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9009 Mountain Ridge Dr • Suite 100 • Austin Texas 78759 • ph (512) 345-2379 • fax (512) 338-9372 

TECHNICAL MEMORANDUM 

 
To: Dirk Aaron, General Manager – Clearwater Underground Water Conservation District 

From: Michael R. Keester, PG – R. W. Harden & Associates, Inc. 

Date: December 9, 2022 

Subject: Hydrogeologic Evaluation of the Hanks-Cabiness Christian Trust Well (N3-22-001P) 

Operating Permit Application 

 

Proposed Well ID: N3-22-001P  Well Owner Name: Hanks-Cabiness Christian Trust 

Tract Size: 14.387 Acres    Column Pipe Size: 2 Inches 

Aquifer: Edwards BFZ 

Proposed Annual Production: 19.2 Acre-Feet per Year 

Proposed Instantaneous Pumping Rate: 50 Gallons per Minute 

The applicant indicated they will use an existing well on the property for their proposed use. They intend 

to equip the well with a pump and maximum 2-inch column pipe for a pumping rate of 50 gallons per 

minute. The requested annual production from the well is 19.2 acre-feet per year for landscape irrigation. 

The identified source for the proposed use is the Edwards Balcones Fault Zone (BFZ) Aquifer. According 

to the District’s geologic database, the top of the Edwards BFZ is about 80 feet below ground level and 

about 265 feet thick at the well location. Available records for the existing well indicate it is open to the 

aquifer from 130 to 195 feet below ground level. 

Projected Groundwater Demand 

The applicant provided irrigation estimates for the development prepared by a State of Texas licensed 

irrigator. The irrigation usage estimates indicated the development would have 7.98 acres of lawn area 

watered with spray irrigation, 0.37 acres of shrub area with drip irrigation, and 24 trees covering 0.07 acres 

presumably also being watered with drip irrigation. The calculations provided by the applicant considered 

the annual amount of local evapotranspiration and rainfall to estimate the irrigation demand. Based on these 

local climatic conditions, anticipated landscape, and irrigation methods the applicant provided an estimated 

annual irrigation water use of 6,256,339 gallons or 19.2 acre-feet. 

To verify the irrigation use estimate, we input the landscape type and acreage into a spreadsheet model 

developed by North Texas Groundwater Conservation District and AgriLife to evaluate potential irrigation 

requirements. We updated the model using local climate data from the sources identified in the model files. 
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As shown in Table 1, this spreadsheet model provided results that were similar to the estimates provided 

by the applicant. 

Table 1. Applicants estimated irrigation demands using the spreadsheet model. 

Month 

Crop Water 

Requirement 

(inches) 

Expected 

Rainfall 

(inches) 

Crop 

Deficit 

(inches) 

Crop 

Deficit 

(gallons) 

Irrigation Water 

Requirement 

(gallons) 

Irrigation Water 

Requirement 

(acre-feet) 

1 1.75 1.62 0.13 27,836 37,114 0.11 

2 2.16 1.93 0.22 48,058 64,078 0.20 

3 3.47 2.10 1.44 298,176 397,382 1.22 

4 4.51 2.56 2.21 425,806 567,048 1.74 

5 5.44 3.63 1.81 393,136 524,182 1.61 

6 6.19 2.76 4.54 757,000 1,006,383 3.09 

7 6.49 1.51 7.52 1,108,736 1,471,561 4.52 

8 6.36 1.77 6.80 1,021,039 1,355,526 4.16 

9 4.81 2.66 2.50 470,597 626,539 1.92 

10 3.67 2.77 0.91 196,518 262,024 0.80 

11 2.27 2.07 0.20 43,799 58,399 0.18 

12 1.84 1.83 0.01 1,964 2,618 0.01 

Total 48.96 27.20 28.30 4,792,665 6,372,854 19.56 

 

In addition, we obtained climate data recorded at a weather station in the City of Temple. From the data we 

calculated the daily reference evapotranspiration using the Penman-Monteith equation (Allen and others, 

1998). Using the daily precipitation, reference evapotranspiration, crop coefficient, and estimated runoff 

we then calculated the daily water deficit for the landscape. From these results we calculated the estimated 

annual irrigation demand from 2003 through 2021. Figure 1 illustrates how the irrigation demand may 

change from year to year based on climatic conditions with demand varying from 10.6 to 19.5 acre-feet per 

year. Like the spreadsheet model, these results are similar to the estimate provided by the applicant. 

 

Figure 1. Applicant’s estimated annual irrigation demand based on climate data from 2003 through 2021. 
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While it is uncertain which specific climate conditions may require reductions associated with drought 

curtailment, during years with the least amount of rainfall and corresponding irrigation demand it is likely 

the applicant would need curtail pumping under District drought declarations. As such, it is also unclear if 

the applicant will be able to fully utilize the permitted production when the irrigation demand is greatest. 

As defined in the Texas Water Code, the use of groundwater for irrigation is a beneficial use of groundwater 

and the annual volume requested by the applicant is consistent with crop type and historical climatic 

conditions. 

Projected Effect on Existing Wells 

Jones (2003) indicates the Edwards BFZ Aquifer transmissivity is about 42,000 gallons per day per foot 

(gpd/ft) with a storage coefficient of 0.00114 (unitless). For our analysis of potential drawdown due to the 

proposed production, we used the transmissivity and storativity values from the groundwater availability 

model (Jones, 2003) to assess the potential drawdown at existing wells completed in the Edwards BFZ 

Aquifer located up to one mile from the well (Figure 2). We calculated the potential effects of the proposed 

production on local water levels in the aquifer using the Theis equation (Theis, 1935), which relates water 

level decline (that is, drawdown) to the pumping rate of a well and properties of the aquifer. While the 

equation does not account for aquifer conditions which may affect the calculation of long-term water level 

declines (for example: aquifer recharge, faulting, or changes in aquifer structure), it does provide a good, 

reliable, and straightforward method for estimating relatively short-term drawdown in and near a well due 

to pumping. As the duration of pumping and distance from the well increase, the uncertainty in the 

calculated drawdown also increases.  
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Figure 2. Well N3-22-001P and other existing Edwards BFZ Aquifer wells within one mile of N3-22-001P. 

Detailed information for each well shown is available through the District’s website 

(https://cuwcd.org/).  

https://cuwcd.org/
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Table 2 presents the calculated drawdown based on the proposed annual production rate of 19.2 acre-feet 

per year from the proposed well. For 1-Day Drawdown, we applied the proposed instantaneous pumping 

rate of 50 gallons per minute for a period of 24 hours. For 30-Day Drawdown, we assumed peak pumping 

during the summer of about 15 percent more than the average monthly amount (that is, the proposed annual 

production rate divided by 12 then multiplied by 1.15). For 1-Year Drawdown, we used the proposed annual 

production amount. 

Table 2. Calculated drawdown at N3-22-001P and other nearby wells completed in the Edwards BFZ 

Aquifer based on an annual production rate of 19.2 acre-feet from the proposed and simulated 

wells and instantaneous production of 50 gallons per minute. 

CUWCD 

Well ID 

Distance from 

Proposed Well (feet) 

1-Day Drawdown

(feet) 

30-Day

Drawdown (feet) 

1-Year Drawdown

(feet) 

N3-22-001P --- 30.2 10 9.7 

E-05-005G 217 1.7 2 2.8 

235 1.5 2 2.8 E-17-067G

M-22-001P 350 Negligible 1.6 2.4 

E-02-2275G 572 Negligible 1.1 2 

E-02-2274G 624 Negligible 1 1.9 

E-02-3036G 741 Negligible Negligible 1.8 

E-18-090GU 749 Negligible Negligible 1.8 

E-05-004G 841 Negligible Negligible 1.7 

E-18-089GU 1,076 Negligible Negligible 1.5 

N2-04-014G 1,132 Negligible Negligible 1.4 

E-02-3366G 1,133 Negligible Negligible 1.4 

E-02-2046G 1,179 Negligible Negligible 1.4 

E-03-407P 1,289 Negligible Negligible 1.3 

E-02-1978G 1,395 Negligible Negligible 1.3 

E-02-3365G 1,396 Negligible Negligible 1.3 

E-19-082GU 1,413 Negligible Negligible 1.2 

E-04-086G 1,553 Negligible Negligible 1.2 

E-05-074G 1,676 Negligible Negligible 1.1 

E-02-3395G 1,692 Negligible Negligible 1.1 

M-08-002G 1,807 Negligible Negligible 1 

E-02-1867G 1,819 Negligible Negligible 1 

E-02-863G 1,831 Negligible Negligible 1 

The predicted drawdown amounts are based on our current understanding of the aquifer hydraulic properties 

and the estimated production from the well. The predicted drawdown values presented do not include the 

effects from other wells pumping near the well. Predicted drawdown of less than one foot is considered 

negligible for analysis purposes due to inherent uncertainty in the aquifer hydraulic characteristics. 

The projected drawdown values using the transmissivity and storativity from the groundwater availability 

model result in a 1-day drawdown of 30 feet at the proposed well, 1 to 2 feet of drawdown at the two closest 

wells, and a negligible amount on wells further away. Estimated long-term drawdown is about 10 feet at 

the wellsite and 1 to 3 feet in wells within about one-third of a mile. However, CUWCD has collected 

water-level measurements in nearby Edwards BFZ wells (M-08-002G and M-08-001G) since 2009. Neither 

of these wells indicate an overall trend (rise or decline) since 2009. Rather, the water-level data from these 

Edwards BFZ monitoring wells suggests fluctuations in water level related to wet and dry seasonal trends 

along with changes in pumping associated with the variable climate conditions. 
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Projected Effect on Groundwater Discharge to Salado Creek and Salado Springs 

To assess the potential impact of the proposed pumping on Salado Springs we conducted a capture analysis 

using the Groundwater Availability Model (GAM) for the Northern Segment of the Edwards BFZ Aquifer 

(Jones, 2003). The Edwards BFZ GAM uses drain cells to simulate groundwater discharge to Salado Creek 

and the Salado Springs complex, where each drain cell includes a base discharge elevation. The higher the 

water level is above a base elevation, the more groundwater discharge the model simulates. For the capture 

analysis, we simulated two scenarios with the GAM; one scenario included the proposed pumping and one 

did not. The difference in discharge between the two scenarios is considered the impact of the proposed 

pumping. 

The simulated decrease in discharge to the creek and springs over a simulated 10-year period of average 

climatic cycle conditions (periods of high and low precipitation) was an average of 0.023 cubic feet per 

second (cfs). The proposed annual pumping of 19.2 acre-feet equates to 0.0265 cfs. The estimated discharge 

captured by the proposed pumping is: 

𝐶𝑎𝑝𝑡𝑢𝑟𝑒 % =  
0.023 𝑐𝑓𝑠

0.0265 𝑐𝑓𝑠
× 100 = 87% 

That is, on average about 87 percent of the proposed pumping would otherwise discharge to Salado Creek. 

While there is uncertainty associated with any mathematical model, the results suggest most of the proposed 

production would be captured groundwater that would otherwise discharge to the surface water features. 

With the well being less than one mile south of Salado Creek and the general northerly direction of 

groundwater flow in the area of the well, the results of the modeling are reasonable and consistent with our 

understanding of the Edwards BFZ Aquifer flow system. 

Conclusions and Recommendations 

The requested operating permit annual volume is consistent with the projected irrigation demand. Using 

two different approaches, we corroborated the irrigation water use estimate provided by the applicant. 

However, it is possible the applicant would need to curtail pumping when irrigation demand is highest 

making it unclear if the full amount will be utilized. 

Existing Edwards BFZ wells within one-half mile may experience less than one foot (that is, negligible) 

drawdown due to the annual production. However, water levels in the Edwards BFZ Aquifer fluctuate 

regularly with climatic conditions. We do not expect the proposed production to have a noticeable affect 

on the water levels in existing wells in comparison to the seasonal water level fluctuations. Nonetheless, 

continued water-level monitoring will aid in assessing the long-term effects of cumulative groundwater 

production in the area. 

Results from modeling of the proposed production suggests that more than 80 percent of the proposed 

pumping will be captured groundwater that would otherwise discharge to Salado Creek or the Salado 

Springs complex. The modeling results are consistent with our understanding of the Edwards BFZ Aquifer 

flow system. We anticipate most of the produced groundwater under this operating permit will be flow that 

would otherwise discharge to the surface water features. During periods of high aquifer flow the effect of 

production may be negligible; however, during District declared drought periods pumping curtailments 

should be enforced to limit the impact on flow from the Salado Springs complex. 
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If the Board approves, or considers approval of, the applicant’s operating permit, we recommend the 

applicant prepare a well completion report as described in District Rule 6.9.2(f) to inform its decision. Since 

the operating permit is for an existing well, we recommend the Board only require the following for the 

well completion report: 

• (4) well completion diagram 

• (5) pump curve 

• (6) pumping test 

• (7) water quality 

• (8) predicted impacts of the proposed production from the well on existing wells completed within 

the same aquifer that are within ½ mile of the production well.  

Upon setting the pump in the well, we also recommend the applicant install a measuring tube to assess 

actual changes in water levels due to pumping from the well and regional water level declines. 
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Geoscientist Seal 

The signature and seal appearing on this document was authorized by Michael R. Keester, P.G. on 

December 9, 2022. R.W. Harden & Associates Texas Board of Professional Geoscientist Firm 

Registration Number 50033. 

 

12/09/2022
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