40 GROUNDWATER MANAGEMENT ISSUES

Groundwater management in the El Paso portion of the Hueco revolves around two
interdlated issues dedining groundwater levels and brackish groundwater intrusion.
Historic pumping has caused groundwater levels to decline.  The lowered groundwater
levels in and around wdlfidds results in changed flow patterns. Because brackish
groundwater is in close proximity to fresh groundwater in many aress of the Hueco, these
dtered flow patterns can cause and have caused brackish groundwater to move (or
intrude) into areas that had contained fresh groundwater. For the purposes of this report,
fresh groundwater is groundwater that meets the drinking water standard, and brackish
groundwater has a dissolved salt content that exceeds the drinking water standard.

4.1  Declining Groundwater Levels

One of the basc pieces of data in hydrogeology is the groundwater level that can be
measured in a wdl. In practice, a groundwater level is measured in terms of depth to
water from the top of the well casing. This can be trandated into a groundwater elevation
by subtracting the depth to water from the elevation of the top of the casing.

These data are important in two respects.

The routine measurement of groundwater elevaions over time can yied
information on whether the groundwater dsorage is decreasng (decreasng
groundwater eevation with time), sable (no sgnificant change to groundwater
elevaion with time), or increasing (increasing groundwater eevation with time).

The groundwater devations in nearby wells can be used to evaduate the direction
of flow. Groundwater flows from high devatiion to low eevation. Moreover,
routine measurement can then be used to evduae if the direction of flow is

changing with time.

Figure 41 shows the location of four EPWU wels, and their hydrographs of groundwater
elevation higtory are shown in Figures 42 to 45. Note that in exh, a large decline due
to EPWU pumping is observed through the late 1980s. This corresponds to the increased
pumping that was presented in Figure 2-2.

However, note tha the groundwater eevations have essentidly dabilized snce the
reduction of pumping in al but the northesst wel. The dHabilization represents a
combination of decreased pumping and the influence of water from the Rio Grande and
associaed cands and drains. The wells in the northeast have not exhibited stabilization
to the same extent as wells in the arport, downtown and lower valey areas due to the
distance to the induced recharge source.

4.2  Groundwater Quality

Figures 4-6 through 4-14 present the current groundwater quaity of the El Paso portion
of the Hueco a various devations in terms of chloride concentrations in the groundweter.



For reference, land surface eevation in El Paso is gpproximately 3900 ft above mean sea
level (MSL). Note that the water quaity degrades with depth and to the east.

Chloride represents one of the dissolved condituents in Hueco Bolson groundwater.
Often, the concentration of totd dissolved solids (TDS) is used to characterize water
qudity. In Texas, the secondary standard (non-hedth standard) for TDS is 1,000
milligrams per liter (mg/l). The secondary standard for chloride (one of the components
of totd dissolved solids) is 250 mg/l. In the Hueco, EPWU wadls will often exceed the
chloride standard before exceeding the TDS standard. It is therefore preferable to use
chloride to define water quality, therefore, in order to consarvatively estimate the extent
of fresh groundweter thet is available for pumping.

These maps were prepared using data from three sources:

EPWU discrete zone samples collected during drilling of test holes and wdls in
2002 and 2003 (supplemented with older discrete zone data where water quality
has not changed). These samples were analyzed for chloride.

Water qudity data from shdlow well data (less than 100 feet) southeast of El
Paso from wells congructed by El Paso County Water Improvement Didtrict No.
1. The reported TDS data were converted to chloride data using regression
curves.

Electricd conductivity profiles of exising wdls in Juarez obtaned from Junta
Municipa de Agua y Saneamiento de Juarez (JMAS). Electrica conductivity is
a measurement that can be made in the borehole that is andogous to TDS, Data
from the JMMAS congsed of downhole eectricad conductivity messurements in
screened areas.  These data were converted through regression airves to chloride
concentrations.

The locations of these wells are presented in Figure 415. The data were interpolated to
cover dl areas shown in Figures 4-6 through 4-14 using three-dimensiond kriging.

Table 4-1 presents a summay of edimated volumes of groundwater in various
groundwater quality groupings based on these maps. For purposes of this andyss, fresh
groundwaeter is defined by chloride concentrations less than 250 mg/l. Based on this
goproach, there is currently about 9.4 million AF of fresh groundwater in the El Paso
areq, as compared to an edimated 10.6 million AF of fresh groundwater in 1974 (Muller
and Price, 1979).



Table4-1
Summary of Groundwater Storage Estimatesin El Paso Area
Based on Chloride Concentrations

Chloride Groundwater Storagein
(mgll) El Paso Area (million AF)
<250 9.4

250-500 7.0

500-750 5.3

750-1000 4.6
>1000 19.2
Tota 45.5

4.3 Brackish Groundwater Intruson

Groundwater €devations ae only one pat of the overdl groundwater management
gtuetion. Fgure 4-16 presents the operational status of EPWU wells over the lagt five
years. Note that severd of the wells have not been operated in the eastern portion of the
arport area and in the lower valey. These wels pumped fresh groundwater when they
were first congtructed, but over time the water quaity has deteriorated to the point where
they cannot supply water to the distribution sysem without trestment. The groundwater
elevation declines have resulted in brackish groundwater intruson, and the loss of severd
wells

Hutchison and others (2003) completed an analysis of wells in and around the airport area
in order to assess the potentid for future brackish water intruson as part of the design of
the Joint Desdination Facility (JDF). The andyss condsted of plotting the historic
chloride concentrations in a well and drawing a trend line.  The trend line was then
extrapolated to estimate when chloride concentration would exceed 250 mg/l.

Figures 4-17 and 4-18 present the analyss of two of the wells. Figure 419 present a
summay mgp of dl the wdls andyzed, incduding an edimate of when chloride
concentrations would exceed 250 mg/l. It can be seen from this analyss that brackish
water intruson into the arport area is dill a management concern.  As is developed later
in this report, the JDF is designed to specificaly addressthisissue.



