MIDDLE PECOS GROUNDWATER
CONSERVATION DISTRICT

Comments on Identifying and Designating Local or

Regional Brackish Groundwater Production Zones

Texas Water

Development Board

Reminder: Request for Public Input on Brackish Groundwater Production Zones

The Texas Water Development Board (TWDB) seeks public input to identify and designate local or regional brackish groundwater
production zones in areas of the state with moderate to high availability and productivity of brackish groundwater that can be used to
reduce the use of fresh groundwater.

In 2015, the 84th Texas Legislature passed House Bill 30 directing the TWDB to identify and designate brackish groundwater
production zones in

e the portion of the Carrizo-Wilcox Aquifer located between the Colorado River and Rio Grande, the Gulf Coast Aquifer and
sediments bordering that aquifer, the Blaine Aquifer, and the Rustler Aquifer (findings to be summarized in the biennial
desalination report due to the legislature by December 1, 2016); and

e the remaining areas of the state unless otherwise exempted (findings to be summarized in biennial desalination reports
due to the legislature no later than December 1, 2022).

In designating a brackish groundwater production zone, the TWDB will determine the amount of brackish groundwater that the zone
is capable of producing over a 30-year period and a 50-year period without causing a significant impact to water availability or water
quality in any area of the same (or other) aquifers that have an average total dissolved solids concentration of less than 1,000
milligrams per liter. The TWDB will also provide recommendations for reasonable monitoring to observe the effects of brackish
groundwater production.

For this effort, the TWDB will work with groundwater conservation districts and stakeholders. The TWDB anticipates several
opportunities for stakeholders to participate in the designation process: (1) the public meeting on October 26, (2) a to-be-determined
meeting to discuss potential areas of further study for potential designations, (3) a review of the study on potential designations, and
(4) an official TWDB Board meeting when the Board considers designations.
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e MPGCD agrees state, regional and local economies depend upon reliable long-
term water supplies to remain economically competitive. To ensure long-term
water supplies, responsible and scientifically-informed water resource
management and development are critical.

e Maybe some policymakers believe it’s worth risking impairment of unused and
highly brackish supplies by relaxing regulations on those aquifers. But we cannot
risk relaxing current oversight by GCDs of aquifers that are significantly relied
upon or that interact with other freshwater or other heavily relied upon aquifers,
and that are ONLY BRACKISH FROM THE PERSPECTIVE OF SOME
PEOPLE. Example: Edwards-Trinity and Pecos Valley aquifers (modeled as one
unit by TWDB).

e It may make sense to relax regulations on potential new unused sources that have
been considered largely useless for most purposes until now.

e Brackish water zones without groundwater management in Pecos County will
increase — not reduce —pressure on our primary source of public water supply, ag
and industrial water, which is 1,000-3500 TDS

e Most wells located within our 3 Management Zones (where most of our
production occurs) produce 1,000-3,000 TDS groundwater. Those wells supply
Pecos County, Pecos County Water Control & Improvement District No. 1, City
of Fort Stockton, City of McCamey, Girvin, Coyanosa, Imperial and numerous
pecan and other agricultural and industrial operations.

e All five TWDB-delineated aquifers exceed 1,000 TDS in many areas in the
County. The Edwards-Trinity and Pecos Valley aquifers are our primary aquifers,
which we have permitted 260,000+ acre feet per year. These aquifers are also the
source for 2,000+ exempt domestic and livestock wells, estimated to produce
4,000+ acre feet per year. See our attached pumping exhibit#1.
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e According to TWDB and USGS the Rustler and Capitan Reef Aquifers upwell
into the Edwards Trinity/Pecos Valley Aquifer and supply recharge to most of our
County. (See Exhibit#11and 12)

e MPGCD also encourages, with local management, the development of brackish
groundwater for purposes other than human consumption. We have
production/export permits in excess of 10,000 ac.-ft. per year for industrial user
for water in the 3,500-6,000 TDS range.

o If DFCs do not apply to brackish groundwater production within brackish
groundwater production zones, DFCs may be meaningless for the rest of the
aquifer within Middle Pecos GCD because Middle Pecos GCD will not likely be
able to achieve DFCs outside brackish groundwater production zones.

e There are many non-exempt producing wells in the northern portion of Pecos
County that will develop issues with higher TDS, salt and sand production if “over
produced”.

e Pecos County remaining springs are generally brackish ranging from 1,400 TDS to
27,000 TDS. Over production of our Aquifers through the years have caused most
of our springs to go dry. The remaining springs we have would be considered
brackish under your definition and could be adversely effected with production
from a brackish zone(s) in Pecos County. The Diamond Y Spring is a federally
protected spring and is believed to be producing from the Rustler Aquifer.

e Pecos County has over 1,000 Railroad Commission approved Injection wells.
Mechanical failures have occurred jeopardizing our fresh water zones causing it to
become “BRACKISH”. The oil and gas industry issues should be considered by
TWDB when assessing these brackish groundwater production zones.

e Middle Pecos Groundwater Conservation District utilizes all available science
from TWDB, TCEQ, USGS regarding fresh and brackish water. “Local
groundwater conservation districts (GCDs) are the state’s preferred method
of groundwater management”.
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Hydrologic Atlas No. 3

Water Quality in the
Edwards-Trinity (Plateau) Aquifer,

Edwards Plateau and Trans-Pecos, Texas

Janie Hopkins
1995
Exhibit #5
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Geochemistry

The second phase of this study by Bumgarner and others
(2012) indicated that the Edwards-Trinity aquifer in the model
area was dominated by mineralized, regional groundwater that
most likely recharged during the Pleistocene with variable
contributions of recent, local recharge. Four end members
were identified to use as part of the qualitative groundwater-
flow and mixing analysis. The end members represented:

(1) mineralized groundwater that likely recharged northwest
of the model area during the Pleistocene; (2) dilute, recent
recharge from the Barilla and Davis Mountains; (3) dilute,
recent recharge from the Glass Mountains; and (4) mineralized
water that is likely a mixture of recharge under recent and
Pleistocene climate conditions. Bumgarner also noted that
groundwater from the Dockum and Rustler aquifers likely
mixes with groundwater compositions of the Edwards-Trinity
aquifer. Additional detail about the geochemistry of the
groundwater in the model area is available in Bumgarner and
others (2012).

Groundwater-Flow System

Groundwater generally flows northward into the downdip
extent of the Edwards-Trinity aquifer (corresponding to
the northern extent of the Edwards-Trinity subcrop area) or
eastward out of the model area (fig. 2). Regional groundwater
flow entering the model area from the northwest naturally
discharges from springs or flows northward into the Pecos
trough where it discharges into the Pecos Valley or Dockum
aquifers at the downdip extent of the Edwards-Trinity
aquifer. Recharge from the Barilla and Davis Mountains
also predominantly flows toward the Pecos trough and
most likely discharges to other aquifers of the groundwater
system. Groundwater flow in the Edwards-Trinity aquifer
in the Monument Draw trough originated as recharge in the
Barilla, Davis, and Glass Mountains, agricultural return flow,
or upwelling groundwater from lower units. Edwards-Trinity
aquifer water generally flows north and northeast in the
Monument Draw trough and naturally discharges from springs
or to other aquifers of the groundwater system at the downdip
extent. Groundwater in the eastern part of the model area
likely originated in the Glass Mountains and generally flows
northeast and out of the model area. Some groundwater in the
eastern part of the model! area also naturally discharges from
springs to other aquifers of the groundwater system at the
downdip extent or to the Pecos River. Additional detail about
conceptual groundwater flow in the model area is available in
Bumgarner and others (2012),

Simulation of Groundwater Flow

The modular finite-difference code, USGS
MODFLOW-20035 (Harbaugh, 2005), was used to approximate
the solution of the equations governing three-dimensional
groundwater flow. The preconditioned conjugate gradient

Simulation of Groundwater Flow 7

solver (Hill, 1990) was used for the numerical solution
technique.

Groundwater-Flow Model Construction

The groundwater-flow system is represented by a set
of grid cells, and within each individual cell the hydraulic
properties are the same. Three finite-difference equations
describe flow through each cell, which can be solved for
steady-state or transient conditions, to simulate groundwater-
level changes within the flow system resulting from
pumping stress over discrete periods of time. The model was
constructed using much of the compiled and field-collected
data gathered from Pearson and others (2012). The transient
mode! simulates 70 years (1940-2010) of system response to
stress by using 144 stress periods.

Spatial Discretization and Layering

The active model area includes 13,680 active model cells
representing the Trinity part of the Edwards-Trinity aquifer.
The active model was discretized into a finite-difference
grid of 156 rows and 174 columns with uniform cells 0.25
mi- in area, a refinement from previous regional modeling
and coincident with previous local-scale models. The grid is
aligned approximately perpendicular to regional groundwater
flow and coincides with the Groundwater Availability Model
(GAM) of Anaya and Jones (2009) with the y-coordinate axis
at an azimuth of approximately N.48° W.

The layers of the numerical model were developed
from the hydrostratigraphy of Bumgarner and others (2012)
and Ewing and others (2012). The model has five layers that
represent the Pecos Valley aquifer (referred to as the alluvial
layer), the Edwards part of the Edwards-Trinity aquifer
(referred to as the Edwards layer), the Trinity part of the
Edwards-Trinity aquifer (referred to as the Trinity layer), the
Dockum aquifer (referred to as the Dockum layer), and the
Rustler aquifer (referred to as the Rustler layer) (table 1). In
areas that a hydrogeologic unit is thin or nonexistent, such as
the Dockum aquifer, the hydraulic properties of the layer are
similar to those of the underlying unit.

Temporal Discretization

The model is discretized temporally into 144 stress
periods that represent intervals of time with constant stresses
(such as pumping) applied throughout. Stress period 1
represents a steady-state period of time prior to 1940 in
which water levels were less likely affected by widespread
groundwater pumping. Stress period 2 begins the transient
period of the simulation starting January !, 1940. Between
stress period 2 (January 1, 1940, to March 31, 1940) and stress
period 144 (October 1, 2010, to December 31, 2010), each
intervening stress period is 6 months in length to represent
irrigation (April through September) and nonirrigation seasons
(October through March).



Brackish Wells and Brackish Aquifers

Groundwater Database Water Quality*

Slightly-Saline 1,000<3,000 mg/L TDS
Moderately-Saline 3,000<10,000 mg/L TDS
% Brackish Aquifers**

* Total Dissolved Solids (TDS) are measured in milligrams
per liter ( mg/L) I
**Regions underiain by one or more brackish aquifers Exhibit #13
(TDS is 1,000<10,000 mg/L)

If a well had more than one Total Dissolved Solids (TDS) measurement, the most recent measurement was used.
No claims are made to the accuracy or completeness of the information shown herein or to its suitability for a particular use.

For more information visit http://www.twdb.texas.gov/innovativewater/bracs/index.asp.

Texas Water
Development Board 07/0372014
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