverick County Mining Class A
Maverick County Mining Class B

Water Right
134,900
2,690
10
114

2020 Diversion
58,007
2,690
4
39

2020 Delivery
38,865
1,802
3
26

Santa Cruz ID #15
User
Hidalgo County Irrigation (Pass through from HCID#1)
Sharyland WSC (Pass through from HCID#1)

Water Right
75,080
2,000

2020 Diversion
22,922
1,420

2020 Delivery
16,275
1,008

North Alamo WSC
Edcouch
Elsa
La Villa
Mercedes
Weslaco
Cameron County-Other
Hidalgo County-Other
Cameron County Livestock
Hidalgo County Livestock

La Feria, CCID 3
Cameron County Irrigation Class A
Cameron County Irrigation Class B
Sebastian MUD
Santa Rosa
La Feria
Cameron County-Other
Cameron County Livestock
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2,500
120

1,775
85

1,260
60

Sharyland/ HCWCID 19
User
Hidalgo County Irrigation Class A
Hidalgo County Irrigation Class B

Water Right
8,786
100

2020 Diversion
3,778
34

2020 Delivery
2,682
24

United ID
User
Hidalgo County Irrigation Class A
Hidalgo County Irrigation Class B
McAllen
Mission
Sharyland WSC

Water Right
49,374
4,476
11,250
17,280
5,200

2020 Diversion
21,231
1,515
11,250
17,280
5,200

2020 Delivery
15,074
1,076
7,988
12,269
3,692

Water Right
13,947
1,963

2020 Diversion
3,598
506

2020 Delivery
2,540
358

200

120

85

760

180

127

Water Right
5,716
798

2020 Diversion
1,935
798

2020 Delivery
1,374
567

North Alamo WSC (Pass through from HCID#1)
Hidalgo County-Other (Pass through from HCID#1)

Valley Acres ID
User
Hidalgo County Irrigation (Pass through from Delta Lake)
Cameron County Irrigation (Pass through from Delta Lake)
Hidalgo County Manufacturing (Pass through from Delta
Lake)
Hidalgo County Steam Electric (Pass through from Delta
Lake)
Valley MUD 2
User
Hidalgo County Irrigation
Rancho Viejo

In Chapter 5, Irrigation District Conservation is evaluated, which will reduce the impact of
conveyance losses on the Delivery projections. Also, urbanization is considered, which is
expected to reduce irrigation use and make some additional water available to meet growing
municipal demands through conversion of water rights.
3.1.4

Drought and Push Water

One of the results of the Rio Grande water rights system is that there are effectively two distinct
supplies of surface water: the DMI pool and the irrigation and mining pool. Agricultural
conservation does not directly make water available for municipal use, because the municipal use
is limited by municipal water rights, which can be diverted in full. Municipal conservation may
have a very small impact on overall reservoir storage levels, but it is not likely to significantly
benefit farmers. Conservation triggers and incentives are very different for cities primarily reliant
on Rio Grande water because the municipal use is limited entirely by water rights ownership
rather than by hydraulic conditions.
Agriculture absorbs reduced availability in drought, and municipalities only experience
“drought” if their water right is insufficient for their demands, regardless of the conditions in the
reservoirs or meteorological conditions. To date, there has not been a drought severe enough to
impact municipal water rights, and so they are considered 100% reliable.
2016 Rio Grande Regional Water Plan
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The exception to this is the impact of reduced agricultural availabilities on the operations of
Irrigation Districts, or the impact of “push water.” Many of the water districts primarily deliver
water for irrigation, and use this water to charge their networks of canals. When there is
irrigation water being delivered, the municipal water is effectively “carried on” the irrigation
water. In years of severe drought, there may not be irrigation water being delivered, so
municipalities may need to purchase additional water in order to provide a minimum operational
amount of water in the system. This is in addition to the regular water losses experienced by
districts as a result of seepage, evaporation, and operational losses.
To date, a few cities have purchased water in anticipation of the need for push water, but none
have had to use it. When an Irrigation District goes on allocation, agricultural usage slows
dramatically. This reduction of usage has historically allowed for the reservoirs and irrigators’
useable account balances to re-charge, and for the system to go back to normal operations with
irrigation deliveries to charge the canals and make municipal water available. Although the
system does have a self-righting tendency, push water is still a concern, and may be exacerbated
by urbanization. The recommendations for addressing this concern include the construction or
expansion of storage capacity for cities so that a city has sufficient supply between deliveries,
and increasing inter-connectedness between both raw and treated water systems for increased
flexibility and resilience in times of shortage.
3.1.5

Water Quality

Rio Grande water quality within Region M is evaluated in 4 segments over the Middle Rio
Grande Sub-Basin, and three segments in the Lower Rio Grande Sub-Basin. From Amistad Dam
south to the confluence with the Rio Salado from Mexico, the river is impaired for contact
recreation due to high bacteria below, nitrates and low dissolved oxygen (DO), and concern for
toxicity and bacteria near Laredo as a result of urban runoff and discharges outside of U.S.
jurisdiction. Manadas Creek, an unclassified water body northwest of Laredo, has high bacteria
and chlorophyll-a due to urban runoff and high metal content due to industrial activity. Falcon
Reservoir is not impaired, but there is concern for toxicity near Zapata. San Felipe Creek is
impaired for bacteria, but has a positive effect on the Rio Grande water quality. The Lower Rio
Grande Sub-Basin is separated into the freshwater stream and the stream impacted by tidal flows.
The freshwater portion, which runs from Falcon Reservoir to downstream of Brownsville, is
impaired in small reaches from consistently high bacteria counts near urban areas. Additionally,
there are concerns across the entire segment for fish consumption due to elevated mercury levels.
The tidal stream portion has no impairments but there can be high chlorophyll-a levels.
The Arroyo Colorado is the major drainage-way for approximately two dozen cities in this area,
and almost 300,000 acres of farmland. The Arroyo Colorado includes the TCEQ Classified
Stream Segment 2201 and 2202, which are impaired for high bacteria, and experience high
nutrient concentrations. Segment 2201 is also impaired for low DO.
Regular monitoring of water quality as a result of these programs draws attention to the need for
continued assessment and evaluation of water data and integrated regional approaches to
managing the watersheds to meet quality goals.
3.1.6

Nueces River Basin

The Nueces River Basin is bounded by the Rio Grande and Nueces-Rio Grande Basins on its
southern boundary and by the Colorado, San Antonio, and San Antonio-Nueces Basins on its
2016 Rio Grande Regional Water Plan
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northern boundary. The basin extends from Edwards County in Texas to its discharge point in
Nueces Bay, which flows into Corpus Christi Bay and ultimately to the Gulf of Mexico. Only a
small portion of the Nueces Basin in Webb and Maverick counties is located within the Rio
Grande Region. The Nueces River does not pass through Region M and the Nueces Basin does
not contribute significant surface water supply to the region.
3.1.7

Nueces-Rio Grande Basin

The Nueces-Rio Grande Basin is bounded on the north by the Nueces River Basin, on the west
and south by the Rio Grande Basin. The drainage area of the Nueces-Rio Grande Basin is 10,442
square miles, terminating at the Laguna Madre Estuary. Within the Region M the basin
encompasses the southeastern portion of Webb County, nearly two-thirds of Jim Hogg County,
the majority of Hidalgo and Cameron counties, and all of Willacy County (Figure 3-7, below).

Figure 3-7

Nueces-Rio Grande Basin Including Major Drainage-Ways

There are two major drainage courses in the basin: the main floodway and the Arroyo Colorado.
Inflows from the Arroyo Colorado are critical to the ecological health of the Laguna Madre
estuary. In addition to natural drainage, most of the surface water diverted from the lower Rio
Grande is pumped into this basin, and discharges into the Arroyo Colorado. There are no natural
perennial streams and no significant water supplies from this basin.

2016 Rio Grande Regional Water Plan
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The TWDB evaluated the Lower Laguna Madre Estuary, and found the combined freshwater
inflows to the estuary between 1977 and 2010 averaged 523,602 acre-feet/year and ranged from
a minimum of 234,158 acre-feet in 1990 to 2,726,325 acre-feet in 2010 5. The two gauging
stations are on the North Floodway at the town of Sebastian and the Arroyo Colorado at
Harlingen. Gauged inflow to the Lower Laguna Madre accounted for 60% of the inflows,
ungauged flows (estimated using precipitation data over ungauged watershed areas) accounted
for approximately 38% of the combined inflow, and the net diversions and return flows
accounted for the remaining 2%.
The Arroyo Colorado traverses Willacy, Cameron, and Hidalgo counties and is the major
drainage-way for approximately two dozen cities in this area, with the notable exception of
Brownsville. Almost 500,000 acres in these three counties are irrigated for cotton, citrus,
vegetables, grain sorghum, corn, and sugar cane production, and much of the runoff and return
flows from these areas are discharged into the Arroyo Colorado. The Arroyo Colorado and the
Brownsville Ship Channel both discharge into the Laguna Madre near the northern border of
Cameron County.
Use of the water in the Arroyo Colorado for municipal, industrial, and/or irrigation purposes is
somewhat limited because of the water quality conditions that exist there. The Arroyo Colorado
has two TCEQ Classified Stream Segments; a freshwater segment (Segment 2202) and a tidally
influenced marine segment (Segment 2201). Segments 2201 and 2202 are listed as impaired for
high bacteria levels. Segment 2201 is also listed as impaired for low dissolved oxygen. Nutrient
concentrations (nitrogen and phosphorus compounds) are high in both segments.
According to available publications and literature, existing springs within the Nueces-Rio
Grande Coastal Basin of the Region M planning area (Cameron, Hidalgo and Willacy Counties)
are few in number and small in terms of their discharge. There are no major springs that are
extensively relied upon for water supply purposes. Many of the small springs do provide water
for livestock and wildlife when they are flowing.
3.1.8

Local Supplies

Livestock local supplies are disbursed supplies that are only available at the point of use and do
not impact firm yield. These supplies are generally runoff collection, like livestock supply ponds,
and are assumed to be fresh water. Because livestock is managed in such a way that populations
will be maintained at a level that can be supported by a combination of known groundwater
supplies and livestock local supplies. Livestock local supplies are shown in Table 3-5.
Table 3-5

Livestock Local Supplies (Acre-feet/year)

County

Basin

Cameron
Hidalgo
Willacy

Nueces-Rio Grande
Nueces-Rio Grande
Nueces-Rio Grande

2020
50
7,522
0

5

2030
50
7,522
0

2040
50
7,522
0

2050
50
7,522
0

2060
50
7,522
0

2070
50
7,522
0

“Coastal Hydrology for the Laguna Madre Estuary, with Emphasis on the Lower Laguna Madre.” Caimee
Schoenbaechler and Carla Guthrie, Bays & Estuaries Program, Surface Water Resources Division, TWDB, Austin,
TX. September, 2011.
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3.2

Groundwater

The major aquifer that underlies Region M is the Gulf Coast, which underlies Hidalgo, Starr, Jim
Hogg, and the western portions of Willacy and Cameron Counties. The Carrizo – Wilcox extends
through Webb and part of Maverick Counties, however only the outcrop has fresh water, and the
subsurface water tends to be slightly too moderately saline. The minor aquifers in the region may
produce significant quantities of water that supply relatively small areas, including the Rio
Grande Alluvium, the Laredo Formation, and the Yegua-Jackson aquifer. The majority of
groundwater is slightly or moderately saline. Table 3-6 shows the aquifers in Region M for
which Managed Available Groundwater (MAG) values have been developed.

Figure 3-8

Major and Minor Aquifers in Region M

Table 3-6

Managed Available Groundwater for Significant Aquifers in Region M (Acre-feet/year)

Aquifer
Carrizo-Wilcox Aquifer
Gulf Coast Aquifer
Yegua-Jackson Aquifer
Total

2020
2,959
147,441
27,998
178,398

2016 Rio Grande Regional Water Plan

2030
2,940
147,441
27,998
178,379
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2040
2,593
147,441
27,998
178,032

2050
2,486
147,441
27,998
177,925

2060
2,448
147,441
27,998
177,887

2070
2,448
147,441
27,998
177,887
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3.2.1

Gulf Coast Aquifer

The Gulf Coast aquifer exists in an irregular band along the Texas coast from the TexasLouisiana border to Mexico. Historically the Gulf Coast aquifer has been used to supply varying
quantities of water in Cameron, Hidalgo, Jim Hogg, eastern Starr, southeastern Webb, and
southern Willacy counties (Figure 3-8).
The Gulf Coast aquifer consists of interbedded clays, silts, sands, and gravels, which are
hydrologically connected to form a leaky aquifer system. In general, there are four components
of this system: the deepest zone is the Catahoula; above the Catahoula is the Jasper aquifer
located within the Oakeville Sandstone; the Evangeline aquifer contained within the Fleming and
Goliad sands is separated from the Jasper by the Burkeville confining layer; and the uppermost
aquifer—the Chicot—consists of the Lissie, Willis, Bentley, Montgomery, Beaumont, and
overlying alluvial deposits. In Region M, these overlying alluvial deposits include portions of the
Rio Grande alluvium. These zones extend into Zapata and Webb counties, but produce smaller
quantities of water in these areas.
The primary water-producing zone varies from one area of the region to another. The Chicot
aquifer is the primary water-producing zone in western Cameron and eastern Hidalgo counties.
The Evangeline aquifer produces significant quantities of water in Cameron, Hidalgo, and
Willacy counties. The Oakville Sandstone produces significant quantities of water in
northeastern Starr County, northwestern Hidalgo County, and a portion of Jim Hogg County. The
Catahoula formation produces small to moderate quantities of water in Webb County.
Recharge to the Gulf Coast aquifer occurs primarily through percolation of precipitation. This
may be supplemented in some areas by the addition of irrigation water from the Rio Grande,
which may have negative impacts on water quality in localized areas. In some areas recharge
may be limited by shallow subsurface drainage systems designed to control the buildup of salts
resulting from continued irrigation operations.
Although there are significant quantities of groundwater available, recent pumping has resulted
in dropping groundwater levels in some areas. Anecdotally, northern Hidalgo and western
Willacy Counties are experiencing dropping water levels in recent drought years of up to 80 feet.
Well yields can vary significantly. In the Oakville Sandstone, average production is about 120
gallons per minute (gpm), while in the Chicot aquifer the average well yield is about 10 times
this rate, or 1,200 gpm. In the Catahoula formation, yields range from 30 to 150 gpm.
Availability from the Gulf Coast Aquifer is based on GAM Run 10-047 MAG: Groundwater
Management Area 16 Model Runs to Estimate Drawdowns under Assumed Future Pumping for
the Gulf Coast Aquifer, finalized December 8, 2011.
Table 3-7

Gulf Coast Aquifer Availability Projections by County and River Basin (Acre-feet/year)

Source County

Source Basin

2020

2030

2040

2050

2060

2070

Cameron
Cameron
Hidalgo
Hidalgo
Jim Hogg
Jim Hogg
Starr

Nueces-Rio Grande
Rio Grande
Nueces-Rio Grande
Rio Grande
Nueces-Rio Grande
Rio Grande
Nueces-Rio Grande

48,576
1,984
38,941
2,985
20,836
3,578
3,079

48,576
1,984
38,941
2,985
20,836
3,578
3,079

48,576
1,984
38,941
2,985
20,836
3,578
3,079

48,576
1,984
38,941
2,985
20,836
3,578
3,079

48,576
1,984
38,941
2,985
20,836
3,578
3,079

48,576
1,984
38,941
2,985
20,836
3,578
3,079
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Source County

Source Basin

Starr
Webb
Webb
Webb
Willacy
Total

Rio Grande
Nueces
Nueces-Rio Grande
Rio Grande
Nueces-Rio Grande

2020

2030

2040

2050

2060

2070

4,447
82
2,445
475
20,013
147,441

4,447
82
2,445
475
20,013
147,441

4,447
82
2,445
475
20,013
147,441

4,447
82
2,445
475
20,013
147,441

4,447
82
2,445
475
20,013
147,441

4,447
82
2,445
475
20,013
147,441

The TWDB initiated a study of the groundwater resources in the lower Rio Grande Valley under
the Brackish Resources Aquifer Characterization System (BRACS)6. Most of the groundwater in
the study area (parts of Cameron, Willacy, Hidalgo, and Starr Counties) has concentrations of
total dissolved solids greater than 1,000 milligrams per liter (mg/L TDS) and does not meet
drinking water quality standards. The Gulf Coast Aquifer and overlying quaternary geologic
units underlie an area of about 3,900 square miles in the study area, and it is the primary source
of groundwater in the area.

Figure 3-9

Distribution of Wells Sampled for TDS, BRACS Report

6

Brackish Groundwater in the Gulf Coast Aquifer, Lower Rio Grande Valley, Texas, September 2014. John E.
Meyer, P.G., Andrea Croskrey, Matthew R. Wise, P.G., and Sanjeev Kalaswad, Ph.D., P.G. Texas Water
Development Board.
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Seven desalination plants treat brackish groundwater for municipal use in the area, and an
additional 23 desalination projects were recommended by the 2011 Rio Grande Regional Water
Plan.
The BRACS study used thousands of water well and geophysical logs for geologic, water
chemistry, water level, and aquifer test data from a wide variety of sources to characterize the
groundwater in the Gulf Coast Aquifer. From this information, three-dimensional salinity zones
were mapped within the aquifer containing groundwater of a similar salinity range shown in
Table 3-8.
Table 3-8

Salinity Ranges for Groundwater as defined in BRACS

Salinity

Range of Total Dissolved Solids (mg/L)

Fresh Water
Slightly Saline Water
Moderately Saline Water
Very Saline Water
Brine

0 – 1,000
1,000 – 3,000
3,000 – 10,000
10,000 – 35,000
greater than 35,000

TWDB estimated that the Gulf Coast aquifer in the study area contains a significant volume of
brackish groundwater: more than 40 million acre-ft. of slightly saline groundwater, 112 million
acre-ft. of moderately saline groundwater, and 123 million acre-ft. of very saline groundwater.
Not all of the brackish groundwater can be produced or be economically extracted and treated,
but the estimates provide an indication of the potential availability of this important resource.
The study delineated 21 separate geographic areas that each has a unique salinity zone profile
from ground surface to the base of the Gulf Coast Aquifer. Some of the salinity zones are quite
complex, with intermingled groundwater of different salinity ranges that could not be classified
into unique, mapped zones. Placement of these boundaries represents best professional judgment,
and can undoubtedly be refined with more data from future drilling and testing. The use is
cautioned accordingly when evaluating future well fields near one of these boundaries.
3.2.2

Carrizo-Wilcox Aquifer

The Carrizo Sand outcrops in a very small area in northwest Webb County, approximately 60
miles to the north-northwest of Laredo (see Figure 3-8, above). The formation continues north
into Dimmit, Zavala, and Maverick counties, roughly parallel in orientation to those formations
occurring to the east and south.
The Carrizo Sand is the principal and most prolific aquifer within the northern portion of Region
M. The Carrizo Sand is a coarse to fine grained, massive, loosely cemented, cross-bedded
sandstone with some interbedded thinner sandstones and shales. It yields moderate to large
quantities of groundwater, but the yield decreases with distance from the outcrop as the
formation dips southeastward. Recharge occurs primarily through exposure of the Carrizo Sand
to precipitation at the outcrop and where the outcrop is incised by creeks or streams.
The projected quantities of water available from the Carrizo-Wilcox aquifer are presented in
Table 3-9 below. These estimates are derived by assessing GAM Run 10-012 MAG: Modeled
Available Groundwater for the Carrizo-Wilcox, Queen City, and Sparta Aquifers in Groundwater
Management Area 13 from August 2, 2012.
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Table 3-9

Carrizo-Wilcox Aquifer Availability Projections for Each County and River Basin by
Decade (Acre-ft./year)

Source County

Source Basin

Maverick
Maverick
Webb
Webb
Total

Nueces
Rio Grande
Nueces
Rio Grande

3.2.3

2020
777
1,266
92
824
2,959

2030
777
1,247
92
824
2,940

2040
472
1,205
92
824
2,593

2050
472
1,098
92
824
2,486

2060

2070

472
1,060
92
824
2,448

472
1,060
92
824
2,448

Yegua-Jackson Aquifer

The Yegua-Jackson aquifer extends in a narrow band from the Rio Grande and Mexico across
the State to the Sabine River and Louisiana. In Region M, the Yegua-Jackson aquifer extends in
a narrow band from the Rio Grande through Starr, Zapata, and Webb counties (Figure 3-8). The
amount and type of use from the Yegua-Jackson aquifer vary across the region.
The Yegua-Jackson aquifer consists of complex associations of sand, silt, and clay deposited
during the Tertiary Period. Net sand thickness is generally less than 200 feet at any location
within the aquifer. Water quality varies greatly within the aquifer, and shallow occurrences of
poor-quality water are not uncommon, and this is especially true in the Region M planning area.
In general, however, small to moderate amounts of usable quality water can be found within
shallow sands (less than 300 feet deep) over much of the Yegua-Jackson aquifer. Although the
occurrence, quality, and quantity of water from this aquifer are erratic, domestic and livestock
supplies are available from shallow wells over most of its extent. Locally water for municipal,
industrial, and irrigation purposes is available. Yields of most wells are small, less than 50
gallons per minute, but in some areas, yields of adequately constructed wells may be as high as
500 gallons per minute.
Availabilities in the Yegua-Jackson Aquifer are based on GAM Run 10-041 MAG finalized
December 8, 2011.
Table 3-10

Yegua-Jackson Aquifer Availability Projections for Each County and River Basin by Decade
(Acre-feet/year)

Source County

Source Basin

2020

2030

2040

2050

2060

2070

Webb
Webb
Zapata
Total

Nueces
Rio Grande
Rio Grande

11,969
8,030
7,999
27,998

11,969
8,030
7,999
27,998

11,969
8,030
7,999
27,998

11,969
8,030
7,999
27,998

11,969
8,030
7,999
27,998

11,969
8,030
7,999
27,998

3.2.4

Rio Grande Alluvium

The alluvial aquifer of the lower Rio Grande Valley consists of terrace, flood-plain, and delta
deposits of the Rio Grande. They are made up of unconsolidated gravel, sand, silt, and clay. The
aquifer also includes some clay, silt, sand and gravel of the Goliad, Lissie, and Beaumont
Formations which underlie the alluvium. The aquifer extends along the Rio Grande from below
Falcon Dam in Starr County for about 100 miles to Brownsville in Cameron County. In southern
Starr County and southwestern Hidalgo County, the aquifer follows a narrow strip along the river
5 to 10 miles wide. From eastern Hidalgo County, it extends northward into Willacy County
where its maximum width in Texas is about 28 miles. It also covers the western half of Cameron
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County. The productive area of the aquifer covers about 950 square miles, most of which is in or
around the Rio Grande Basin in Hidalgo, Cameron, and Willacy Counties. This additional area
adjacent to the Rio Grande Basin has been included in this discussion because of its hydrologic
connection with the aquifer in the basin. The potential yield of the aquifer in the Rio Grande
Basin depends on the amount of water recharged by the infiltration of precipitation and by
seepage from the Rio Grande, and the amount of water withdrawn from the aquifer in the area
north of the basin.
Groundwater in the upper part of the aquifer generally is under water-table conditions. However,
local artesian conditions exist where the water passes under relatively impermeable clays. The
maximum thickness of the aquifer is about 700 feet. Its thickness is irregular and is generally less
than 500 feet. The best quality of water in the aquifer occurs near the Rio Grande at depths of
less than 75 feet in southeastern Starr County, between 50 and 250 feet in southern Hidalgo
County, and between 100 and 300 feet in western Cameron County.
Recharge to the aquifer is from the percolation of water from the land surface. This water is from
precipitation, canals and drains, irrigation return water, and the Rio Grande. Water normally
flows from the Rio Grande into the aquifer, except when the river is at its lowest level.7
Although there are a number of entities which pump Rio Grande Alluvial groundwater, there is
not a MAG for this aquifer. The Rio Grande Alluvium intermingles with the Gulf Coast Aquifer,
and in many cases it is difficult to delineate these two aquifers. The wells at Southmost Regional
Water Authority and Military Highway WSC have been identified in some cases as drawing
from Gulf Coast, and some cases drawing from Rio Grande Alluvium.
3.2.5

Groundwater Management Areas

On September 1, 2005, the Texas Legislature passed House Bill 1763 that presented changes in
how groundwater availability is determined in Texas. HB1763 includes the following: 1)
regionalizes decisions on groundwater availability, 2) requires regional water planning groups to
use groundwater availability numbers from the groundwater conservation districts, and 3) defines
a permitting target/cap for groundwater production.
Groundwater Management Areas work with GCDs to develop Desired Future Conditions (DFC)
for the aquifers in their area. These are defined as the desired, quantified conditions of
groundwater resources (i.e. water levels, water quality, spring flows, or volumes) at a specified
time or times in the future or in perpetuity. Groundwater Conservation Districts must go through
the process of joint planning to define these desired future conditions, establishing physically
compatible conditions using public process guidelines. Groundwater Availability Models
(GAMs) must be used in this analysis. After this information is submitted, the TWDB provides
each district and regional water planning group in the groundwater management area with the
values of managed available groundwater based on the desired future conditions.
Currently four groundwater conservation districts exist in the region, Brush Country, Kenedy
County, Red Sands, and Starr County.

7

Peckham, Richard C. Summary of the Groundwater Aquifers in the Rio Grande Basin. Texas Water Commission
Circular No. 63-05, June 1963.
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Figure 3-10

Groundwater Conservation Districts and Groundwater Management Areas in Region M

Brush Country Groundwater Conservation District
The Brush Country Groundwater Conservation District (“Brush Country GCD”) was created by
legislative enactment in 2009 and was confirmed by voters at a confirmation election held on
November 3, 2009. On August 26, 2013, the Brush Country Board of Directors adopted
comprehensive rules to manage, protect, and conserve the groundwater resources within its
district boundaries. The Brush Country GCD territory includes all of Jim Hogg County; the area
of Jim Wells County outside of the City of Alice and outside the Kenedy County Groundwater
Conservation District; the area of Brooks County outside of the Kenedy County Groundwater
Conservation District; and a small area in northern Hidalgo County. The current Brush County
Groundwater Conservation District Management Plan identifies the Gulf Coast aquifer as the
only major aquifer within the District’s boundaries, and has established a DFC, valid for the next
ten years, of a GMA-wide average drawdown of approximately 94 feet. The GAM Run 09-008,
Scenario 10, was used to establish this DFC.
Brush Country GCD has been actively participating in Groundwater Management Area (GMA)
16 meetings and is considered fully operational.
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Kenedy County Groundwater Conservation District
The Kenedy County Groundwater Conservation District (KCGCD) covers 1,686,889 acres,
including all land within Kenedy County and parts of Brooks, Hidalgo, Jim Wells, Kleberg,
Nueces, and Willacy counties. The District includes 44,311 acres of northern Willacy County
and 73,006 acres of northeastern Hidalgo County. The District’s mission is to develop and
implement an efficient, economical and environmentally sound groundwater management
program to protect and enhance the groundwater resources of the District.
KCGCD adopted an update to their original Groundwater Conservation Plan on July 25, 2012.
This Plan outlines rules for the district, which include the following:
•

Well Registration, Drilling Permits, and Operating permits for all wells, regardless of
when they were drilled and whether they have been plugged;

•

Well construction and completion standards, and including a requirement for a sampling
port on all wells;

•

Annual recordkeeping and reporting for water production from all wells with an
operating permit and for all temporary rig supply wells. Well owners/water well drillers
are also required to submit well drilling and completion reports, pump reports, and other
reports that may be helpful to the District in fulfilling its statutory duties. Permitted wells
must report all water quality data obtained for raw water from the wells. Uranium
exploration companies must submit all water quality data required by statute and District
Rule.

•

Any deteriorated or abandoned wells shall be plugged in accordance with Texas
Department of Licensing and Regulation, 16 Texas Administrative Code, Chapter 76, as
amended. The rules will also address circumstances requiring the sealing and capping of
wells. If a landowner becomes aware of a plugged well, or if a P-13 is filed with the
Railroad Commission to convert an oil and gas well (usually a dry hole) into a water
well, these are considered water wells under District Rules and must be registered with
the District;

•

Water well spacing requirements of the Water Well Driller’s rules, 16 Texas
Administrative Code Section 76.1000, as amended;

•

Rules setting out its enforcement authority and policies, as authorized by Texas Water
Code §§ 36.101 and 36.102. The rules authorize entry onto property as authorized by
Texas Water Code §36.123. They also establish the process by which the District will
undertake an enforcement action and the steps to be followed;

•

Procedural rules establishing required notice and hearing for various District activities
such as approval of rules, including emergency rules; actions on operating permits;
permit actions requiring a contested case hearing; and enforcement matters. These rules
have recently been updated to implement changes in state law applicable to the District;
and

•

The District prohibits waste of groundwater.

The DFC established for the Kenedy County GCD was a drawdown of 101 feet in 2060.
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Red Sands Groundwater Conservation District
The majority of Red Sands Groundwater Conservation District is located in Hidalgo County and
in the southern parts of Willacy County. The District is comprised of an area of land in the
northwestern corner of Hidalgo County, an adjacent area in north central Hidalgo County, and an
area along the border between Hidalgo and Willacy Counties.
Red Sands is in the process of registering all wells in the district and issuing permits for those
wells. There are many inactive wells in the District, and Red Sands is in the process of plugging
those inactive wells in accordance with the goals in their Conservation Plan. There is a very
limited water supply in the Red Sands Groundwater Conservation District; the Desired Future
Conditions identify a target of 40 feet of average drawdown. Based on the most recent
groundwater modeling, this allows for 584 acre-ft. /year of pumping.
Starr County Groundwater Conservation District
Starr County Groundwater Conservation District consists entirely of Starr County, bounded by
Zapata, Jim Hogg, Brooks, and Hidalgo Counties, and the Rio Grande River. Starr County GCD
is governed by a 5- member Board of Directors that was appointed at the inception of the
District, all were re-elected in the county elections in November of 2012, and serve for two
years. The District intends to establish and adopt a well monitoring program and has a well
registration program underway.
Starr County GCD overlies parts of both the Gulf Coast Aquifer and the Yegua-Jackson Aquifer.
The Portion of the Gulf Coast has low water availability, with TDS ranging from 1,000 to more
than 10,000 milligrams per liter. The Yegua Jackson Aquifer has low yield with quality between
50 and 10,000 mg/L TDS. Starr county GCD has adopted the drawdown goal of 94 foot
drawdown area-wide for GMA 16. This results in an estimated 127 ft. of drawdown in the Gulf
coast Aquifer. The portion of the Yegua Jackson aquifer in Starr County is not included in the
MAG process.

3.3

Recycled Water

The use of wastewater treatment plant effluent as reclaimed water is becoming increasingly
common as an alternative water supply. Water reuse is classified as direct or indirect and potable
or non-potable. Direct reuse is defined as the use of reclaimed water that is piped directly from
the wastewater treatment plant to the place where it is utilized. Indirect reuse is defined as the
use of reclaimed water by discharging to a water supply source, such as surface water or
groundwater, where it blends with the water supply and may be further purified before being
removed for non-potable or potable uses. Potable water is suitable for direct consumption, and
non-potable is used to meet a range of other demands. This gives four classes of reuse:
1. Direct Potable
2. Direct Non-potable
3. Indirect Potable
4. Indirect Non-potable
The most common class is direct non-potable for irrigation or industrial type uses. Irrigation use
may include turf irrigation, or in some cases crop irrigation. Many forms of indirect reuse have
been implemented through the years as discharges from one water user contribute to streamflow
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or groundwater recharge and are then diverted by a downstream water user. In unique cases
involving groundwater-based return flows or inter-basin transfers, a discharger may retain a right
to its return flows. For planning purposes, indirect reuse is considered water that would require a
permit to access after it has been discharged into the environment. This form of indirect reuse is
limited by the legal complexity required to demonstrate that a discharge increases water
availability.
The Texas Administrative Code (TAC) Chapter 210 authorizes individual producers of
reclaimed water to implement water reuse in Texas. Many individual water user groups (WUGs)
in Region M have 210 authorizations with water reuse in various stages of implementation. Two
classes of water are authorized:
•
•

Type I Reclaimed Water – suitable for use where contact between humans and the
reclaimed water is likely.
Type II Reclaimed Water – suitable for use where contact between humans and the
reclaimed water is unlikely

There are currently six municipalities in Cameron and Hidalgo Counties that use reclaimed water
to satisfy municipal demands and one entity in each of Maverick and Webb Counties, as
presented in Table 3-11. All of these uses are for non-potable purposes, such as service water at
WWTPs and landscape irrigation and ponds.
Table 3-11

Current Reuse Water Usage in the Lower Rio Grande Valley

WWTP

Average
Reuse
(MGD)

Maximum reuse
Capacity
(MGD)

City of Eagle Pass

Eagle Pass WWTP

0.58

6

City of Edinburg

Edinburg WWTP
Harlingen WWTP
No. 2
Isla Blanca Park
WWTP
Laguna Vista
WWTP
Rancho Viejo
WWTP
McAllen North
WWTP
McAllen South
WWTP
North Laredo
WWTP
United Water
Laredo Southside
WWTP
Zacate Creek
WWTP

3.5

6

Intended Use
Dust Control and Golf Course:
Irrigation, Ponds
Power Plant Process Water

1

3

Irrigation; Watering Ponds

0.06

0.4

Irrigation; Plant Water

0.3

0.4

Golf Course Irrigation and
Lagoons

0.1

0.21

Golf Course Pond

0.01

0.02

Plant Water

2

6

0.53

0.53

0.08

0.08

0.08

0.08

Municipality

City of Harlingen
Laguna Madre
Water District
Laguna Madre
Water District
Valley MUD No. 2
City of McAllen
City of McAllen
Laredo
Laredo
Laredo
City of Pharr

Pharr WWTP

5

8

City of Weslaco

Weslaco South
WWTP

0.94

1
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Plant Water; Golf Course
Irrigation
Plant Water, Golf Course
Irrigation
Plant Water, Irrigation, Belt
Press
Plant Water, Irrigation, Process
Water
Plant Water; Golf Course
Irrigation
Plant Water; Golf Course
Irrigation
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Availability of reuse water is limited by the treatment capacity and actual flow of the wastewater
treatment plants that supply the effluent. It is assumed that half of a wastewater treatment plant’s
average effluent is available on a consistent basis to be used for reuse water.
Reuse water has the potential to supply 34.29 MGD to satisfy the municipal demand in Region
M. Currently the area uses reclaimed water for non-potable purposes, however there is likely to
be increased focus on potential Potable Reuse water. Ten municipalities have been identified as
feasible candidates to implement Potable Reuse systems, discussed further in Chapter 5.

3.4

Allocation of Supplies

A survey was sent to entities in the region in 2012 asking for information about current supplies
and entities have been contacted individually and through the Irrigation District and Utility
managers associations. Other resources documenting the allocation of groundwater and surface
water resources from TCEQ and TWDB have been used to estimate current reliable supplies. A
table showing all of the contractual demands for WUG and WWP is included in Appendix B-3.
3.4.1

Surface Water

Water from the Amistad-Falcon Reservoir system is the primary surface water supply. The intent
is to show established supplies that can be considered reliable within the context of the Rio
Grande operations. TCEQ annual water rights records were used to establish most supplies.
Short term contracts for water were not considered to be reliable supplies, although longer term
contracts and those anticipated to be renewed, were considered reliable.
Class A and B water rights were reduced according to the volume reliability anticipated in a
drought year, which decreases over the planning horizon due to sedimentation in the reservoirs.
DMI water rights were expected to be 100% reliable.
In the supply data, Irrigation Districts are shown as directly accessing the Rio Grande, and as
delivering the water that they divert to end users. This shows the physical relationships between
the Districts and the users that they serve. The delivery losses in the Districts are estimated and
tracked, and Irrigation District Conservation is recommended as a Water Management Strategy
to access the water that is currently lost in these systems. Delivery losses, based on estimated
conveyance efficiency, were applied to all water supplied by each district. Those water rights
that are not diverted by Irrigation Districts are shown to directly supply the end user, in some
cases public supply utilities and in other cases individuals. Based on the use designation, this
water was counted as supplying county-other demand, irrigation, mining, livestock, or industrial
demand. Where the TCEQ data was insufficient to understand the supplies associated with the
Rio Grande, entities were contacted individually.
Livestock local surface water supplies were assumed for all counties with livestock demand.
Because the demands are based on a drought year scenario, it was assumed that ranchers will
manage their livestock so that reliable water sources will be sufficient. These supplies were
assumed to be used only for livestock, and independent of other surface water sources listed.
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3.4.2

Groundwater

Groundwater usage records were gathered from the TWDB groundwater database, from the
Water User Group Entity Detailed GPCD Report (2011), from the Municipal and Industrial
Water Uses Surveys, and from entities themselves. Municipal groundwater supplies were based
on information from the municipalities/utilities, and considered to be consistent over the
planning horizon.
For county-wide WUGs, like irrigation, mining, and county-other, the TWDB groundwater
database was used. For each type of user, an average horsepower and well depth were used to
estimate the yield from each well. These values were compared against the stated demands. For
each type of user, a well yield and a percentage of wells reporting was assumed, and extrapolated
over the data for each county. For instance, a domestic well was assumed to yield 0.4 acre-ft.,
based on 140 GPCD, 2.5 people per household, and these wells were assumed to be reported
50% of the time. The 2017 Database includes notes indicating the well count for each county and
river basin split, as well as the assumptions used to develop pumping estimates.
In each of these resources, the aquifers identified were checked against availability information
including, but not limited to, the MAG values.
3.4.3

Recycled Water

Existing recycled water supplies were evaluated and projected to continue through the planning
horizon. Non-potable reuse supplies were limited to 1/3 of a municipal demand, because in many
cases the volume of water that can be recycled is significantly larger than the limited demands
that can be met with non-potable water.
Future supplies are based on the capacities of existing wastewater treatment plants. This
methodology is discussed further in Chapter 5 under the Reuse WMS.
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