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INTRODUCTION 

In February 1994, a ground water level monitoring program was begun at the Vitro 
processing site. The purpose of the program was to evaluate how irrigating the new golf 
driving range affected ground water elevations in the unconfined aquifer. The program also 
evaluated potential impacts of a 9-hole golf course planned as an expansion of the driving 
range. The planned golf course expansion would increase the area to  be irrigated and, 
thus, the water that could infiltrate the processing site soil to recharge the unconfined 
aquifer. Increased water levels in the aquifer could alter the ground water flow regime; 
contaminants in ground water could migrate off the site or could discharge to  bodies of 
surface water in the area. The potential effects of expanding the golf course have been 
evaluated, and a report is being prepared. 

Water level data obtained during this monitoring program indicate that minor seasonal 
mounding may be occurring in response to irrigation of the driving range. However, the 
effects of irrigation appear small in comparison to the effects of precipitation. There are 
no monitor wells in the area that irrigation would affect most (Figure 1); that data 
limitation makes interpretations of water levels and the possibility of ground water 
mounding uncertain. Limitations of available data are discussed in the conclusion. 

Another activity at the processing site that could affect contaminant migration is 
dewatering of the unconfined aquifer on the Central Valley Water Reclamation Facility 
(CVWRF) property, where the sewage treatment plant is being expanded. Dewatering the 
aquifer beneath the plant is likely to change ground water levels at the Vitro processing 
site, possibly increasing ground water movement to the north. 

The current monitoring program’s scope should be increased to  enable an adequate 
assessment of any potential impacts that could result from the proposed golf course 
expansion and the dewatering activities. Continuous water level measurements are 
necessary in more of the existing monitor wells and piezometers using additional data 
loggers. Elevations of surface waters and topographically low areas on and near the site 
should also be measured. 

GROUND WATER LEVEL MONITORING PROGRAM 

Since February 1994, ground water levels in the shallow unconfined aquifer have been 
measured in monitor wells 130, 131 , 132, 133, 134, and 135. A CVWRF employee has 
been measuring ground water levels approximately once a month in these wells. In July 
1994, a data logger was installed in monitor well 131 to record water levels at hourly 
intervals. On 1 March 1995, the Uranium Mill Tailings Remedial Action (UMTRA) site 
hydrogeologist and geochemist visited the site to obtain ground and surface water level 
data, water usage data for the driving range, and to  investigate current site conditions. 
Monthly rainfall data for 1994 was obtained from the U.S. Weather Service station at the 
Salt Lake City airport. 
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RESULTS OF GROUND WATER LEVEL MONITORING 

Figure 2 shows hydrographs for all the monitor wells from 10 February 1994 to 1 March 
1995. Figure 3 shows a data logger hydrograph for monitor well 131. 

Data collected from the monitor wells in 1994 indicate that water levels in the unconfined 
aquifer are affected primarily by precipitation. Water levels declined to  their lowest levels 
in the summer, the period of low rainfall, and increased to  their highest levels in the late 
fall and winter months, the period of high rainfall and snowfall (Figures 2 and 3). Water 
levels in these monitor wells responded quickly to precipitation (Figure 2). One inch of 
monthly precipitation produces a water level rise of approximately 8 inches in the 
unconfined aquifer. During 1994, monthly rainfall varied from a trace in July to  as much 
as 2.4 and 2.9 inches in October and November, respectively. During the same period, 
water levels in the unconfined aquifer rose as much as 32 inches (Table 1). 

Irrigation apparently has much less of an effect than precipitation on water levels. 
Irrigation records indicate that 0.2 to 0.9 inches of water were applied to  the driving range 
every month from May through September of 1994, for a total of approximately 3 inches 
of water. Assuming that the relation between irrigation and water levels is similar to the 
relation between water levels and precipitation, irrigation can be expected to  cause water 
levels beneath the driving range to  increase by 1.5 to 7 inches above the levels in 
nonirrigated areas. Water levels in monitor well 132, located on the southern edge of the 
irrigated area, declined by 6 to  13 inches less, respectively, than levels in wells 130 and 
133 (Figure 2), which are farther from the irrigated area. The 6- to  13-inch difference in 
water levels is consistent with the amount of water applied during irrigation. This 
suggests that irrigation may cause the seasonal development of a localized ground water 
mound, which could lead to  a change in ground water flow directions and to  the possible 
movement of contaminated ground water off the site. 

CONCLUSION: RECOMMENDATIONS FOR ADDITIONAL MONITORING 

The low density of monitor wells and piezometers limits our understanding of ground water 
flow conditions at the site. Little of the area proposed for the golf course expansion is 
monitored by wells or piezometers; additional monitor wells and/or piezometers are needed 
to collect ground water quality and level data in areas where no data are presently 
available. With these data, water levels in the irrigated and nonirrigated areas could be 
compared and the effects of expanding the golf course could be better predicted. 
Additional water level and chemical data near South Vitro Ditch are also needed to predict 
the effects of any potential ground water discharge to the proposed golf course ponds. 

Additional data loggers are recommended for existing monitor wells 130, 132, 133, 134, 
and 135. The data loggers are needed to obtain data sufficient to  adequately assess any 
potential impacts of the golf course expansion and the dewatering operations at the 
sewage treatment plant. 

Water levels in well 130 could be influenced by irrigation of the driving range because 
it is about 120 feet from the irrigated area in a cross-gradient direction. 
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TaMe 1 Ground water elevations in the unconfined aquifer, Salt Lake City, Utah, Vitro 
processing site 

Monitor Well ID 
SLCOl-130 SLCO1-131 SLCOl-132 SLC01-133 SLC01-134 SLCOl-135 

Date (1 994) 
March 11 
March 18 
May 17 
May 23 
June 9 
June 15 
July 8 
July 28 
August 26 
October 21 
November 30 

Maximum 
Minimum 
Range (feet) 

4240.22 

4234.27 
4234.1 7 
4234.00 
4233.87 
4233.52 
4233.37 
4232.72 
4232.37 
4231.62 
4233.1 7 
4233.98 

4234.27 
423 1.62 

2.65 

Surface Elevation (feet above MSL) 
4240.01 4239.99 4238.83 4239.50 4236.1 0 

Water Level Elevations (in feet above MSL) 
4232.26 
4232.1 6 

NM 
N M  
NM 
NM 
NM 

4230.9 
4230.75 
4231.35 
4232.50 

4232.50 
4230.75 

1.75 

4234.1 2 
4234.22 
4234.09 
4233.79 
4233.49 
4233.77 
4233.1 9 
4233.04 
4232.74 
4232.69 
4233.73 

4234.22 
4232.69 

1.53 

4231.13 
423 1.08 
4230.5 8 
4230.33 
4229.88 
4229.73 
4229.1 3 
4229.28 
4229.23 
4230.63 
4231.41 

4231.41 
4229.1 3 

2.28 

4226.1 0 
4226.20 
4226.00 
4226.05 
4226.20 
4226.23 
4225.05 
4226.35 
4224.70 
4226.10 
4225.88 

4226.35 
4224.70 

4226.75 
4226.70 
4226.70 
4226.50 
4226.35 
4226.30 
4225.80 
4225.90 
4225.60 
4226.95 
4227.50 

4227.50 
4225.60 

1.65 1.90 
Note: Water levels measured using a steel tape. 

NM - not measured 
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Continuous water level measurements are necessary in monitor well 132 to  determine 
the influence of irrigation on ground water levels beneath the driving range. 

Water levels in well 133 should show the least influence of irrigation because of its 
distance from the irrigated area (more than 700 feet in a cross-gradient direction). 

Well 134 should be monitored continuously for water levels because it reflects flow 
and water levels in Mill Creek, which is a major influence on discharge from the 
unconfined aquifer. 

Monitoring of well 135 will provide water level data from the center of the site. Well 
135 is also closest t o  the CVWRF dewatering well. 

These additional data loggers should be installed as soon as possible so that data can 
begin to  be collected before irrigation starts in the late spring. Additional water level 
measurements are necessary in monitor well 131 t o  maintain a continuous record from 
July 1994 to  the end of the irrigation season in the fall of 1995. 

Daily rainfall data will also be obtained from the U.S. Weather Service station at the Salt 
Lake City airport. Rainfall data will be compared to  water level data from the data loggers. 
Surface water elevations and topographically low areas on and near the site must be 
surveyed to  determine whether there is any potential for discharge of contaminated ground 
water to  the surface. 
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