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TWDB Groundwater Use Estimates for Pecos
County
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Estimated Annual Groundwater use in Pecos County in Acre-Feet
Texas Water Development Board Water Uses Survey Data

All Values in: Acre-feet per Year Source: TWDB Water Use Database
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Estimated 2009 Groundwater use for Irrigation in Pecos County
Texas Water Development Board Water Conservation Data + MPGCD

Site-Specific Information

Notes:
1 – TWDB Estimate
2 – MPGCD Estimate
3 – MPGCD Estimate based on reported total annual use
* – TWDB Irrigation Application Rate Estimate



Appendix E

Details on the Development of the Estimate of
Annual Recharge to the Capitan Reef Aquifer in

Pecos County



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 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 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 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 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 Limestone 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 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



Appendix F

Details on the Development of the Estimates of
Annual Groundwater Availability in the Capitan Reef
and Rustler Aquifers in Pecos County



Calculation Methodology for Capitan 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.

Table F-1, Groundwater Availability Estimates for the Rustler Aquifer in MPGCD

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



Appendix G

Identification of Edwards-Trinity (Plateau) / Pecos
Valley Aquifer GAM Grid Cells Defining
Groundwater Management Zones in MPGCD



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




