Technical Memo – Middle Trinity Aquifer Water Level Changes 2006 -2014
November 21, 2014

top of the aquifer within the casing of a well completed in the aquifer. Of note from these
maps is that the 100-foot artesian water level line moves about four miles to the east
from 2010 to 2013. That is, near the Burnet County line, the water level declines to near
the top of the aquifer over the 3-year period.
Finally, we also reviewed the water levels in cross section view to visualize their location
relative to the top of the aquifer (see Figures 9 – 11). In the cross sections along the dip
of the aquifer (Figures 9 and 10), we see how the declining water levels will affect those
to the west (up dip) prior to those in the east (down dip) with respect to the amount of
water in a well completed in the aquifer. Figure 11 illustrates how water levels area higher
to the south (the right side of the section) than they are in the north. Figure 11 also
illustrates how water levels have declined more rapidly to the south as seen in the
separation between the 2006 and 2014 water level lines.
DRAWDOWN DISCUSSION
On each of the water level maps there is a cluster of wells shown west of Salado. In this
approximately five square mile area there are over 100 active domestic wells producing
from the Middle Trinity aquifer. Within the area, the District is currently collecting Middle
Trinity aquifer water level measurements from four wells, one of which (CUWCD ID: E-05083P) has measurements dating back to November 2006. As the hydrograph below
illustrates, the water level in the area has steadily declined and in January 2014 was about
90 feet lower than it was in January 2007. In addition, each year the production in the
area causes about 50 feet of decline between January and August when water levels begin
to recover.
Hydrograph for District Monitoring Well E-05-083P Located West of Salado
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Without another source of water for the area west of Salado, it is unlikely that
groundwater production will decline in the future. The density of wells suggests that
landowners have invested in their groundwater resource and will continue to use it until
it is no longer available or becomes cost prohibitive. The result of the continued
production will be the continuing decline in water levels in this area of about 10 feet per
year for the next several years. However, if total production in the area levels off (that is,
is relatively the same each year), declines may slow as the aquifer approaches equilibrium
with the production amount.
Similar trends in water level are evident near Jarrell in northern Williamson County. While
we do not have the regular measurements of water levels in the Jarrell are like the ones
collected by the District, we can see in the water level maps that declines have occurred
in that area as well. To visualize these area wide declines we subtracted the water levels
in 2010, 2013, and 2014 from the 2006 water levels.
Figure 12 illustrates the change in water level from 2006 to 2010. During this period,
Middle Trinity water levels declined by about 40 feet in northern Williamson County and
southern Bell County. Overall, the measured declines are not very much when considering
the amount of artesian water level in the area; that is, water levels rise about 900 feet
above the top of the aquifer and a 40 foot decline over four years will not significantly
affect production from wells completed in the area. However as the declines propagate
to the more up dip areas, the effect on the ability to obtain water from a well becomes
greater.
Figure 13 and Figure 14 represent the change in water level in 2013 and 2014,
respectively, from the 2006 water levels. The change in water level is most significant in
2013 where we see declines of over 100 feet in the Jarrell area. Likewise, declines of about
90 feet are observed southwest of Salado.
In both Bell and Williamson counties water levels recovered slightly in 2014. That is, the
water levels have come back up by about 10 feet in the Jarrell area with similar recovery
elsewhere. The recovery in water levels likely reflects a decrease in demand during 2014
compared with 2013.
These data indicate that, within the study area, Middle Trinity water levels are declining
most rapidly in northern Williamson County. Throughout the study area, the Middle
Trinity aquifer water levels are decline, but the rate of decline is greatest in northern
Williamson and southern Bell counties. The center of the higher decline rate is near the
town of Jarrell.
The measured water level declines in the Middle Trinity are primarily limited to declines
in artesian pressure in the aquifer. That is, the aquifer unit (namely, the Hensell sand)
remains completely saturated, but the water level no longer rises as high within the well
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casing. However, in up dip (western) portions of the aquifer, the artesian pressure is
nearly completely gone and, in some areas, pumps would need to be lowered into the
screen interval to produce water.
SUMMARY
The available water level data indicates that groundwater in the Middle Trinity is flowing
primarily from the south and west to the north and east. Recent measurements indicate
water levels have been steadily declining within the District. While the measurements are
not regular like those collected by the District, available measurements indicate Middle
Trinity aquifer water levels are also declining in northern Williamson County.
As new wells are completed in the aquifer, the cumulative production from these new
wells, along with existing wells, can cause the area wide aquifer water levels to decline
faster than they did in the past. The increased rate of water level decline is evident near
Jarrell. In addition, concentrated production from many small wells, such as west of
Salado, can create localized long-term drawdown and significant water level fluctuations
throughout the year.
Regionally, the Middle Trinity aquifer water levels to the southwest remain higher than
the levels to the northeast. To the southwest, the structure of the aquifer limits how far
water levels will decline. However, in the southeast portion of the study area, where the
rate of water level decline is the greatest, there appears to be a cone of depression
forming in the Jarrell area. Though water levels are lower to the north, the gradual
formation of this cone of depression is suggested by the greater amount of drawdown in
the Jarrell over the last few years than has occurred elsewhere in the study area.
We appreciate the opportunity to provide you with our evaluation and look forward to
discussing the results with you and the District Board. Please contact us with any
questions that arise.
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