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Middle Pecos Groundwater Conservation District 
 

Groundwater Management Plan 
 

July 21, 2015 

 

District Mission 
 

The Middle Pecos Groundwater Conservation District (the District) is committed to manage and protect 
the groundwater resources of The District. The District was created to help maintain a sustainable, 
adequate, reliable, cost effective and high quality source of groundwater to promote the vitality, 
economy and environment of the District. The District will work with and for the citizens of the District 
and cooperate with other local, regional and State agencies involved in the study and management of 
groundwater resources.  

 

Purpose of Management Plan 
 

In 1997 the 75th Texas Legislature established a statewide comprehensive regional water planning 
initiative with the enactment of Senate Bill 1 (SB1). Among the provisions of SB1 were amendments to 
Chapter 36 of the Texas Water Code requiring groundwater conservation districts to develop a 
groundwater management plan that shall be submitted to the Texas Water Development Board (TWDB) 
for approval. The groundwater management plan was specified to contain estimates on the availability 
of groundwater in the district, details of how the district would manage groundwater, and management 
goals for the district. In 2001 the 77th Texas Legislature further clarified the water planning and 
management provisions of SB1 with the enactment of Senate Bill 2 (SB2). 

 

The requirements of the Chapter 36 Texas Water Code provisions for groundwater management plan 
development are specified in 31 Texas Administrative Code Chapter 356 of the TWDB Rules. This plan 
fulfills all requirements for groundwater management plans in SB1, SB2, Chapter 36 Texas Water Code, 
and TWDB rules. 
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Time Period of Management Plan 
 

This plan shall be in effect for a period of five years from the date of approval by TWDB, unless a new or 
amended management plan is adopted by the District Board of Directors and approved by TWDB. The 
management plan will be readopted with or without changes by the District Board and submitted to 
TWDB for approval at least every five years. 

 

Middle Pecos Groundwater Conservation District 
 

The District was created in 1999. The creation of the District is recorded in Chapter 1331 of the Acts of 
the 76th Texas Legislature (SB 1911). This act enabled the District to function in a limited capacity until 
the creation of the District was fully validated in the 77th Legislature. The validation of the District is 
recorded in Chapter 1299 of the Acts of the 77th Texas Legislature (HB 1258). The District was confirmed 
by local election held in Pecos County on November 5, 2002. 

The District boundaries are coterminous with the boundaries of Pecos County, Texas. The District is 
bounded by Reeves, Ward, Crane, Crockett, Terrell, Brewster, and Jeff Davis counties. As of the plan 
date, groundwater conservation districts (GCDs) that bound the District are in Jeff Davis, Brewster, and 
Crockett Counties.  The GCDs neighboring the District are: Brewster County GCD, Jeff Davis County 
Underground Water Conservation District (UWCD), Terrell County GCD, and Crockett County GCD. Fig.1  
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Figure1, Neighboring Districts to Middle Pecos Groundwater Conservation District 

 

Most of the District is in Groundwater Management Area (GMA) 7, with the northern part of the District 
in GMA 3.  Chapter 36 of the Texas Water Code authorizes the District to co-ordinate its management of 
groundwater with other GCDs in both GMA 7 and GMA 3. The District is currently the only GCD in GMA 
3.  The other GCDs that are located in GMA 7 are: Crockett County GCD, Santa Rita UWCD (Reagan), 
Irion County Water Conservation District (WCD), Glasscock GCD, Sterling County UWCD, Lone Wolf GCD 
(Mitchell), Terrell GCD, Wes-Tex GCD (Nolan), Coke County UWCD, Lipan-Kickapoo WCD (Tom Green, 
Concho, and Runnels), Hickory UWCD No. 1 (McCulloch, San Saba, and Mason), Menard County UWD, 
Hill Country UWCD (Gillespie), Kimble County GCD, Plateau Underground Water Conservation and 
Supply District (Schleicher), Sutton County UWCD, Real-Edwards Conservation and Reclamation District, 
Uvalde County UWCD, Edwards Aquifer Authority and Kinney County GCD.  Fig. 2 
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Figure 2, Groundwater Management Areas in Texas 

 

The District Board of Directors is composed of eleven members elected to staggered four-year terms. 
Two directors are elected from each of the four county precincts, one director is elected at-large, one 
director is elected from the City of Iraan and one director is elected from the City of Fort Stockton. The 
Board of Directors holds regular meetings, at least quarterly. Meetings of the Board of Directors are 
public meetings noticed and held in accordance with public meeting requirements.  

 

Authority of the District 
 

The District derives its authority to manage groundwater use within the District by virtue of the powers 
granted and authorized in the District enabling act HB 1258 of the 77th Texas Legislature (Appendix A). 
The District, acting under authority of the enabling legislation, assumes all the rights and responsibilities 
of a groundwater conservation district specified in Chapter 36 of the Texas Water Code. The District has 
developed rules specifying the bounds of due process governing District actions. (Appendix C). 
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Groundwater Resources of the District 
 

There are 5 sources of groundwater recognized by TWDB in the District. Two of these sources; the 
Edwards-Trinity (Plateau) aquifer and the Pecos Valley aquifer are classified as major aquifers by TWDB. 
(Fig. 3) The other three sources of groundwater; the Rustler aquifer, the Dockum aquifer and the 
Capitan Reef Complex aquifer are classified as minor aquifers by TWDB. (Fig. 4) 

 

 

Figure 3, Major Aquifers in Middle Pecos GCD 

 

A major aquifer produce large amounts of water over larger areas and minor aquifers produce minor 
amounts of water over large areas or large amounts of water over small areas. 

 

 The groundwater sources in the District may produce both fresh and moderately saline (brackish) 
water. The geologic origins of the groundwater sources of the District cover a broad range of geologic 
time. Listed in ascending order by geologic age, these sources and their ages are: Rustler Formation and 
Capitan Reef Complex (Permian), Dockum aquifer (Triassic), Edwards-Trinity (Plateau) aquifer 
(Cretaceous), and Pecos Valley (Quaternary). The geologic age of the various sources of groundwater in 
the District and the geologic history of Pecos County have a bearing on the structure of the groundwater 
sources of the District and their relationships. 
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Figure 4, Minor Aquifers in Middle Pecos GCD 

Aquifer Relationships in the Western Portion of the District 
Parts of the District lie within the Delaware and Val Verde Basins. These basins were centers of sediment 
deposition at various times in geologic history. Near the end of Permian time, the seas of the Delaware 
Basin became shallow and restricted. This resulted in high evaporation rates of the sea water and 
allowed the deposition of very large amounts of evaporite minerals such as Halite (Sodium Chloride - 
NaCl), Anhydrite (Calcium Sulfate – CaSO4) and Gypsum (Calcium Sulfate – CaSO4+H2O). (Rees and 
Buckner, 1980) 
 
In Cretaceous time, seas again advanced and deposited significant amounts of additional sediment that 
covered the Permian evaporite mineral deposits. When the Cretaceous seas eventually withdrew, fresh 
groundwater percolated through the Permian evaporite deposits. The groundwater percolation 
dissolved much of the evaporite minerals beneath the overlying Cretaceous rocks taking away much of 
their support. The unsupported Cretaceous rocks subsided with extensive faulting and folding. (Fig. 5) 
The areas where the Cretaceous rocks subsided were filled with erosional material from the nearby 
volcanic activity associated with the formation of the Davis Mountains. (Rees and Buckner, 1980) 
 
The western portion of the District lies within the Delaware Basin. In the area bounded generally by the 
Capitan Reef Complex, the Edwards-Trinity (Plateau) aquifer is covered and dissected by the Pecos 
Valley aquifer. In this area water is commingled between the two aquifers. The water quality in this area 
is affected mainly by sulfates from water percolating upward from the Rustler aquifer. Water that is 
recharged by infiltration on the Rustler outcrops in highlands to the west of the District leeches 
anhydrite and gypsum as it moves down-gradient into the District. The faulted and collapsed condition 
of the rocks of the Edwards-Trinity (Plateau) aquifer allows the sulfate laden water to infiltrate relatively 
easily. In the portion of the District which lies outside of the Delaware Basin, the Edwards-Trinity 
(Plateau) aquifer is undisturbed. (Rees and Buckner, 1980) (Fig 5) 
  



Middle Pecos GCD Page 10 
2015 Groundwater Management Plan 

 

Aquifer Descriptions 
 

Capitan Reef Complex Aquifer – The Capitan Reef Complex aquifer is a Permian age reef complex on the 
eastern and western margins of the Delaware Basin. Within the District the aquifer occurs as a generally 
north-south trending strip approximately 10 to 20 miles wide. This strip is part of a trend which runs 
from northern Brewster County to the New Mexico state line through Pecos, Ward and Winkler 
Counties. The aquifer is composed of various cavernous limestone formations that make up the reef 
complex. The Capitan Reef Complex aquifer outcrops in the Glass Mountains but is deeply buried below 
the Edwards-Trinity (Plateau) aquifer in other parts of the District. The aquifer may be 1,500 to 2,000 
feet thick and up to 3,600 feet deep. Water quality in the Capitan Reef Complex aquifer may be fresh 
near the mountain outcrop areas but may be moderately saline in other areas. Because of the cavernous 
nature of the aquifer, well yields may be high with a generally high availability of groundwater. The 
Capitan Reef Complex aquifer has been little studied in Texas. (Ashworth, 1990) (Guyton, 2003)  

 

Rustler Aquifer – The Rustler aquifer is made up of the Permian age Rustler Formation. The Rustler 
Formation is approximately 200 to 500 feet thick. It is mostly dolomite and anhydrite but has sand and 
conglomerate at its base and also contains some shale and limestone. From outcrops in Culberson 
County the Rustler aquifer dips into the subsurface to the east.  It is deformed by folding and may not 
produce groundwater in all areas. The Rustler is recharged by runoff infiltration in the outcrop areas but 
age-dating of the water may indicate that more water is recharged by cross-formation flow than from 
infiltration. The water quality of the Rustler aquifer is moderately saline. Well yields may vary from low 
to high. The Rustler aquifer is relatively deeply buried in the District and contributes water to the 
Edwards-Trinity (Plateau) and Pecos Valley aquifers. The principal use of the Rustler aquifer is for 
irrigation and oil field uses. The Rustler aquifer is not well understood and has been little studied. 
(Guyton, 2003) 

 

Dockum Aquifer – The Dockum aquifer is composed of the Triassic age formations of the Dockum 
Group; the Santa Rosa and Tecovas Formations within the District. The aquifer has upper and lower 
shale sections with a fine grained sand in the middle often referred to as the “Santa Rosa” sand. The 
Dockum aquifer occurs only under artesian conditions in a limited area of the north western part of the 
District. It receives recharge from infiltration of runoff in the outcrop areas but may only receive cross-
formation recharge within the area of the District. In areas where the Dockum aquifer is hydraulically 
connected to the Pecos Valley aquifer, the two units have been referred to as the Allurosa aquifer. 
Water quality in the Dockum aquifer within the District is slightly (3,000 mg/l) to moderately (5,000 
mg/l) saline with a generally low productivity of wells. (Rees and Buckner, 1980) (Ashworth, 1990) 
(Guyton, 2003) 



Middle Pecos GCD Page 11 
2015 Groundwater Management Plan 

 

Fi
gu

re
 5

, G
eo

lo
gi

c 
Cr

os
s S

ec
tio

n 
of

 R
ee

ve
s a

nd
 P

ec
os

 C
ou

nt
ie

s (
Re

es
 a

nd
 B

uc
kn

er
, 1

98
0)

 

 



Middle Pecos GCD Page 12 
2015 Groundwater Management Plan 
 

Edwards-Trinity (Plateau) Aquifer – The Edwards-Trinity (Plateau) aquifer is of Cretaceous age 
and consists of the Edwards Group limestones and the sands and limestone of the Trinity Group. 
Within the District the Edwards Group is currently considered to consist of the Segovia and Fort 
Terrett Formations, but other terminology conventions may be applied to the Edwards Group. 
(BEG, 1975, 1981, 1982) The Trinity Group consists of the Maxon Sand, the Glen Rose Limestone 
and may include a basal conglomerate. (Rees and Buckner, 1980) The aquifer may be up to 
1,200 feet in thickness and produces small to moderately large quantities of fresh to slightly 
saline (3,000 mg/l) water. The Edwards-Trinity (Plateau) aquifer is hydraulically connected to the 
Rustler and Pecos Valley aquifers in the western part of the District. (Ashworth, 1990) 

 
Pecos Valley Aquifer – Consists of up to 1,500 feet of unconsolidated to partially consolidated 
sand, silt, clay and caliche. The alluvial fill material of the aquifer had two main deposition 
centers; the Pecos trough and the Monument Draw trough. The aquifer is a principal source of 
irrigation supply in the northern and western portions of the District. The water quality is fresh 
to moderately (5,000 mg/l) saline and well yields may be high. The Pecos Valley aquifer is 
hydraulically connected to the Rustler and Edwards-Trinity (Plateau) aquifers in the western part 
of the District. (Ashworth, 1990) 

 

System Geologic Unit Hydrologic Unit 

Quaternary Alluvial Fill Material Pecos Valley aquifer 

Cretaceous 

Edwards Group 

Edwards-Trinity (Plateau) aquifer 

Trinity Group 

Triassic 
Santa Rosa and Tecovas 
Formations 

(  b  diff ti t d) 

Dockum aquifer 

Permian 

Rustler Formation Rustler aquifer 

Capitan Reef Complex Capitan Reef Complex aquifer 

Figure 6, Water-bearing Geologic and Hydrologic Units of Pecos County, Modified from Rees and 
Buckner, 1980; Ashworth, 1990 
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Geomorphology of the District 
 
The topography of the District ranges from nearly level to gently undulating in the northern half 
and hilly to mountainous in the southern half. The eastern and central portions of the District 
are on the edge of the Edwards Plateau and are marked by mesas of varying sizes with 
intervening arroyos. Hills become more rounded and valleys more pronounced with generally 
undulating terrain further west. The northern part of the District slopes generally toward the 
Pecos River. Elevation ranges from about 2,200 feet above mean sea level (amsl) near the Pecos 
River to about 5,200 feet amsl in the mountains. All drainages flow to the Pecos River. The Pecos 
River flows continuously, but other streams in the county flow only after infrequent torrential 
rains. Springs were at one time an important water source for the area, but many no longer 
flow. (Rives 1980 and TSHA 2002).  Reduced spring flow is attributed to redirected use of 
available groundwater. 
 

Modeled Available Groundwater in the District 
 
Modeled available groundwater is defined in TWC §36.001 means “the amount of water that 
the executive administrator determines may be produced on an average annual basis to achieve 
a desired future condition established under Section 36.108.” The desired future condition of 
the aquifer may only be determined through joint planning with other groundwater 
conservation districts (GCDs) in the groundwater management area (GMA) or GMAs in which 
the District is located as required in TWC §36.108. The District is located in GMAs 3 and 7. The 
GCDs of GMAs 3 and 7 have completed the joint planning process and adopted desired future 
conditions for the following aquifers in Pecos County: 
 
GMA-3 

• Edwards-Trinity(Plateau)/Pecos Valley aquifers 
• Dockum aquifer 
• Capitan Reef Complex aquifer 
• Rustler aquifer 

 
GMA-7 

• Edwards-Trinity(Plateau)/Pecos Valley aquifers 
• Capitan Reef Complex aquifer 
• Rustler aquifer 
• Dockum aquifer 

 
 The desired future conditions of aquifers as adopted by GMAs 3 and 7 are given below. The 
Modeled Available Groundwater (MAG) the District developed for use in the GMA-3 and GMA-7 
processes are presented below for each aquifer in the District. 
 
For the purposes of managing groundwater within the boundaries of the District and pursuant 
to Chapter 36 of the Texas Water Code, the District used the desired future conditions of the 
aquifers as a benchmark. The desired future conditions were identified through the GMA 
process and deliberations by GMAs 3 and 7.  
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Edwards-Trinity (Plateau) and Pecos Valley Aquifers 

To assess groundwater availability, the District participated in the GMA 3 and 7 requests that 
TWDB perform a series of simulations using the most recent 1-layer version of the TWDB 
Groundwater Availability Model (GAM) for the Edwards-Trinity (Plateau) aquifer and Pecos 
Valley aquifer. The series of GAM simulations iteratively applied varying amounts of 
groundwater pumping from the aquifer over a predictive period.  Pumping was varied, until the 
amount of pumping that could be sustained by the aquifer without exceeding the desired future 
conditions was identified. 
 
A. Desired Future Conditions 

The desired future conditions for the Edwards-Trinity (Plateau) and Pecos Valley aquifers of 
Pecos County, as follows: 

 

GMA 7 – Indexed to 2010 conditions, the combined aquifer draw down over 50 years should not 
exceed 11 feet when averaged over the entire portion of Pecos County where the Edwards-
Trinity (Plateau) and Pecos Valley aquifers occur within GMA 7 and 7 feet when averaged over 
the areas where the aquifers occur in GMA-7 overall. 

 

GMA 3 – Indexed to 2010 conditions, the combined aquifer draw down over 50 years should not 
exceed 12 feet when averaged over the entire portion of Pecos County where the Edwards-
Trinity (Plateau) and Pecos Valley aquifers occur within GMA-3 and 28 feet when averaged over 
the areas where the aquifers occur in GMA-3 overall. 

 

The District estimates of the selected management conditions related to draw down in the 
Edwards-Trinity and Pecos Valley Aquifers are based on GAM-run 09-35 of version 3 (single-
layer model): 

• Scenario 10 for GMA-7 (results presented by TWDB July 29, 2010) 
• Scenario 11 for GMA-3 (results presented by TWDB August 9, 2010) 

 
B. Modeled Available Groundwater 

The Modeled Available Groundwater for the Edwards-Trinity (Plateau) and Pecos Valley aquifers 
in MPGCD is 240,120 acre-feet per year which is based on the amounts of groundwater that 
could be pumped while maintaining the selected management conditions in each aquifer 
management zone discussed above.  In determining the volume of water available for 
permitting, a total of 4,124 acre-feet per year is allocated for exempt well users.  This leaves a 
total of 235,996 acre-feet per year as the groundwater available for permitting for the 
Edwards-Trinity (Plateau) and Pecos Valley aquifers.  The Modeled Available Groundwater in 
GMAs 3 and 7 is given below:  

 

GMA-7 Portion of Pecos County is (GAM RUN 10-043 MAG version 2): 

• 117,386 acre-feet per year  
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GMA-3 Portion of Pecos County (GAM RUN 10-042 MAG): 

• 122,734 acre-feet per year  
 

The District estimates of groundwater availability in the Edwards-Trinity (Plateau) and Pecos 
Valley Aquifers are based on TWDB spatial distribution of simulated pumping in GAM-run 09-35 
of version 3 (single-layer model): 

• Scenario 10 for GMA-7 (results presented by TWDB July 29, 2010) 
• Scenario 11 for GMA-3 (results presented by TWDB August 9, 2010) 

 

C. Management Zones for the Edwards-Trinity (Plateau) and Pecos Valley Aquifers  

 

The District has established groundwater management zones in the principal areas of irrigation 
(or other groundwater demand) and pertinent surrounding areas of Pecos County, as described 
below: 

 

1) The Leon-Belding Irrigation Area and the vicinity of the City of Fort Stockton to include the 
outlets of Comanche Springs. The area is generally bounded by the TWDB Edwards-Trinity 
(Plateau) / Pecos Valley Aquifer GAM-Grid cells that contain the following sets of latitude 
and longitude coordinates: (30.90321 N, -102.8566 W); (30.85306 N, -102.8928 W); 
(30.69796 N, -103.15137 W). The specific GAM-grid cells composing the management 
zone are given in Appendix G. 

2) The Bakersfield Irrigation Area. The area is generally bounded by the TWDB Edwards-
Trinity (Plateau) / Pecos Valley Aquifer GAM-Grid cells  that contain the following sets of 
latitude and longitude coordinates (except where cells are truncated by intersection with 
the Pecos County-line): (31.05667 N, -102.3717 W); (30.8992 N, -102.28911 W); (30.95167 
N, -102.1653 W); (30.96833 N, -102.2169 W). The specific GAM-grid cells used to compose 
the management zone are given in Appendix G. 

3) The Coyanosa Irrigation Area. The area is generally bounded by the TWDB Edwards-Trinity 
(Plateau) / Pecos Valley Aquifer GAM-Grid cells that contain the following sets of latitude 
and longitude coordinates (except where cells are truncated by intersection with the 
Pecos County-line): (31.1805 N, 103.0202 W); (31.3169 N, 103.0511 W); (31.2097 N, 
103.0026 W); (31.1105 N, 102.9924 W); (31.1025 N, 103.1022 W); (31.1834 N, 103.1347 
W). The specific GAM-grid cells used to compose the management zone are given in 
Appendix G. 
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Figure 7, Groundwater Management Zones in MPGCD 
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Figure 8, Groundwater Management Zone 1 in MPGCD 

 

Figure 9, Groundwater Management Zone 2 in MPGCD 
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Figure 10, Groundwater Management Zone 3 in MPGCD 

 

The District recognizes that groundwater use in the areas of principal groundwater demand in 
the District has the potential to result in localized aquifer draw down sufficient to possibly 
impair the DFCs of the aquifer in District as a whole (within each GMA). In each Management 
Zone described about a center of groundwater demand, the District seeks to avoid impairment 
of the adopted DFCs for the District as a whole (within the portions of the District in each of 
GMAs 3 and 7) by establishing benchmarks of sustainable groundwater use over time in the 
District Rules. The benchmarks of sustainable groundwater use over time established in the 
District Rules for each groundwater management zone may be based on the rates of change and 
the amounts of average aquifer draw-down described by the results of Scenario 10 of GAM-run 
09-35 of version 3 (single-layer model) for the GMA-7 portion of MPGCD and Scenario 11 for the 
GMA 3 portion of MPGCD or other information such as water-level data. The assessment of the 
change in average draw-down values over time will be indexed to year 2010 water levels to be 
consistent with the adopted DFCs of the Edwards-Trinity (Plateau) and Pecos Valley aquifers. By 
managing the change in aquifer water levels over time in the management zones, the District 
can provide for the sustainability of the aquifers and avoid impairment of the aquifer DFCs 
established by the GMAs. 
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Capitan Reef Complex Aquifer 

As of the date of this plan; a TWDB GAM for the Capitan Reef Complex aquifer has not been 
released. To assess groundwater availability, a spreadsheet model was developed. The model 
uses estimates of: the area of the aquifer recharge (unconfined) and the artesian (confined) 
zones; the annual amount of aquifer use (pumping, where pumping is assumed to be 
approximately equal to recharge); and the coefficient of storage of the aquifer in the confined 
and unconfined zones to predict the annual volume of water that could be produced from the 
aquifer and result in a specified amount of aquifer draw-down after 50 years. Predictions are 
made for the unconfined and confined zones of the aquifer within MPGCD. Predictions of the 
estimated annual amount of groundwater that could be produced in the unconfined zone and 
confined zone of the aquifer are summed for presentation. Aquifer-zone area estimates in Pecos 
County are from the TWDB GIS shape-files for the Capitan Reef Complex aquifer.  Estimates of 
the annual aquifer use are from estimates developed by MPGCD. The coefficients of storage 
values are reasonable estimates. Pumping was increased, until the amount of pumping that 
could be sustained by the aquifer without exceeding the selected management conditions. 
Details of the groundwater availability estimates for the Capitan Reef Complex aquifer are given 
in Appendix F. 

 

A. Desired Future Conditions 

The Desired Future Condition describes the maintenance of the water levels expressed as an 
average draw down value for each aquifer zone where they occur in MPGCD over a 50-year 
horizon (2010-2060) at or above the levels specified below. The desired future conditions are 
intended to define sustainable use by establishing management goals for each aquifer.  The 
District applied the spreadsheet models in 2010. The average draw-down values are indexed to 
year 2010 water levels.  By maintaining the aquifer water levels the District can provide for the 
sustainability of the aquifer. The following 50-year criteria (rounded to the nearest foot) were 
applied to the individual aquifer zones in each county to assess the amounts of sustainable use: 

 

Unconfined Zone (GMA 7): 

• Approximately 15 feet average draw down across the area of occurrence of the 
aquifer zone over 50-years 

 

Confined Zone (GMA 3 and GMA 7): 

• Approximately 200 feet average draw down across the area of occurrence of the 
aquifer zone over 50-years 
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B. Modeled Available Groundwater 
The estimated total groundwater availability for the Capitan Reef Complex aquifer in MPGCD is 
11,122 acre-feet per year which is based on the amounts of groundwater that could be pumped 
while maintaining the selected management conditions in the aquifer subdivisions discussed 
above. In determining the volume of water available for permitting, 100 acre-feet per year is 
allocated for exempt well users.  This leaves 11,022 acre-feet per year as the groundwater 
available for permitting for the Capitan Reef Complex aquifer.  
 
A summary is given by GMA and aquifer zone below: 
 
Unconfined Zone in GMA 7 (AA 10-09 MAG): 

• 1,287 acre-feet per year (80 acre-feet per year reserved for exempt use) 
 
Confined Zone in GMA 3 (AA 10-36 MAG): 

• 1,361 acre-feet per year (10 acre-feet per year reserved for exempt use) 
  
Confined Zone in GMA 7 (AA 10-09 MAG): 

• 8,474 acre-feet per year (10 acre-feet per year reserved for exempt use) 
 
Rustler Aquifer 
As of the date of this plan; a TWDB GAM  Report for the Rustler Aquifer was released August 
2012. Since MPGCD 2016 DFC are not completed a spreadsheet model was developed. The 
model uses estimates of the area of the artesian (confined) zone in MPGCD; the annual amount 
of aquifer use (pumping, where pumping is assumed to be approximately equal to aquifer 
inflow); and the coefficient of storage of the aquifer in the confined zone to predict the annual 
volume of water that could be produced from the aquifer and result in a specified amount of 
aquifer draw-down after 50 years. Predictions are made for the confined zone of the aquifer 
within MPGCD. The predictions of the estimated annual amount of groundwater that could be 
produced in the confined zone of the aquifer are summed for presentation. Aquifer-zone area 
estimates in Pecos County are from the TWDB GIS shape-files for the Rustler aquifer. Estimates 
of the annual aquifer use are from estimates developed by MPGCD. The coefficients of storage 
values are reasonable estimates. Pumping was increased, until the amount of pumping that 
could be sustained by the aquifer without exceeding the selected management conditions. 
Details of the estimates of groundwater availability for the Rustler aquifer are given in   
Appendix F. 
 
A. Desired Future Conditions 
The Desired Future Condition describes the maintenance of the water levels expressed as an 
average draw down value for each section of aquifer where they occur in MPGCD over a 50-year 
horizon (2010-2060) at or above the levels specified below. The desired future conditions are 
intended to define sustainable use by establishing management goals for each aquifer.  The 
District applied the spreadsheet models in 2010. The average draw-down values are indexed to 
year 2010 water levels.  By maintaining the aquifer water levels the District can provide for the 
sustainability of the aquifer. The following 50-year criteria (rounded to the nearest foot) were 
applied to the individual aquifer zones in each county to assess the amounts of sustainable use: 
 
Confined Zone in GMA 3 and GMA 7: 

• Approximately 300 feet average draw down across the area of occurrence of the 
aquifer zone over 50-years 
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B. Modeled Available Groundwater 
The Modeled Available Groundwater for the Rustler aquifer in MPGCD is 10,508 acre-feet per 
year which is based on the amounts of groundwater that could be pumped while maintaining 
the selected management conditions in the aquifer subdivisions discussed above.  In 
determining the volume of water available for permitting, 100 acre-feet per year is allocated for 
exempt well users.  This leaves 10,408 acre-feet per year as the groundwater available for 
permitting for the Rustler aquifer. 
 
A summary is given by GMA and aquifer zone below: 
 
Confined Zone in GMA 3 (AA 10-37 MAG): 

• 3,466 acre-feet per year (50 acre-feet per year reserved for exempt use) 
 
Confined Zone in GMA 7 is (AA 10-13 MAG): 

• 7,042 acre-feet per year (50 acre-feet per year reserved for exempt use) 
 
 
Dockum Aquifer 
To assess groundwater availability, the District requested through GMAs-3 and 7 that TWDB 
perform a series of simulations using the TWDB’s Groundwater Availability Model (GAM) for the 
Dockum aquifer. The series of GAM simulations iteratively applied varying amounts of 
groundwater pumping from the aquifer over a predictive period.  Pumping was varied, until the 
amount of pumping that could be sustained by the aquifer without exceeding the selected 
management conditions was identified.   
 
A. Desired Future Conditions 
The Desired Future Condition describes the maintenance of the water levels expressed as an 
average draw down value for the aquifer where it occurs in MPGCD over a 50-year horizon 
(2010-2060) at or above the levels specified below. The selected management conditions are 
intended to define sustainable use by establishing management goals for each aquifer.  The 
average draw-down values are indexed to year 2010 water levels.  By maintaining the aquifer 
water levels the District can provide for the sustainability of the aquifer. The following 50-year 
criteria (rounded to the nearest foot) were applied to the individual aquifer zones in each 
county to assess the amounts of sustainable use: 
 
Confined Zone in GMA 3: 

• Approximately 47 feet average draw down across the area of occurrence of the aquifer 
zone over 50-years 

 
Confined Zone in GMA 7: 

• Draw down is not to exceed approximately 4 feet on average across the area of 
occurrence of the aquifer zone by year 2060 

B. Modeled Available Groundwater 
The estimated total groundwater availability for the Dockum aquifer in MPGCD is 13,965 acre-
feet per year which is based on the amounts of groundwater that could be pumped while 
maintaining the selected management conditions in the aquifer discussed above.  In 
determining the volume of water available for permitting, 100 acre-feet per year is allocated for 
exempt well users.  This leaves 13,865 acre-feet per year as the groundwater available for 
permitting for the Dockum aquifer. The Dockum Aquifer MAG report for the confined zone in 
GMA-3 is GR10-039 MAG and the confined zone for GMA-7 is GR10-040 MAG version 2.  
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GMAs 3 and 7: 
• 13,965 acre-feet per year (100 acre-feet per year reserved for exempt use) 

 
TWDB Historical Groundwater Use in the District and 2012 State Water Plan.  See Appendix D. 

 
Details on the Development of the Estimate of Annual Recharge to the Capitan Reef Complex 
aquifer in Pecos County.  See Appendix E. 

 
Details on the Development of the Estimates of Annual Groundwater Availability in the 
Capitan Reef Complex and Rustler aquifers in Pecos County.  See Appendix F. 
 
2010 Baseline Water Levels for Management and Identification of Edwards-Trinity 
(Plateau)/Pecos Valley aquifer GAM Grid Cells Defining Groundwater Management Zones in 
MPGCD.  See Appendix G. 
 
GAM Run 14-010 - Middle Pecos GCD (March 26,2014).  See Appendix H. 
 
 
Details on How the District Will Manage Groundwater in the District 
 
The District will manage the supply of groundwater within the District in order to conserve the 
resource while seeking to maintain the economic viability of all resource user groups, public and 
private. The District seeks to manage the groundwater resources of the District as practicably as 
possible in a sustainable manner through the development of the Desired Future Conditions of 
Aquifers within the District. The Texas Legislature established that groundwater conservation 
districts are the preferred method of groundwater management in Section 36.0015 of the Texas 
Water Code. The District will cooperate with the other Groundwater Conservation Districts in 
the Groundwater Management Areas which Pecos County is located. In consideration of the 
economic and cultural activities occurring within the District, the District will identify and engage 
in such activities and practices, that if implemented may result in the conservation of 
groundwater in the District. The District will manage groundwater resources through rules 
developed and implemented in accordance with Chapter 36 of the Texas Water Code and the 
provisions of the District Enabling Act recorded in Chapter 1299 of the Acts of the 77th Texas 
Legislature (HB 1258).  The District will require that any well constructed as an exempt well 
under activities regulated by the Texas Railroad Commission (TRC) and later converted to 
another use not regulated by the TRC will be required to seek a permit for the use of 
groundwater in the District if the converted use of the well is otherwise not exempted from 
permitting under the Texas Water Code or Rules of the District. 
 
An observation well network may be established and maintained in order to monitor changing 
storage conditions of groundwater supplies within the District. When a monitoring well network 
has been established the District will make a regular assessment of water supply and 
groundwater storage conditions and will report those conditions to the District Board of 
Directors and to the public. The District may undertake, as necessary, investigations of the 
groundwater resources within the District and will make the results of investigations available to 
the public upon adoption by the District Board of Directors. The District will co-operate with 
investigations of the groundwater resources of the District undertaken by other local political 
subdivisions or agencies of the State of Texas. 
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In order to better manage groundwater resources the District may establish management zones 
for all sources of groundwater within the District. In each management zone the District may: 

a) Establish Desired Future Conditions and authorize the production of groundwater 
b) Determine and implement the proportional reductions of the use of groundwater for all 

classes of groundwater use that are established by the District in order to maintain the 
established Desired Future Conditions of the management zone. 

c) Allow for the transfer of the permitted right to use groundwater if a process is 
established in the District rules 

 
Section 36.116 of the Texas Water Code provides that the District may use the management 
zones to adopt different rules for each: 

a) Aquifer 
b) Aquifer subdivision 
c) Geologic formation 
d) Geographic area in which any part of a through c above may occur within the District 

 
For the purpose of managing the use of groundwater within the District, the District may 
address the use of groundwater in the aquifers in the District as a whole or within any 
management zone established by the District in order that the Desired Future Condition of the 
aquifer or aquifer subdivision in which the use occurs is not impaired. In furtherance of the 
District management of groundwater, the District may also establish any other criteria by Rule, 
as a threshold of use beyond which withdrawals from the aquifer or aquifer subdivision in 
excess of the threshold may result in a specified undesirable or injurious condition to the aquifer 
or aquifer subdivision. If the District determines that the Desired Future Conditions or other 
criteria established by the District are being or may imminently be impaired with reasonable 
certainty, the District may take such actions or implement such conservation measures as may 
be necessary to restore the aquifer or aquifer subdivision to conditions which do not impair the 
Desired Future Conditions or other criteria established by the District under this section for the 
aquifer or aquifer subdivision. 
 
The District will use the available estimates of groundwater recharge, movement and Managed 
Available Groundwater within the District in exercising the statutory responsibility of managing 
the groundwater in the District. As more information on groundwater conditions in the District 
becomes available, the District may use that information to refine the specific methodology by 
which the District will seek to sustainably manage the groundwater in the District. 
 
The annual amount of water used from an aquifer or aquifer subdivision in the District or in a 
management zone established by the District will be averaged over a period of years specified in 
the District rules to aid in determining if the Managed Available Groundwater value or the 
Desired Future Condition has been exceeded. If the Desired Future Condition of an aquifer or 
aquifer subdivision in the District or a management zone is found to have been exceeded the 
District may implement proportional reductions in the permitted use of groundwater in the 
District or management zone to reduce the levels of use in order to maintain the Desired Future 
Condition. The District will implement proportional reductions in the permitted use of 
groundwater only to the extent that is required to maintain the Desired Future Condition in an 
aquifer, aquifer subdivision or a management zone.  
 
The District rules will specify the methodology by which the District will track the usage of 
groundwater from an aquifer or aquifer subdivision in the District or a management zone to 
determine whether the sustainable use has been exceeded. The District rules will specify the 
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methodology by which the District will implement any proportional reductions in the permitted 
use of groundwater in the District. All District actions with regard to proportional reductions of 
the permitted use of groundwater will be taken in noticed public meetings and in accord with 
the District rules. 
 
The District has implemented rules establishing a claims process in which the District required 
existing or historic users of groundwater to obtain historic use permits. The claims process was 
intended to protect existing use as provided for in Section 36.113(e) of the Texas Water Code. 
To the extent practicable while remaining consistent with this plan, the District’s existing and 
historic use permit process and period will preserve historic use as provided in Section 36.116(b) 
of the Texas Water Code. 
 
The District will protect the existing and historical use of groundwater that occurred in the 
District prior to the effective date of the rules establishing the claims process. To obtain a 
historic use permit, an existing or historic user had to prove the maximum annual amount of 
groundwater that the user put towards a beneficial use during an existing and historic use 
period established in the District rules. The protection extended to historic use permit holders is 
achieved by imposing more restrictive permit conditions on new permit applications. In 
extending this protection to historic use permit holders the District established limitations that: 

a) Apply to all subsequent new applications for the permitted use of groundwater and 
applications for the increased use of groundwater by holders of historic user permits 
regardless of the type or location of use 

b) Bear a reasonable relationship to the District’s management plan 
c) Are reasonably necessary to protect existing use and maintain established Desired 

Future Conditions of aquifers, aquifer subdivisions or management established by the 
District. 

 
The District may adopt rules to regulate groundwater withdrawals by means of spacing and/or 
production limits. The District may deny a well construction permit or limit groundwater 
withdrawals in accordance with the guidelines stated in the rules of the District. In making a 
determination to deny a permit or reduce the amount of groundwater withdrawals authorized 
in an existing permit, the District will weigh the public benefit in managing the aquifer to be 
derived from the denial of a groundwater withdrawal permit or the reduction of the amount of 
authorized groundwater withdrawals against the individual hardship imposed by the permit 
denial or authorization reduction. 
 
 The relevant factors to be considered in making a determination to deny a permit or limit 
groundwater withdrawals may include:  

a) The rules of the District 
b) The distribution of groundwater resources in the aquifers or aquifer subdivisions of the 

District or any management zones established by the District 
c) The economic hardship resulting from grant or denial of a permit or the terms 

prescribed by the permit 
 
In pursuit of the District’s mission of protecting the resource, the District may require reduction 
of groundwater withdrawals. To achieve this purpose, the District may, at the Boards discretion 
amend or revoke any permits after notice and hearing. The determination to seek the 
amendment, reduction or revocation of a permit by the District will be based on aquifer 
conditions observed by the District. The District will, when necessary, enforce the terms and 
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conditions of permits and the rules of the District by enjoining the permit holder in a court of 
competent jurisdiction as provided for in Texas Water Code Chapter 36.102.  
 
The District will establish rules for the proportional reduction of the permitted use of 
groundwater in the District that will recognize the following priorities of use: 

1) Exempt users with particular consideration to livestock and domestic use 
2) Holders of historic use of groundwater permits 
3) Holders of non-historic groundwater use permits  

 
The District may employ technical resources at its disposal, as needed, to evaluate the resources 
available within the District and to determine the effectiveness of regulatory or conservation 
measures. In consideration of particular individual, localized or District-wide conditions the 
District may allow the production in a management zone to exceed the sustainable amount for a 
period of time considered necessary by the District. The exercise of this discretion by the District 
shall not be construed as limiting the authority of the District in any other matter. A public or 
private user may appeal to the Board for discretion in enforcement of the provisions of a 
reduction in the permitted use of groundwater on grounds of adverse economic hardship or 
unique local conditions. The exercise of said discretion by the Board shall not be construed as 
limiting the power of the Board. 
 
Actions, Procedures, Performance and Avoidance Necessary to Effectuate 
the Plan 
 
The District will implement the provisions of this management plan and will utilize the objectives 
of the plan as a guide for District actions, operations and decision-making. The District will 
ensure that planning efforts, activities and operations are consistent with the provisions of this 
plan. 
 
The District will adopt rules in accordance with Chapter 36 of the Texas Water Code and all rules 
will be followed and enforced. The development of rules will be based on the scientific 
information and technical evidence available to the District. 
 
The District will encourage cooperation and coordination in the implementation of this plan. All 
operations and activities will be performed in a manner that encourages the cooperation of the 
citizens of the District and with the appropriate water management entities at the state, 
regional and local level. 
 
Methodology for Tracking the District’s Progress in Achieving Management Goals 
 
The General Manager of the District will prepare and submit an annual report (Annual Report) 
to the District Board of Directors. The Annual Report will include an update on the District’s 
performance in achieving the management goals contained in this plan. The general manager 
will present the Annual Report to the Board of Directors within one hundred twenty (120) days 
following the completion of the District’s Fiscal Year, currently the District fiscal year ends on 
September 30 of each calendar year. A copy of the annual audit of District financial records will 
be included in the Annual Report. The District will maintain a copy of the Annual Report on file 
for public inspection at the District offices, upon adoption by the Board of Directors. A copy of 
MPGCD rules can be found here. 
http://www.middlepecosgcd.org/pdf/rules/2014/rules_adopted_10-21-2014.pdf 
 

http://www.middlepecosgcd.org/pdf/rules/2014/rules_adopted_10-21-2014.pdf
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Management Goals 
 
1. Providing for the Most Efficient Use of Groundwater in the District 
 

1.1 Objective – Each year, the District will require all new exempt or permitted wells that 
are constructed within the boundaries of the District to be registered with the District in 
accordance with the District rules. 

 
1.1 Performance Standard – Each Year the number of exempt and permitted wells 
registered by the District for the year will be incorporated into the Annual Report submitted 
to the Board of Directors of the District. 

 
2. Controlling and Preventing the Waste of Groundwater in the District 
 

2.1 Objective – Each year, the District will make an evaluation of the District Rules to 
determine whether any amendments are recommended to decrease the amount of waste 
of groundwater within the District.  
 
2.1 Performance Standard – The District will include a discussion of the annual evaluation of 
the District Rules and the determination of whether any amendments to the rules are 
recommended to prevent the waste of groundwater in the Annual Report of the District 
provided to the Board of Directors.  
 
2.2 Objective – Each year, the District will provide information to the public on eliminating 
and reducing wasteful practices in the use of groundwater either by a page on groundwater 
waste reduction or a link to information on groundwater waste reduction on the District’s 
website or by providing an article on eliminating and reducing wasteful practices to a 
newspaper of general circulation in the District for potential publication.   
 
2.2 Performance Standard – Each year, a copy of the information provided on groundwater 
waste reduction on the District’s website or a copy of the article provided to a newspaper of 
general circulation in the District will be included in the District’s Annual Report to be given 
to the District Board of Directors.    

 
3. Controlling and Preventing Subsidence 
This Management Goal is not Applicable to the District. 
 
 
4. Conjunctive Surface Water Management Issues 
 

4.1 Objective – Each year, the District will participate in the regional planning process by 
being represented at the Region F Regional Water Planning Group meetings. 
 
4.1 Performance Standard – The attendance of a District representative to at least 50 
percent of the Region F Regional Water Planning Group meetings will be noted in the 
Annual Report presented to the District Board of Directors. 
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5. Natural Resource Issues That Affect the Use and Availability of  
    Groundwater or are Affected by the Use of Groundwater 
 

5.1 Objective – Each year the District will monitor the permitting and integrity testing of 
salt-water or waste-disposal injection wells permitted by the Texas Railroad Commission 
within the District. 
 
5.1a Performance Standard – Each year, a summary of the salt-water or waste-disposal 
injection wells permitted by the Texas Railroad Commission within the District will be 
included in the Annual Report submitted to the District Board of Directors. 
 
5.1b Performance Standard – Each year a summary of the results of the integrity tests 
performed on the salt-water or waste-disposal injection wells permitted by the Texas 
Railroad Commission to operate within the District will be included in the Annual Report 
submitted to the District Board of Directors. 

 
5.2 Objective – Each year the District will monitor the discharge of Comanche and related 
springs or acquire the monitoring data on spring discharge developed by others. 
 
5.2 Performance Standard – Each year, a summary of the timing of the appearance of the 
seasonal spring-discharge, an estimate of the annual volume of discharge from Comanche 
and related springs and a discussion comparing the most recent estimates of spring-
discharge to previous estimates will be included in the Annual Report submitted to the 
District Board of Directors. 
 
5.3 Objective – From year 2010, each third year, the District will assess the changes in the 
quantity of the discharge of Comanche and related springs and recommend to the Board of 
Directors whether any conservation measures are necessary to maintain the discharge of 
Comanche and related springs. 
 
5.3 Performance Standard – From year 2010, each third year, a summary of the assessment 
of the changes in the quantity of annual seasonal spring-discharge and any 
recommendations for conservation measures to be considered for implementation will be 
included in the Annual Report submitted to the District Board of Directors. 
 
 

6) Addressing Drought Conditions 
 

6.1 Objective – Each month, the District will download available drought information, for 
the counties in the District, from available websites on the internet.. 
 
6.1 Performance Standard – Quarterly, the District will make an assessment of the status of 
drought in the District and prepare a quarterly briefing for the Board of Directors. The 
downloaded maps, reports and information will be included with copies of the quarterly 
briefing in the District Annual Report to the Board of Directors. 
 
TWDB Drought Resources:  
http://www.twdb.texas.gov/publications/shells/Droughtresources.pdf 

 
 
 

http://www.twdb.texas.gov/publications/shells/Droughtresources.pdf
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7. Addressing  
 

A. Conservation 
7A.1 Objective – The District will submit an article annually, regarding water 
conservation for publication to at least one newspaper of general circulation in Pecos 
County. 

 
7A.1 Performance Standard – A copy of the article submitted by the District for 
publication to a newspaper of general circulation in Pecos County regarding water 
conservation will be included in the Annual Report to the Board of Directors.   

 
B. Recharge Enhancement 

 
This management goal is not applicable to the District. 
 

C. Rainwater Harvesting 
 
7C.1 Objective – The District will post an article or a link to an article annually, regarding 
rainwater harvesting on the District website www.middlepecosgcd.org   
 
7C.1 Performance Standard – A copy of the article posted on the District website 
regarding rainwater harvesting will be included in the Annual Report to the Board of 
Directors. 

 
D. Precipitation Enhancement 

 This management goal is not applicable to the District. 
  

E. Brush Control 
This management goal is not applicable to the District. 

 
8. Addressing the Desired Future Conditions (DFC) of the Groundwater 
Resources in the District 
 

8.1 Objective – Each year, the District will collect at least 5 water-level measurements from 
the District monitor wells located in the portion of the District located withinGMA-7.  

 
8.1a Performance Standard – Each year, the District will post the water-level 
measurements collected from the portion of the District within GMA-7 and identify the 
aquifer from which the measurement is taken, in the Annual Report to the Board of 
Directors. 

 
8.1b Performance Standard – Each year, the District will include a discussion of the change 
in water-levels in each aquifer for which a Desired Future Condition is established by GMA-
7, in the Annual Report to the Board of Directors. 

 
8.1c Performance Standard – Each five years, the District will include a discussion of the 
change in water-levels in each aquifer for which a Desired Future Condition is established 
by GMA-7 comparing the change to the incremental time-appropriate change in water-
levels indicated by the established Desired Future Condition of the aquifer, in the Annual 
Report to the Board of Directors. 

http://www.middlepecosgcd.org/
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8.2 Objective – Each year, the District will collect at least 5 water-level measurements from 
the District monitor wells located in the portion of the District located withinGMA-3.  

 
8.2a Performance Standard – Each year, the District will post the water-level 
measurements collected from the portion of the District within GMA-3 and identify the 
aquifer from which the measurement is taken, in the Annual Report to the Board of 
Directors. 

 
8.2b Performance Standard – Each year, the District will include a discussion of the change 
in water-levels in each aquifer for which a Desired Future Condition is established by GMA-
3, in the Annual Report to the Board of Directors. 

 
8.3c Performance Standard – Each five years, the District will include a discussion of the 
change in water-levels in each aquifer for which a Desired Future Condition is established 
by GMA-3 comparing the change to the incremental time-appropriate change in water-
levels indicated by the established Desired Future Condition of the aquifer, in the Annual 
Report to the Board of Directors. 
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Appendix A: 
District Enabling Act HB 1258 of 77th Texas 
Legislature Validating Creation of the Middle Pecos 
Groundwater Conservation District 
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H.B. No. 1258 

AN ACT 

relating to the ratification of the creation of and to the administration, powers, duties, 
operation, and financing of the Middle Pecos Groundwater Conservation District. 
BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF TEXAS: 
 
SECTION 1.  RATIFICATION OF CREATION.  The creation by Chapter 1331, Acts of the 76th 
Legislature, Regular Session, 1999 (Senate Bill No. 1911), of the Middle Pecos Groundwater 
Conservation District in Pecos County is ratified as required by Section 15(a) of that Act, subject 
to approval at a confirmation election under Section 7 of this Act. 
 
SECTION 2.  DEFINITION.  In this Act, "district" means the Middle Pecos Groundwater 
Conservation District. 
 
SECTION 3.  BOUNDARIES. The boundaries of the district are coextensive with the boundaries of 
Pecos County, Texas. 
 
SECTION 4.  GENERAL POWERS.  (a)  The district has all of the rights, powers, privileges, 
authority, functions, and duties provided by the general law of this state, including Chapter 36, 
Water Code, applicable to groundwater conservation districts created under Section 59, Article 
XVI, Texas Constitution.  This Act prevails over any provision of general law that is in conflict or 
inconsistent with this Act, including any provision of Chapter 1331, Acts of the 76th Legislature, 
Regular Session, 1999 (Senate Bill No. 1911). 

(b)  Notwithstanding Subsection (a) of this section, the following provisions prevail over 
a conflicting or inconsistent provision of this Act: 

(1)  Sections 36.1071-36.108, Water Code; 
(2)  Sections 36.159-36.161, Water Code; and 
(3)  Subchapter I, Chapter 36, Water Code. 

(c)  Section 36.121, Water Code, does not apply to the district. 
(d)  The rights, powers, privileges, authority, functions, and duties of the district are not 

subject to the continuing right of supervision of the state through the Texas Natural Resource 
Conservation Commission. 

(e)  In addition to other fees assessed by the district, the district may assess an 
additional fee on groundwater transferred out of the district not to exceed 10 percent of the 
amount of the fee assessed for the production of water for use within the district. 

(f)  The district may not impose any additional rules or regulations on the production of 
groundwater for use outside of the district than imposed upon production for in-district use. 

 
SECTION 5.  BOARD OF DIRECTORS. (a)  The district is governed by a board of 11 directors. 

(b)  Temporary directors serve until initial directors are elected under Section 7 of this  
        Act. 
(c)  Initial directors serve until permanent directors are elected under Section 8 of this  
        Act. 
(d)  Permanent directors serve staggered four-year terms. 
(e)  Each director must qualify to serve as director in the manner provided by Section  
       36.055, Water Code. 
(f)  A director serves until the director's successor has qualified. 
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(g)  If there is a vacancy on the board, the remaining directors shall appoint a director to 
serve the remainder of the term. If at any time there are fewer than three qualified directors, 
the Pecos County Commissioners Court shall appoint the necessary number of persons to fill all 
the vacancies on the board. 

(h)  A director may not receive a salary or other compensation for service as a director 
but may be reimbursed for actual expenses of attending meetings at the rate in effect for 
employees of Pecos County. 

 
SECTION 6.  METHOD OF ELECTING DIRECTORS.  (a)  The directors of the district shall be elected 
according to the method provided by this section. 

(b)  One director shall be elected by the qualified voters of the entire district, two 
directors shall be elected from each county commissioners precinct by the qualified voters of 
that precinct, one director shall be elected from the city of Iraan by the qualified voters of that 
city, and one director shall be elected from the city of Fort Stockton by the qualified voters of 
that city. 

(c)  To be qualified to be a candidate for or to serve as a director at large, a person must 
be a registered voter in the district.  To be a candidate for or to serve as director from a county 
commissioners precinct or a city, a person must be a registered voter of that precinct or city, as 
applicable. 

(d)  A person shall indicate on the application for a place on the ballot: 
(1)  the precinct or city that the person seeks to represent; or 
(2)  that the person seeks to represent the district at large. 

(e)  At the first election after the county commissioners precincts are redrawn under 
Section 18, Article V, Texas Constitution, eight new directors shall be elected to represent the 
precincts.  The directors elected shall draw lots to determine which four directors serve 
two-year terms and which four directors serve four-year terms. 

 
SECTION 7.  CONFIRMATION AND INITIAL DIRECTORS' ELECTION. (a)  The temporary board of 
directors shall call and hold an election to confirm establishment of the district and to elect 
initial directors. 

(b)  At the confirmation and initial directors' election, the temporary board of directors 
shall have placed on the ballot the name of any candidate filing for an initial director's position 
and blank spaces to write in the names of other persons.  A temporary director who is qualified 
to be a candidate under Sections 5 and 6 may file for an initial director's position. 

(c)  Section 41.001(a), Election Code, does not apply to a confirmation and initial 
directors' election held as provided by this section. 

(d)  Except as provided by this section, a confirmation and initial directors' election must 
be conducted as provided by Sections 36.017(b)-(h), Water Code, and the Election Code. 

(e)  The elected initial directors shall draw lots to determine their terms.  One director 
from each county commissioners precinct and the director from the district at large serve terms 
that expire on the date of the first election held under Section 8 of this Act. The remaining 
directors serve terms that expire on the date of the second election held under Section 8 of this 
Act. 

(f)  If the majority of the votes cast at an election held under this section is against the 
confirmation of the district, the temporary directors may call another election under this section 
not later than August 31, 2003. 

 
SECTION 8.  ELECTION OF DIRECTORS.  On the first Saturday in May of the first even-numbered 
year after the year in which the district is authorized to be created at a confirmation election 
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and on the first Saturday in May of each subsequent second year, an election shall be held in the 
district to elect the appropriate number of directors. 
 
SECTION9.  FINDINGS RELATED TO PROCEDURAL REQUIREMENTS.  (a)  The proper and legal 
notice of the intention to introduce this Act, setting forth the general substance of this Act, has 
been published as provided by law, and the notice and a copy of this Act have been furnished to 
all persons, agencies, officials, or entities to which they are required to be furnished by the 
constitution and other laws of this state, including the governor, who has submitted the notice 
and Act to the Texas Natural Resource Conservation Commission. 

(b)  The Texas Natural Resource Conservation Commission has filed its 
recommendations relating to this Act with the governor, lieutenant governor, and speaker of 
the house of representatives within the required time. 

(c)  All requirements of the constitution and laws of this state and the rules and 
procedures of the legislature with respect to the notice, introduction, and passage of this Act 
are fulfilled and accomplished. 

 
SECTION 10.  EFFECTIVE DATE; EXPIRATION DATE.  (a)  This Act takes effect September 1, 2001. 

(b)  If the creation of the district is not confirmed at a confirmation election held under 
Section 7 of this Act before September 1, 2003, the district is dissolved and this Act expires on 
that date. 
_______________________________     _______________________________ 
    President of the Senate              Speaker of the House 
 
I certify that H.B. No. 1258 was passed by the House on March 29, 2001, by a non-record vote; 
and that the House concurred in Senate amendments to H.B. No. 1258 on May 24, 2001, by a 
non-record vote. 
 
                                    _______________________________ 
                                        Chief Clerk of the House 
 
I certify that H.B. No. 1258 was passed by the Senate, with amendments, on May 17, 2001, by a 
viva-voce vote. 
                                    _______________________________ 
                                        Secretary of the Senate 
 
 
APPROVED:  __________________________ 
                     Date 
 
 
 
 
           __________________________ 
                   Governor 
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Appendix B: 
Evidence of the Administrative Processes Required 
for the Approval of the Groundwater Management 

Plan as Administratively Complete 
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Texas Water Code 
Sec. 36.1071.  MANAGEMENT PLAN.  (a)  Following notice and hearing, the district 

shall, in coordination with surface water management entities on a regional basis, develop a 

management plan that addresses the following management goals, as applicable: 

(1)  providing the most efficient use of groundwater; 

(2)  controlling and preventing waste of groundwater; 

(3)  controlling and preventing subsidence; 

(4)  addressing conjunctive surface water management issues; 

(5)  addressing natural resource issues; 

(6)  addressing drought conditions; 

(7)  addressing conservation, recharge enhancement, rainwater harvesting, 

precipitation enhancement, or brush control, where appropriate and cost-

effective; and 

(8)  addressing the desired future conditions adopted by the district under 

Section 36.108. 

(b)  The management plan, or any amendments to the plan, shall be developed using 

the district's best available data and forwarded to the regional water planning group for use in 

their planning process. 

(c)  The commission and the Texas Water Development Board shall provide technical 

assistance to a district in the development of the management plan required under Subsection 

(a) which may include, if requested by the district, a preliminary review and comment on the 

plan prior to final approval by the board.  If such review and comment by the commission is 

requested, the commission shall provide comment not later than 30 days from the date the 

request is received. 

(d)  The commission shall provide technical assistance to a district during its initial 

operational phase.  If requested by a district, the Texas Water Development Board shall train the 

district on basic data collection methodology and provide technical assistance to districts. 

(e)  In the management plan described under Subsection (a), the district shall: 

(1)  identify the performance standards and management objectives under 

which the district will operate to achieve the management goals identified under Subsection (a); 

(2)  specify, in as much detail as possible, the actions, procedures, 

performance, and avoidance that are or may be necessary to effect the plan, including 

specifications and proposed rules; 

(3)  include estimates of the following: 

(A)  modeled available groundwater in the district based on the 

desired future condition established under Section 36.108; 

http://www.statutes.legis.state.tx.us/GetStatute.aspx?Code=WA&Value=36.108&Date=7/18/2014
http://www.statutes.legis.state.tx.us/GetStatute.aspx?Code=WA&Value=36.108&Date=7/18/2014
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(B)  the amount of groundwater being used within the district on an 

annual basis; 

(C)  the annual amount of recharge from precipitation, if any, to the 

groundwater resources within the district; 

(D)  for each aquifer, the annual volume of water that discharges from 

the aquifer to springs and any surface water bodies, including 

lakes, streams, and rivers; 

(E)  the annual volume of flow into and out of the district within each 

aquifer and between aquifers in the district, if a groundwater 

availability model is available; 

(F)  the projected surface water supply in the district according to the 

most recently adopted state water plan; and 

(G)  the projected total demand for water in the district according to 

the most recently adopted state water plan; and 

(4)  consider the water supply needs and water management strategies 

included in the adopted state water plan. 

(f)  The district shall adopt rules necessary to implement the management plan.  Prior 

to the development of the management plan and its approval under Section 36.1072, the 

district may not adopt rules other than rules pertaining to the registration and interim 

permitting of new and existing wells and rules governing spacing and procedure before the 

district's board; however, the district may not adopt any rules limiting the production of wells, 

except rules requiring that groundwater produced from a well be put to a nonwasteful, 

beneficial use.  The district may accept applications for permits under Section 36.113, provided 

the district does not act on any such application until the district's management plan is 

approved as provided in Section 36.1072. 

(g)  The district shall adopt amendments to the management plan as necessary.  

Amendments to the management plan shall be adopted after notice and hearing and shall 

otherwise comply with the requirements of this section. 

(h)  In developing its management plan, the district shall use the groundwater 

availability modeling information provided by the executive administrator together with any 

available site-specific information that has been provided by the district to the executive 

administrator for review and comment before being used in the plan. 
 

Added by Acts 1995, 74th Leg., ch. 933, Sec. 2, eff. Sept. 1, 1995.  Redesignated from 36.107(b) 

and (c) and amended by Acts 1997, 75th Leg., ch. 1010, Sec. 4.28, eff. Sept. 1, 1997.  Amended 

by Acts 2001, 77th Leg., ch. 966, Sec. 2.46, eff. Sept. 1, 2001. 

Amended by:  

http://www.statutes.legis.state.tx.us/GetStatute.aspx?Code=WA&Value=36.1072&Date=7/18/2014
http://www.statutes.legis.state.tx.us/GetStatute.aspx?Code=WA&Value=36.113&Date=7/18/2014
http://www.statutes.legis.state.tx.us/GetStatute.aspx?Code=WA&Value=36.1072&Date=7/18/2014
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Acts 2005, 79th Leg., Ch. 970 (H.B. 1763), Sec. 5, eff. September 1, 2005. 

Acts 2011, 82nd Leg., R.S., Ch. 17 (S.B. 727), Sec. 1, eff. April 29, 2011. 

Acts 2011, 82nd Leg., R.S., Ch. 18 (S.B. 737), Sec. 2, eff. September 1, 2011. 

Acts 2011, 82nd Leg., R.S., Ch. 1233 (S.B. 660), Sec. 16, eff. September 1, 2011. 
 
 

Sec. 36.1072.  TEXAS WATER DEVELOPMENT BOARD REVIEW AND APPROVAL OF 

MANAGEMENT PLAN.  (a)  In this section, "development board" means the Texas Water 

Development Board. 

(a-1)  A district shall, not later than three years after the creation of the district or, if 

the district required confirmation, not later than three years after the election confirming the 

district's creation, submit the management plan required under Section 36.1071 to the 

executive administrator for review and approval. 

(b)  Within 60 days of receipt of a district's management plan adopted under Section 

36.1071, readopted under Subsection (e) or (g) of this section, or amended under Section 

36.1073, the executive administrator shall approve the district's plan if the plan is 

administratively complete.  A management plan is administratively complete when it contains 

the information required to be submitted under Section 36.1071(a) and (e).  The executive 

administrator may determine whether conditions justify waiver of the requirements under 

Section 36.1071(e)(4). 

(c)  Once the executive administrator has approved a district's management plan: 

(1)  the executive administrator may not revoke but may require revisions to 

the approved management plan as provided by Subsection (g); and 

(2)  the executive administrator may request additional information from the 

district if the information is necessary to clarify, modify, or supplement previously submitted 

material, but a request for additional information does not render the management plan 

unapproved. 

(d)  A management plan takes effect on approval by the executive administrator or, if 

appealed, on approval by the development board. 

(e)  The district may review the plan annually and must review and readopt the plan 

with or without revisions at least once every five years.  The district shall provide the readopted 

plan to the executive administrator not later than the 60th day after the date on which the plan 

was readopted.  Approval of the preceding management plan remains in effect until: 

(1)  the district fails to timely readopt a management plan; 

(2)  the district fails to timely submit the district's readopted management plan 

to the executive administrator; or 

http://www.legis.state.tx.us/tlodocs/79R/billtext/html/HB01763F.HTM
http://www.legis.state.tx.us/tlodocs/82R/billtext/html/SB00727F.HTM
http://www.legis.state.tx.us/tlodocs/82R/billtext/html/SB00737F.HTM
http://www.legis.state.tx.us/tlodocs/82R/billtext/html/SB00660F.HTM
http://www.statutes.legis.state.tx.us/GetStatute.aspx?Code=WA&Value=36.1071&Date=7/18/2014
http://www.statutes.legis.state.tx.us/GetStatute.aspx?Code=WA&Value=36.1071&Date=7/18/2014
http://www.statutes.legis.state.tx.us/GetStatute.aspx?Code=WA&Value=36.1073&Date=7/18/2014
http://www.statutes.legis.state.tx.us/GetStatute.aspx?Code=WA&Value=36.1071&Date=7/18/2014
http://www.statutes.legis.state.tx.us/GetStatute.aspx?Code=WA&Value=36.1071&Date=7/18/2014
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(3)  the executive administrator determines that the readopted management 

plan does not meet the requirements for approval, and the district has exhausted all appeals to 

the Texas Water Development Board or appropriate court. 

(f)  If the executive administrator does not approve the district's management plan, the 

executive administrator shall provide to the district, in writing, the reasons for the action.  Not 

later than the 180th day after the date a district receives notice that its management plan has 

not been approved, the district may submit a revised management plan for review and 

approval.  The executive administrator's decision may be appealed to the development board.  If 

the development board decides not to approve the district's management plan on appeal, the 

district may request that the conflict be mediated.  The district and the board may seek the 

assistance of the Center for Public Policy Dispute Resolution at The University of Texas School of 

Law or an alternative dispute resolution system established under Chapter 152, Civil Practice 

and Remedies Code, in obtaining a qualified impartial third party to mediate the conflict.  The 

cost of the mediation services must be specified in the agreement between the parties and the 

Center for Public Policy Dispute Resolution or the alternative dispute resolution system.  If the 

parties do not resolve the conflict through mediation, the decision of the development board 

not to approve the district's management plan may be appealed to a district court in Travis 

County.  Costs for the appeal shall be set by the court hearing the appeal.  An appeal under this 

subsection is by trial de novo.  The commission shall not take enforcement action against a 

district under Subchapter I until the latest of the expiration of the 180-day period, the date the 

development board has taken final action withholding approval of a revised management plan, 

the date the mediation is completed, or the date a final judgment upholding the board's 

decision is entered by a district court.  An enforcement action may not be taken against a district 

by the commission or the state auditor under Subchapter I because the district's management 

plan and the approved regional water plan are in conflict while the parties are attempting to 

resolve the conflict before the development board, in mediation, or in court.  Rules of the 

district continue in full force and effect until all appeals under this subsection have been 

exhausted and the final judgment is adverse to the district. 

(g)   A person with a legally defined interest in groundwater in a district, or the regional 

water planning group, may file a petition with the development board stating that a conflict 

requiring resolution may exist between the district's approved management plan developed 

under Section 36.1071 and the state water plan.  If a conflict exists, the development board shall 

provide technical assistance to and facilitate coordination between the involved person or 

regional water planning group and the district to resolve the conflict.  Not later than the 45th 

day after the date the person or the regional water planning group files a petition with the 

development board, if the conflict has not been resolved, the district and the involved person or 

regional planning group may mediate the conflict.  The district and the involved person or 

http://www.statutes.legis.state.tx.us/GetStatute.aspx?Code=WA&Value=36.1071&Date=7/18/2014
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regional planning group may seek the assistance of the Center for Public Policy Dispute 

Resolution at The University of Texas School of Law or an alternative dispute resolution system 

established under Chapter 152, Civil Practice and Remedies Code, in obtaining a qualified 

impartial third party to mediate the conflict.  The cost of the mediation services must be 

specified in the agreement between the parties and the Center for Public Policy Dispute 

Resolution or the alternative dispute resolution system.  If the district and the involved person 

or regional planning group cannot resolve the conflict through mediation, the development 

board shall resolve the conflict not later than the 60th day after the date the mediation is 

completed.  The development board action under this provision may be consolidated, at the 

option of the board, with related action under Section 16.053(p).  If the development board 

determines that resolution of the conflict requires a revision of the approved management plan, 

the development board shall provide information to the district.  The district shall prepare any 

revisions to the plan based on the information provided by the development board and shall 

hold, after notice, at least one public hearing at some central location within the district.  The 

district shall consider all public and development board comments, prepare, revise, and adopt 

its management plan, and submit the revised management plan to the development board for 

approval.  On the request of the district or the regional water planning group, the development 

board shall include discussion of the conflict and its resolution in the state water plan that the 

development board provides to the governor, the lieutenant governor, and the speaker of the 

house of representatives under Section 16.051(e).  If the groundwater conservation district 

disagrees with the decision of the development board under this subsection, the district may 

appeal the decision to a district court in Travis County.  Costs for the appeal shall be set by the 

court hearing the appeal.  An appeal under this subsection is by trial de novo. 
 

Added by Acts 1997, 75th Leg., ch. 1010, Sec. 4.28, eff. Sept. 1, 1997.  Amended by Acts 2001, 

77th Leg., ch. 966, Sec. 2.47, eff. Sept. 1, 2001. 

Amended by:  

Acts 2005, 79th Leg., Ch. 970 (H.B. 1763), Sec. 6, eff. September 1, 2005. 

Acts 2011, 82nd Leg., R.S., Ch. 17 (S.B. 727), Sec. 2, eff. April 29, 2011. 
 
 

Sec. 36.1073.  AMENDMENT TO MANAGEMENT PLAN.  Any amendment to the management 

plan shall be submitted to the executive administrator within 60 days following adoption of the 

amendment by the district's board.  The executive administrator shall review and approve any 

amendment which substantially affects the management plan in accordance with the 

procedures established under Section 36.1072. 
 

Added by Acts 1997, 75th Leg., ch. 1010, Sec. 4.28, eff. Sept. 1, 1997. 

http://www.statutes.legis.state.tx.us/GetStatute.aspx?Code=WA&Value=16.053&Date=7/18/2014
http://www.statutes.legis.state.tx.us/GetStatute.aspx?Code=WA&Value=16.051&Date=7/18/2014
http://www.legis.state.tx.us/tlodocs/79R/billtext/html/HB01763F.HTM
http://www.legis.state.tx.us/tlodocs/82R/billtext/html/SB00727F.HTM
http://www.statutes.legis.state.tx.us/GetStatute.aspx?Code=WA&Value=36.1072&Date=7/18/2014
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Amended by:  

Acts 2005, 79th Leg., Ch. 970 (H.B. 1763), Sec. 7, eff. September 1, 2005. 
 
 

Sec. 36.1086.  JOINT EFFORTS BY DISTRICTS IN A MANAGEMENT AREA.   Districts located within 

the same management areas or in adjacent management areas may contract to jointly conduct 

studies or research, or to construct projects, under terms and conditions that the districts 

consider beneficial.  These joint efforts may include studies of groundwater availability and 

quality, aquifer modeling, and the interaction of groundwater and surface water; educational 

programs; the purchase and sharing of equipment; and the implementation of projects to make 

groundwater available, including aquifer recharge, brush control, weather modification, 

desalination, regionalization, and treatment or conveyance facilities.  The districts may contract 

under their existing authorizations including those of Chapter 791, Government Code, if their 

contracting authority is not limited by Sections 791.011(c)(2) and (d)(3) and Section 791.014, 

Government Code. 
 

Added by Acts 2011, 82nd Leg., R.S., Ch. 1233 (S.B. 660), Sec. 17, eff. September 1, 2011. 
 
  

http://www.legis.state.tx.us/tlodocs/79R/billtext/html/HB01763F.HTM
http://www.statutes.legis.state.tx.us/GetStatute.aspx?Code=GV&Value=791.011&Date=7/18/2014
http://www.statutes.legis.state.tx.us/GetStatute.aspx?Code=GV&Value=791.014&Date=7/18/2014
http://www.legis.state.tx.us/tlodocs/82R/billtext/html/SB00660F.HTM
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Appendix C 
 

Rules of the Middle Pecos Groundwater 
Conservation District 

 

http://www.middlepecosgcd.org/pdf/rules/2014/rules_adopted_10-21-2014.pdf 

 

 
 
 
 
 
 
 
 
 
 

  

http://www.middlepecosgcd.org/pdf/rules/2014/rules_adopted_10-21-2014.pdf
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Appendix D 

 

TWDB Historical Groundwater Use 
Estimates in the District and 2012 State 

Water Plan 
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                 Projected Surface Water Supplies 

TWDB 2012 State 
Water Plan Data 

 

PECOS COUNTY All values are in acre-feet/year 

RWPG WUG WUG Basin Source Name 2010 2020 2030 2040 2050 2060 

F IRRIGATION RIO GRANDE PECOS RIVER 
COMBINED RUN-OF- 
RIVER IRRIGATION 

4,444 4,444 4,444 4,444 4,444 4,444 

F IRRIGATION RIO GRANDE RED BLUFF 
LAKE/RESERVOIR 

1,558 1,558 1,558 1,558 1,558 1,558 

F LIVESTOCK RIO GRANDE LIVESTOCK LOCAL 
SUPPLY 

52 52 52 52 52 52 

Sum of Projected Surface Water Supplies (acre-feet/year)                      6,054         6,054          6,054         6,054         6,054         6,054 
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Projected Water Demands 
 

TWDB 2012 State Water Plan Data 
Please note that the demand numbers presented here include the plumbing code 
savings found in the 

Regional and State Water Plans. 

PECOS COUNTY All values are in acre-feet/year 

 

RWPG WUG WUG Basin 2010 2020 2030 2040 2050 2060 

F LIVESTOCK RIO GRANDE 1,239 1,239 1,239 1,239 1,239 1,239 

F IRRIGATION RIO GRANDE 79,681 78,436 77,191 75,945 74,700 73,475 

F MINING RIO GRANDE 159 158 158 158 158 158 

F MANUFACTURING RIO GRANDE 2 2 2 2 2 2 

F COUNTY-OTHER RIO GRANDE 702 722 731 730 726 712 

F FORT STOCKTON RIO GRANDE 3,267 3,397 3,461 3,481 3,479 3,411 

F IRAAN RIO GRANDE 452 469 478 480 479 470 

F PECOS COUNTY WCID #1 RIO GRANDE 395 403 401 399 395 387 
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Projected Water Supply Needs 
 

TWDB 2012 State Water Plan Data 
 

Negative values (in red) reflect a projected water supply 
need, positive values a surplus. 

PECOS COUNTY                                                                  All values are in acre-feet/year 
 

RWPG WUG WUG Basin 2010 2020 2030 2040 2050 2060 

F COUNTY-OTHER RIO GRANDE 0 0 0 0 0 0 

F FORT STOCKTON RIO GRANDE 2,646 2,516 2,452 2,432 2,434 2,502 

F IRAAN RIO GRANDE 115 98 89 87 88 97 

F IRRIGATION RIO GRANDE 2,902 4,147 5,392 6,638 7,883 9,108 

F LIVESTOCK RIO GRANDE 1 1 1 1 1 1 

F MANUFACTURING RIO GRANDE 1 1 1 1 1 1 

F MINING RIO GRANDE 127 128 128 128 128 128 

F PECOS COUNTY WCID #1 RIO GRANDE 83 75 77 79 83 91 

Sum of Projected Water Supply Needs (acre-feet/year)                                      0                 0                   0               0                 0                0 
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Projected Water Management Strategies 
 

TWDB 2012 State Water Plan Data 
PECOS COUNTY 

WUG, Basin (RWPG)                                                              All values are in acre-feet/year 

 

 

Water Management Strategy       Source Name [Origin] 2010 2020 2030 2040 2050 2060 

IRRIGATION, RIO GRANDE (F) 

 

IRRIGATION CONSERVATIONCONSERVATION [PECOS] 0 6,300 12,600 12,600 12,600 12,600 

Sum of Projected Water Management Strategies (acre-feet/year) 0 6,300 12,600 12,600 12,600 12,600 
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Appendix E 
 

Details on the Development of the 
Estimate of Annual Recharge to the 

Capitan Reef Complex Aquifer in 
Pecos County 
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Discussion 

 

As mentioned in the plan text, as of the date of the plan no publish estimates on the amount or 
rates of annual recharge to the Capitan Reef Complex aquifer have been identified. In order to 
meet the TWDB requirement that groundwater management plans include an estimate of the 
annual recharge rates used by other researchers for the Edwards-Trinity (Plateau) aquifer near 
the outcrop area of the Capitan Reef Complex aquifer in Pecos County may be applicable. The 
preliminary rate of recharge used in the development of the TWDB Edwards-Trinity (Plateau) 
aquifer groundwater availability model (GAM) is 4 percent of annual precipitation. (Anaya 2002) 
The Edwards-Trinity (Plateau) aquifer GAM includes the area of Pecos County adjacent to the 
Capitan Reef Complex aquifer outcrop area. A rate of 1.6 percent of annual precipitation was 
estimated for the Edwards-Trinity (Plateau) aquifer for Crockett County. (Inglehart 1967) In 
order to develop a preliminary estimate of the annual recharge to the Capitan Reef Complex 
aquifer in Pecos County the District used a median value of 2.8 percent of annual precipitation 
as an assumptive recharge rate to meet TWDB groundwater management plan requirements. 

 

The area of the outcrop of the Capitan Reef Complex was estimated using a GIS to calculate the 
area from a scanned image of the Fort Stockton Sheet of the Geologic Atlas of Texas. (BEG, 
1994) The 1961-1990 annual average precipitation for the portion of Pecos County where the 
Capitan Limestone outcrops is given as 16-18 inches in the USDA-NRCS map of Texas Annual 
Precipitation. (USDA-NRCS 1999) The District used the lower value of 16 inches per year to 
develop the estimate of annual recharge. The estimate of annual recharge to the Capitan Reef 
Complex aquifer was calculated in the following manner: 

2.8 percent of 16 inches annual precipitation = 0.448 inches per year 

0.448 inches per year / 12inches (1 foot) = 0.037333 feet per year 

0.037333 feet per year rounded to 0.037 feet per year 

Estimated Area of the Capitan Limestone in Pecos County = 22,279 acres 

0.037 feet per year x 22,279 acres = 824.323 ac-ft per year 

Rounded to 824 ac-ft per year 
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Appendix F 
 

Details on the Development of the 
Estimates of Annual Groundwater 

Availability in the  
Capitan Reef Complex aquifer and 
Rustler Aquifers in Pecos County 
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Calculation Methodology for Capitan Reef Complex and Rustler Aquifers 
 
Assumptions: aquifer has both unconfined and confined zones 
 
Q(t) = R(t) – D(t) + dS/dt 
 
Where: 
Q(t) = the total rate of groundwater withdrawal (ac-ft/yr) 
R(t) = the total rate of groundwater recharge to the basin (aquifer) (ac-ft/yr) 
D(t) = the total rate of groundwater discharge from the basin (aquifer) (ac-ft/yr) 
dS/dt = change in aquifer storage of groundwater over time (draw down in feet) 
(Freeze and Cherry, 1979) 
 
If annual pumping is approximately equal to annual recharge; the factors for recharge and 
discharge in the aquifer will cancel each other and the relationship may be simplified to: 
 
Q(t) = dS/dt 
 
If it is assumed that the annual amount of recharge to the aquifer is approximately equal to 
groundwater use from the aquifer in where it occurs in MPGCD; the step-by-step description of 
the process to project the effects of use in each county is as follows: 

1. The total area occupied by the aquifer in each county is subdivided by aquifer zone 
(unconfined, confined). 

2. The area of each aquifer zone is divided by the total area occupied by the aquifer in the 
County to give the percentage of the total aquifer area in the County represented by 
each zone. 

3. The estimate of annual recharge (assumed to be equal to the estimate annual aquifer 
pumping) is divided by the percentage value of the total aquifer area in the County 
represented by each aquifer sub-zone in the County to give an estimate of recharge to 
each aquifer sub-zone (in acre-feet per year). 

4. The area (in acres) of each aquifer sub-zone is multiplied by an estimated amount of 
aquifer draw-down (in feet) 1 and then multiplied by the storage coefficient of the 
aquifer zone (expressed as a decimal fraction) 2 to give an estimate of the amount of 
water (in acre-feet) that could be removed from the aquifer if the estimated amount of 
aquifer draw-down occurred. 

5. The estimated volume of water that could be produced from each aquifer zone with the 
specified estimate of aquifer draw-down is divided by 50 (years) to estimate the amount 
of water that could be produced each year from the aquifer zone over a 50-year period 
to result in the estimated amount of aquifer draw-down at the end to the 50-year time 
period. 

6. The estimated annual amount of water that could be produced from each aquifer zone 
(in acre-feet per year) is added to the estimate of annual recharge for the zone (in acre-
feet per year) to give the estimated availability value for the aquifer zone (in acre-feet 
per year). 

7. The estimated availability values (in acre-feet per year) of the several aquifer zones are 
summed to give a total estimated availability value for the aquifer. 

Notes: 
1. The estimated average aquifer draw-down values were kept constant for the two sub-

zones of the confined zone and for the unconfined zone of the aquifer. 
2. The storage coefficient values for the confined and unconfined zones were kept 

constant in the aquifer zone in all sub-zones. 
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Table F-1, Groundwater Availability Estimates for the Rustler Aquifer in MPGCD 

 

 

 

Table F-2, Groundwater Availability Estimates for the Capitan Reef Complex aquifer in MPGCD 
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Appendix G 
 

2010 Baseline Water Levels for 
Management and Identification of 

Edwards-Trinity (Plateau) / 
 Pecos Valley Aquifer GAM Grid Cells 
Defining Groundwater Management 

Zones in MPGCD 
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Management Zone 1 – Cell Identification 

 

 

 

 

 



 

Management Zone 1 – Cell Identification Continued 

 

 

 

 

 



 

Management Zone 1 – Cell Identification Continued 

 

 

 

 

 



 

Management Zone 1 – Cell Identification Continued 

 

 

 

 

 



 

Management Zone 1 – Cell Identification Continued 

 

 

 

 

 



 

Management Zone 1 – Cell Identification Continued 

 

 

 

 

 



 

Management Zone 1 – Cell Identification Continued 

 

 

 

 

 



 

Management Zone 1 – Cell Identification Continued 

 

 

 

 

 



 

Management Zone 1 – Cell Identification Continued 

 

 

 

 

 



 

Management Zone 2 – Cell Identification 

 

 

 

 

 



 

Management Zone 2 – Cell Identification Continued 

 

 

 

 

 



 

Management Zone 2 – Cell Identification Continued 

 

 

 

 

 



 

Management Zone 2 – Cell Identification Continued 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Management Zone 3 – Cell Identification 

 

 

 

 

 



 

Management Zone 3 – Cell Identification Continued 

 

 

 

 

 



 

Management Zone 3 – Cell Identification Continued 

 

 

  



 

 

Appendix H 
 

GAM Run 14-010 
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