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1.0 Introduction 
This technical memorandum (memo) presents the results of the transducer study (Study) conducted between 
November 2017 and August 2019 as part of the Data Gap Investigation for the Nevada Environmental 
Response Trust (NERT) Remedial Investigation (RI) - Downgradient Study Area, which is in Operable Unit 3 
(OU-3) of the NERT RI Study Area in Henderson, Nevada (Figure 1). This memo has been prepared as an 
interim deliverable in advance of the forthcoming NERT OU-3 RI Report. Except as noted in this memo, the 
work was conducted per the procedures and methods described in the Data Gap Investigation Plan (DGIP) – 
Transducer Installation and Monitoring (AECOM 2016a) and DGIP – Phase I Groundwater Monitoring Well 
Installation (AECOM 2017a) approved by the Nevada Division of Environmental Protection on December 27, 
2016, and June 1, 2017, respectively. This memo includes and builds on the data and findings presented in the 
Groundwater Data Gap Investigation Technical Memorandum – Transducer Installation and Monitoring 
(AECOM 2018). Consistent with previous Technical Memoranda, Appendix A was reserved for the responses 
to stakeholder comments, however, no comments were received. 

The overall objective of the Downgradient Study Area investigation is to identify subsurface pathways within 
the Downgradient Study Area, which is downgradient and cross-gradient of the NERT Site and Eastside Sub-
Area, through which perchlorate-impacted groundwater is entering the Las Vegas Wash (LVW). The objective 
of the Study is to provide detailed data on water level changes in existing wells near the LVW to address data 
gaps identified in the historic and the 2016 to 2019 groundwater monitoring data.  

The objectives, methods and procedures, and monitoring plan for the Study are described in the DGIP 
(AECOM 2016a), which was designed to answer the following study questions: 

• How do groundwater levels change near the LVW?

• What is the daily and seasonal variation along the LVW?

• Where and when does the LVW influence local groundwater levels?

• What are the statistical groundwater elevation trends?

• How do the data refine the Conceptual Site Model (CSM)?

The initial set of 19 transducer locations was established based on the results of the April-May 2016 
groundwater sampling event, during which 61 groundwater samples were collected from wells throughout the 
Downgradient Study Area. In September 2018, a second set of transducers was installed in nine Phase I wells 
along the LVW. During July and August 2019, a third set of transducers was installed in the 14 Phase II wells 
along the LVW. Surface water gages (i.e., transducers) were installed in the LVW in January 2017 as part of 
the surface water sampling program. The data from the surface water and groundwater transducers has been 
incorporated into the Phase II Groundwater Assessment to evaluate where the groundwater potentiometric 
surface is higher than nearby surface water elevations in the LVW. The locations of the transducers and 
surface water gages as well as land ownership are shown on Figure 2. Figure 3 shows the transducers and 
surface water gages on the geologic map of the area. 

In November 2015, NERT installed transducers in ten monitoring wells (PC-62, PC-68, PC-108, PC- 155A/155B, 
PC-156A/156B, PC-157A/157B, and WMW6.15S) northeast of the Bird Viewing Ponds in the vicinity of the Seep 
Well Field (SWF). Ramboll provides the transducer information from well WMW6.15S so that it can be included 
in this study. In August 2017, the transducers in monitoring wells PC-62, PC-68, and PC-108 were removed. 
One of these transducers was redeployed in monitoring well PC-56, located near the SWF. The former and 
current locations of these transducers are included on Figures 2 and 3. Well WMW5.58SI was destroyed in 
January 2018 and the transducer from this well was later placed in the replacement well, WMW5.58S. Each 
well has been equipped with a data logger (In-Situ Aqua TROLL 200) and a cellular network telemetry system (In-
Situ Tube 300R). The data logger measures water temperature, electrical conductivity, absolute water pressure, 
and water level. In addition, the data logger calculates and reports specific conductivity, salinity, total dissolved 
solids, resistivity, and water density. The in-situ Tube 300R measures absolute barometric pressure and 
automatically applies a barometric pressure correction to the water level that is reported in the telemetrically 
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transmitted data. Measurements are taken at 15-minute intervals and tubes typically transmit recent logger and 
tube data telemetrically to the Ramboll FTP site every 12 hours. The data loggers continue to collect and store 
data and when the In-Situ Tube 300R fails to transmit, data can be manually downloaded if needed. In 
November 2017, the data loggers and telemetry tubes in monitoring wells PC-155A/155B, PC-156A/156B, PC-
157A/157B, and WMW6.15S were exchanged for In-Situ Rugged TROLL 100s, which measure water 
temperature and water level (pressure). These wells are no longer equipped with telemetry and are visited 
quarterly by a NERT field technician. 
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2.0 Transducer Installation and Data Collection 
Data from 44 transducers in groundwater monitoring wells located along the LVW were used in this Study. This 
includes the 42 transducers installed by AECOM, the data from well WMW5.58SI that was destroyed, and the 
data from the transducer in well WMW6.15S. The rationale and installation details for the transducers except 
for WMW6.15S, are provided in Tables 1 through 3.  

The wells equipped with transducers are shown on Figures 2 and 3. Seven wells are located on United States 
Bureau of Reclamation (Reclamation) and Clark County Wetlands Park properties, 34 wells are located on Clark 
County Wetlands Park property, and two wells are located on City of Henderson property (Figure 2). The wells with 
transducers extend from Duck Creek Confluence Weir to Rainbow Gardens Weir, spanning the length of the 
Downgradient Study Area. Groundwater level monitoring activities and data downloads were conducted 
approximately every other month between March 2018 and January 2019 with the latest download discussed in 
this memo occurring in August 2019. The transducers currently remain in the wells and continue to record data. 

2.1 Pre-field Activities 

A site-specific Health and Safety Plan as well as a Quality Assurance Project Plan were developed for the 
Downgradient Study Area, including the planned field work for the transducer installation and monitoring 
activities (AECOM 2016b and AECOM 2017b). Property owners were contacted to obtain permission for 
access to install and monitor the transducers. Access to properties was granted by Reclamation (U.S. Bureau 
of Reclamation 2016), the City of Henderson, Clark County, and Clark County Wetlands Park. In addition, the 
Southern Nevada Water Authority (SNWA) and Landwell provided access to their wells equipped with 
transducers, which are all located on Reclamation property. AECOM provided notification to landowners prior 
to each mobilization. 

Transducers were programmed prior to deploying them in the field for installation. Each transducer was labeled 
with the well identification in which it was installed. The recording interval, date, time, and well identification 
were preprogrammed into each transducer using the manufacturer’s software. The data recording interval was 
set for 15 minutes and therefore provided 96 groundwater level readings per instrument per day.  

2.2 Rationale for Groundwater Transducer Locations 

The well locations for the proposed installation of transducers were selected to provide groundwater level data 
on the north and south sides of the LVW to determine the relationship and response of groundwater levels to 
the different stages of the water levels in the LVW. In addition, wells present in areas where seeps or springs 
were observed were selected to determine the relationship, if any, of the potentiometric surface to the surface 
water features. The wells that were selected for initial transducer installation in 2017 are listed on Table 1, 
which includes the measured well depth, screened interval (if known), water-bearing zone and lithology. Only 
shallow water-bearing zone wells were selected because the deeper water-bearing zones would not be 
expected to be influenced significantly by surface water level changes. Table 1 presents the rationale for 
selecting the existing wells to have a transducer installed and Table 2 presents the rationale for the Phase I 
and Phase II well locations. 

2.3 Groundwater Transducer Installation 

Transducers were installed in the nine Phase I groundwater wells in September 2018. Installation details for 
these transducers are provided in the Data Gap Investigation Technical Memorandum – Phase I Groundwater 
Quality Assessment (AECOM 2019). Transducers were installed in 10 of the 14 Phase II wells in June 2019. 
Transducers were installed in the remaining four Phase II wells (NERT3.58S1, NERT3.60S1, NERT4.64S1, and 
NERT4.71S1) in August 2019. A summary of the installation details for the transducers is provided on Table 3. The 
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Phase I and Phase II well locations and well casing elevations were surveyed by a licensed surveyor in June 
2018 and May 2019.1  

2.4 Groundwater Transducer Data Collection 

Transducers in 19 wells have been recording data since April 2017 to present. Data from the transducer in well 
WMW6.15S is provided by Ramboll. Transducers in the Phase I wells have been recording data since 
September 2018 to present. Transducers in 10 of the Phase II wells have been recording since June 2019. 
Transducers in the other four Phase II wells have been recording since mid-August 2019. Between April 2017 
and March 2018, manual groundwater levels were recorded monthly with data downloads occurring quarterly. 
Starting in March 2018, manual groundwater level measurements and data downloads were collected on a 
bimonthly (every 2 months) basis through January 2019. After January 2019 the frequency of manual 
groundwater level measurements was reduced, and measurements were obtained in July and August 2019. 

The transducers were set to record changes in pressure (groundwater levels) every 15 minutes (96 times per 
day). Similarly, a barometer installed in well WMW4.9S recorded barometric pressures at the same frequency 
as the transducer measurements. Manual water levels were recorded to provide comparison data in case the 
transducer instrument started to drift. Table 4 provides the field depth to water measurements obtained from the 
wells from April 2017 through August 2019.  

During data collection, the transducers were brought up to the surface for direct data download. The 
manufacturer’s handheld data reader and software were used to download the data. After data were 
downloaded, the memory was cleared, the data recording was restarted, and the transducer was reinstalled in 
the well at its prescribed depth.  

Scheduled downloading of data from these wells was completed in August 2019.  The transducers remain in 
the wells and continue to collect and record data. Each transducer has the capacity to collect 120,000 data 
points. At the set frequency of data point recordings (every 15 minutes), the transducers can record for up to 3 
years and 3 months before data is overridden. In addition, per the manufacturer’s specifications, the battery life 
of the transducers is approximately 10 years based on a 1-minute sampling rate. The battery life of each 
transducer was observed at 100 percent during the January 2019 monitoring event. The most recent data 
download occurred in August 2019. Future data collection will be performed as needed under the NERT OU-3 
RI. 

2.4.1 Quality Control 

Each time a transducer was brought to the surface, the cable and transducer were inspected for signs of 
damage. No sign of damage was noted on any of the cables during any of the monitoring events. No issues with 
data recording were noted in the transducers that were checked. 

In addition, the time of data recording was checked for deviations. In general, time deviations between -87 to 
+111 seconds were noted in some transducers. Fluctuations in surface water levels are expected to cause level 
fluctuations in groundwater that is in communication with the surface water. The time required for these fluctuations 
to propagate through the aquifer depends upon distance of the monitoring point from the surface water body, 
aquifer transmissivity, and porosity, as well as other factors. Although a direct estimate is not feasible, it is expected 
that this timeframe would be significantly longer than the time deviations encountered in some of the transducers 
and this deviation is therefore considered acceptable. 

The transducer in well WMW5.58SI was removed on January 25, 2018, prior to destruction of the well. A 
replacement well (WMW5.58S) was installed by SNWA. On September 6, 2018, the transducer that was 
                                                           

1 Coordinate system: State Plane Coordinate System; Elevations are referenced to the North American Vertical Datum 
(NAVD) 83 Nevada East Zone (2701) with vertical datum based on NAVD 88 referenced to the City of Henderson 
Benchmark network. 
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removed from WMW5.58SI was installed in replacement well WMW5.58S and set to record at the same 
frequency (every 15 minutes) as the other transducers in the groundwater monitoring program.  

2.5 USGS Gaging Station at Pabco Road 

Surface water elevation data were reviewed from the United States Geological Survey (USGS) gaging station at 
Pabco Road Erosion Control Structure (ECS)(USGS 2019). The elevation, based on stage heights from this 
station versus time, are presented on Figure 4. The elevations depicted on Figure 4 are based on the Pabco 
Road ECS elevation surveyed on June 29, 2017. The average daily variation of surface water stage is 0.4 foot 
(4.8 inches). In response to rain storms that occurred from April 2017 through August 2019, the water level in 
LVW increased up to 2.2 feet. Based on USGS data, flow rates from these storms ranged from about 1,000 to 
6,600 cubic feet per second (cfs). The largest flow rate of 6,600 cfs was recorded on January 9, 2018.  

2.6 Surface Water Transducers 

In January 2017, AECOM installed eight surface water gaging stations (identified as Staff Gaging Locations) 
along the south shore of LVW as part of the surface water investigation (Table 5, Figures 2 and 3). Staff gage 
and transducer assemblies were similar in design to those used by USGS but modified as appropriate given 
the temporary nature of the installations. Specific installation points were identified to be reachable from the 
shore-side access road but generally away from areas frequented by foot traffic. Each assembly consists of a 
recording pressure transducer mounted inside an L-shaped length of PVC pipe. The transducer head was 
mounted inside a perforated PVC protective casing. The transducer cable ran back to shore through the PVC 
pipe into a short standpipe. The standpipe had a secure, lockable cap to allow access to the data retrieval port. 

The staff gage assembly was anchored to the southern bank of the LVW using fence posts. The standpipe was 
located at the water’s edge or near shore, depending on the condition of the LVW bottom. The transducer head 
extended into the channel approximately 10 feet north and was secured with fence posts. Where conditions 
permitted, the horizontal pipes were laid in a shallow trench to both protect and secure the pipe, and to 
minimize their profile in the LVW. The staff gages, marked in 0.01-foot increments, were secured to the posts at 
the channel-end of the pipe assemblies. The gages were located near enough to shore to allow accurate 
readings from the stream banks and deep enough to cover the range of streamflow variation.  

At the time the gages were installed, onshore barometers were placed at three locations to provide reference 
atmospheric pressure data. By April 2018, two of the barometers (Baro 1 and Baro 3) had been washed away 
due to stormwater surges. A third barometer (Baro 2) recorded data through September 6, 2018. Between 
September 6, 2018 and November 5, 2018, Baro 2 disappeared. A comparison of previous barometer data 
from the LVW and the barometer installed in well WMW4.9S was conducted to evaluate if data from well 
WMW4.9S could be used to compensate the surface water gage data. The difference between the two 
datasets is about 0.03 kilopascal (kPa) on average. The margin of error due to the transducer technology is +/- 
0.05 kPa (Solinst Canada Ltd. 2016); therefore, the difference between the two datasets is acceptable and the 
barometer data from well WMW4.9S was used to compensate gage data from September 2018 through 
August 2019. 

Beginning in May 2018, after completion of the surface water study, the surface water level recording interval 
on the gages was set to 15-minute increments (96 times per day) to match the recording interval of the 
groundwater transducers. The gages record the changes in water levels that correspond to increases and 
decreases in flow volume. All of the stations recorded the daily patterns of high and low water levels related to 
the release of wastewater from upstream wastewater treatment plants. The timing of the high and lows vary 
from station to station, arriving later in the day with distance downstream. Between the stations at Duck Creek 
and Rainbow Gardens weirs, the daily highs and lows are separated by approximately 3 hours. 

Data was downloaded bimonthly (every 2 months) from the surface water transducers May 2018 through 
January 2019. Data was also downloaded in August 2019. The gages were surveyed for elevation on May 10, 
2018. 
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3.0 Transducer Monitoring Results 
Data collected from the transducers and the barometers were downloaded from August 2017 through August 
2019 and the transducer data were compensated to remove the effects of barometric pressure. Barometric 
pressure was obtained from a barometer installed in well WMW4.9S. The data were also adjusted to correlate 
with manual water level data. The raw and compensated electronic data files were provided to NERT and are 
included in Appendix B of this memo. Four wells (NERT3.58S1, NERT3.60S1, NERT4.64S1and 
NERT4.71N1) did not have transducers installed until August 12-13, 2019.  These transducers collected data 
over two weeks or less because these wells were being used for dye injection tests or were occupied by 
hornets preventing transducer installation.  This report provides data analysis from the 40 transducers along 
LVW that had recorded more than two weeks of data. Graphs of the adjusted transducer water level and 
temperature data for the other 40 transducers are provided in Appendix C. Daily field reports are provided in 
Appendix D. Table 6 summarizes the data observed on the graphs. 

The transducers’ records of water levels and temperatures were affected when transducers were removed 
from wells for groundwater sampling activities by the well owners or other third parties. Results discussed 
below eliminate data believed to be compromised due to these activities. These data are highlighted in red in 
Appendix B and have been filtered out of the data set using the filter applied to the “REV GW ELEV” column 
so that the compromised data is not shown in the hydrographs. 

3.1 Groundwater Levels 

The groundwater levels in all 40 wells exhibited daily fluctuations (Table 6 and Appendix C). The daily variation 
of groundwater levels along the LVW is typically between 0.05 foot and 0.2 feet. All of the transducers detected 
increases in groundwater levels that corresponded to the increased flows in LVW due to seasonal rain storms. 
Groundwater in wells closer to the LVW generally showed larger water level changes than the groundwater in 
wells further from the LVW. The largest groundwater level change was 8.2 feet on January 9, 2018, in well 
WMW5.7N. This coincides with the start of weir construction dewatering activities and a 2.2-foot storm surge 
recorded on the same date at Pabco Road ECS. 

Groundwater levels in 11 wells (AA-30, MW-13, PC-74, PC-77, WMW 4.9N, WMW4.9S, WMW5.5S, 
WMW5.7N, WMW6.15N, WMW6.55S, and WMW6.9S) exhibit distinct decreases in elevations from January to 
June 2018 that coincide with the dewatering activities associated with weir construction near Sunrise Mountain 
and Historical Lateral Expansion weirs (Table 6 and Appendix C). In addition, wells PC-74, PC-77 and 
WMW6.9S exhibit changes in elevations that may be influenced by nearby extraction wells in the NERT SWF 
that are withdrawing water associated with remediation activities in the area (Table 6 and Appendix C). Urban 
irrigation for golf courses and other landscaping may also influence groundwater elevations. Appendix E 
presents hydrographs of seven wells and the Historic Lateral or Sunrise Mountain dewatering pumping rate. 
Six of the wells (AA-30, MW-13, WMW5.5S, WMW5.7N, WMW6.15N, and WMW6.55S) exhibit lower water 
levels during dewatering activities and one well (COH-2B1) does not exhibit a change in average water levels.  

3.2 Groundwater Temperature 

Groundwater temperature in 27 wells was generally between 71- and 75-degrees Fahrenheit (°F) between 
April 2017 and August 2019 (Table 6 and Appendix C). The variation in temperature in 29 wells was less than 
2 °F. Groundwater in four wells exhibited temperatures of 80°F or higher (NERT3.80S1, NERT5.49S1, 
WMW5.58SI and WMW5.7N). Groundwater from one well (WMW6.9S) exhibited lower temperatures of 68.7 to 
69.9°F.  

Groundwater from seven wells (NERT3.80S1, NERT 5.49S1, WMW4.9S, WMW5.5S, WMW5.7N, 
WMW5.58SI, and WMW6.15S) exhibited 5 to 25.4°F changes in temperature between April 2017 and August 
2019. Temperature changes in 26 wells exhibited seasonal variations from 1.1 to 25.4 °F For wells that 
exhibited seasonal variations in temperature, some of the high groundwater temperatures did not coincide with 
summer months (Table 6 and Appendix C). Temperature changes of 5°F or greater observed in groundwater 
are attributed to surface water mixing with groundwater.  
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3.3 Trend Tests 

Mann Kendall statistical trend analyses were performed on water level data collected between April 2017 and 
August 2019 using ProUCL statistical software (U.S. Environmental Protection Agency 2016). In many 
instances the changes in water levels were small. Statistical trend analyses were not run on the transducer 
data from well WMW6.15S because the transducer malfunctioned. Statistical trend analyses were not run in 
this Technical Memorandum on the transducer data from the original well designated as WMW5.58SI because 
this well was destroyed. Statistical trend results prior to well destruction were presented in the 2018 
Transducer Technical Memorandum and are not presented here (AECOM 2018). Groundwater levels in the 
remaining 38 transducers showed statistically significant increases in 26 wells, statistically significant decreases 
in 11 wells, and no trend in one well (Table 6 and Appendix F).  

3.4 Surface Water Levels 

Surface water hydrographs and temperature graphs for April 2017 through August 2019 are included in 
Appendix G. The daily elevation change in surface water in the LVW is about 0.4 foot. High storm-related flows 
in the LVW during November 2018 to August 2019 were reflected in a 6.09-foot change in Station S3.75 on 
February 14, 2019. 

Surface water elevations were compared to groundwater elevations to evaluate where groundwater was likely to 
be entering the LVW. The surveyed elevations of Pabco Road ECS, Calico Ridge Weir and Three Kids Weir, as 
well as transducer elevation data and data provided by SNWA were utilized to develop a cross section 
schematically depicting expected surface water elevations and groundwater elevations (Figure 5). Surface water 
and groundwater transducer data from July 9, 2019, 12:00 am were used for developing the cross section. 

As shown on Figure 5, for the timeframe selected groundwater elevations appear to be equal to or higher than 
surface water elevations below Duck Creek Weir to below Sunrise Mountain Weir, below Bostic Weir to below 
Calico Ridge Weir, below Lower Narrows Weir, below Homestead Weir, and below Three Kids Weir. In the area 
from below Pabco Road ECS to above Bostic Weir the projected groundwater elevations are below the surface 
water elevations (Figure 5). 

3.5 Surface Water Temperature 

Surface water hydrographs and temperature graphs for April 2017 through August 2019 are included in 
Appendix G. The seasonal temperature change ranged from a high of 85°F to 90°F in July or August and a low 
of 55°F to 60°F in January.
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4.0 Conclusions 
This memo presents the results of the Study, which was performed in accordance with the methods, 
procedures and monitoring plan described in the DGIP. Following are the Study questions formulated in the 
DGIP and whether/how the transducer data collected to date addresses these questions: 

1. How do groundwater levels change near the LVW? 

Groundwater levels in all the wells monitored with transducers exhibit an increase and decrease each day. The 
magnitude of daily change varies between wells but is generally less than 0.2 foot per day. Groundwater in the 
following wells exhibits the highest daily change of about 0.25 feet: WMW3.5S, WMW6.15S, and WMW6.55S. In 
general, the further the well is from the LVW the lower the daily variations. 

Groundwater levels in most wells show water level responses that correspond to higher stages in the LVW from 
rainstorms. In general, the further the well is from the LVW the lower the water level rise from the storm event. 
During the Sunrise Mountain and Historic Lateral Expansion Weir construction activities from January to June 
2019, six wells in the area (AA-30, MW-13, WMW5.5S, WMW5.7N, WMW6.15N, and WMW6.55S) appeared to 
be affected by dewatering activities.  

2. What are the daily and seasonal variations along the LVW? 

The daily variation of groundwater elevation along the LVW is typically between 0.05 and 0.25 feet per day. The 
daily variation in stage in the surface water in the LVW is about 0.4 feet. High storm-related flows in the LVW 
during April 2017 to August 2019 were reflected in up to 8.2 feet rise in groundwater levels in well WMW5.7N, 
located between Pabco Road ECS and Historical Lateral Expansion Weir. This change occurred near the start 
of dewatering activities in that area and coincided with a 2.2-foot storm surge at Pabco Road ECS. Based on 
the USGS data, flows from storms ranged from approximately 1,000 to 6,600 cfs. Seasonal variations in 
groundwater and surface water levels were not observed. 

The variation in groundwater temperature in 29 of 40 wells was generally less than 2°F from April 2017 to 
August 2019.  Seven wells exhibited temperature variations that were higher than 5°F during the same 
timeframe. Four of these wells exhibited temperature changes greater than 9°F and maximum temperatures 
exceeding 80°F. This indicates that surface water may be infiltrating and mixing with the groundwater in the 
area between Pabco Road ECS and Historic Lateral Weir, between Bostic Weir and Calico Weir, and upstream 
of Three Kids Weir.  

As expected, the surface water temperature exhibited obvious seasonal variations ranging from around 90°F in 
the summer and 55°F to 60°F in the winter. Temperature changes in 26 wells exhibited seasonal variations 
from 1.1 to 25.4°F. The change in groundwater temperature often does not coincide with the change in surface 
water temperature.  

Stage increases in surface and groundwater from seasonal rains were observed following rain events in 
summer and winter. Seasonal variations were not observed in surface water or groundwater levels.  

3. Where and when does the LVW influence local groundwater levels? 

The LVW appears to influence local groundwater levels daily in each of the locations measured. In general, the 
closer the well is to the LVW the greater the response. Groundwater levels in three wells (PC-74, PC- 77, and 
WMW6.9S) exhibited a different pattern over the observation period and appear to have been influenced by 
extraction well pumping from the NERT SWF. The schematic cross section provided as Figure 5 shows areas 
where the projected groundwater elevations are higher than the surface water elevation and therefore 
groundwater could potentially be entering LVW (gaining conditions). Conversely where the projected 
groundwater elevation is lower than the surface water elevation, the surface water could infiltrate (losing 
conditions), which supports the above observation of seasonally higher temperatures in the groundwater 
between the Pabco Road ECS and Historical Lateral Weir. 



4-2 

4. What are the statistical groundwater elevation trends? 

Between April 2016 and August 2019 groundwater levels exhibited statistically significant increasing trends in 
26 wells, statistically significant decreasing trends in 11 wells, and no trend on one well. Trend tests were not 
run on transducer data from two wells due to transducer malfunction on one well and because the other well 
was destroyed. 

5. How do the data refine the CSM? 

Figure 5 depicts the refinement of the CSM by identifying the specific reaches along LVW that are in potential 
losing conditions and other reaches that are in potential gaining conditions. When compared to the 2018 cross 
section it is notable that groundwater elevations appear slightly higher and that the areas below Bostic Weir 
and Lower Narrows Weir are exhibiting gaining conditions.  

The data also indicate that there is an area of groundwater and surface water mixing that is evident by the 
warmer groundwater detected in four wells (NERT3.80S1, NERT5.49S1, WMW5.58SI, and WMW5.7N) along 
the banks of the LVW. As the Downgradient Study Area is one part of the NERT OU-3 RI, AECOM is 
responsible for providing data and interpretations that refine the CSM specifically along the LVW while NERT 
will develop the overall CSM interpretation for OU-3. 
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5.0 Recommendations 
The dynamic relationship between surface water and groundwater along the LVW is complex. Evaluating the data 
obtained from the transducers sheds light on this relationship; however, additional data are needed to make more 
effective use of the information. Continuing to collect transducer data can provide additional information on 
seasonal trends. For these reasons it is recommended the transducers be left in place because they are 
gathering data close to the LVW which support interpretation of groundwater/surface water interactions. If 
additional wells are installed in close proximity to the LVW, consideration should be given to adding 
transducers into a selection of those wells. It is recommended that the transducers are left in place for two 
additional years so that at least two complete years of data are available for interpretation. 

The transducer surface water data and the groundwater transducer data should continue to be collected. 
Manual water level measurements should be collected when the transducers are downloaded so that 
adjustments can be made if transducers are not replaced at exactly the same depth each time they are taken 
out of the wells. 
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Table 1
Rationale for the Selection of the Initial 19 Wells for Installation of Transducers

NERT RI - Downgradient Study Area
Henderson, Nevada

Well ID Well Owner Property Owner
Depth to 

Groundwater  

(feet) (1)

Measured Well 

Depth (feet) (1)

Water 
Column 

(feet)

Screen 
Interval 

(feet, bgs) (2)

Water-
Bearing 

Zone (3)
Lithology (4) Rationale for Selection

AA-30 LandWell Company USBR 20.44 34.05 13.61 11.7 - 31.7 Shallow Qal

To evaluate water level changes west of C-
1 drainage channel and between the 
Chimera Golf Course and well WMW 
5.5S. 

COH-2B1 City of Henderson USBR 16.98 67 50.02 Unknown Shallow Qal
To evaluate water level changes near the 
Seep Well Field. 

LNDMW1 SNWA CCPCS 36.99 61.56 24.57 Unknown Shallow Qal

LNDMW2 SNWA CCPCS 34.39 55.05 20.66 Unknown Shallow Qal

MW-13 City of Henderson City of Henderson 35.58 49.4 13.82 38 - 48 Shallow Qal

To evaluate water level changes at the 
northwest corner of Henderson Landfill 
and between Henderson Landfill and 
LVW. 

MW-20 City of Henderson City of Henderson 33.05 67.25 34.20 50 - 65 Shallow Thumb Formation?
To evaluate water level changes at the 
northen part of Henderson Landfill and 
within the Thumb formation.

PC-74 NERT CCPCS 11.59 48.25 36.66 39.5 - 49.5 Shallow Qal
To evaluate water level changes along a 
tributary wash between PC-75 and LVW.

PC-77 NERT CCPCS 7.19 38.87 31.68 29.5 - 39.5 Shallow Qal
To evaluate water level changes along a 
tributary wash and upgradient of PC-74.

WMW3.5N SNWA CCPCS 35.64 56.6 20.96 Unknown Shallow Qal

WMW3.5S SNWA CCPCS 43.60 59.80 16.20 -- Shallow Qal

WMW4.9N SNWA CCPCS 31.91 53.00 21.09 Unknown Shallow Qal

WMW4.9S SNWA CCPCS 26.58 46.75 20.17 Unknown Shallow Qal

WMW5.58S5 SNWA USBR 10.48 40.95 30.47 Unknown Shallow Qal

To evaluate water level changes in a well 
located within a meander of the LVW that 
exhibits lower perchlorate concentrations 
(510 µg/L) than nearby wells potentially 
due to mixing of lower concentration 
surface water with groundwater.

WMW5.5S SNWA USBR 15.51 38.3 22.79 Unknown Shallow Qal

To evaluate water level chages in a well 
that exhibits high perchlorate 
concentrations (3,200 µg/L) and that is 
along the C-1 Drainage Channel. In 
addition, this well is between AA-30 and 
LVW.

WMW5.7N SNWA USBR 9.47 21 11.53 Unknown Shallow Qal
To evaluate water level changes on the 
north side of LVW.

WMW6.15N SNWA CCPCS 23.3 38.4 15.10 Unknown Shallow Qal

To evaluate water level data from a well 
located on the north side of LVW paired 
with WMW6.15S. WMW6.15S already has 
a NERT transducer installed.

WMW6.55S SNWA CCPCS 16.03 40.67 24.64 Unknown Shallow Qal

To evaluate water level changes in a well 
with high perchlorate concentrations 
(1,800 µg/L) on the south side of LVW 
near the Seep Well Field.

WMW6.9N SNWA CCPCS 18.42 48.55 30.13 -- Shallow Qal

WMW6.9S SNWA CCPCS 11.43 51.55 40.12 -- Shallow Qal

Notes:
bgs = below ground surface
LVW = Las Vegas Wash
Qal = Alluvium
µg/L = micrograms per liter
SNWA = Southern Nevada Water Authority
USBR = United States Bureau of Reclamation
NERT = Nevada Environmental Response Trust
CCPCS = Clark County Parks and Community Services
(1) Depth to groundwater and total well depth were measured in April 2016 by AECOM.
(2) Screened interval was obtained from the NERT All Wells Database.

(5) WMW5.58S replaced well WMW5.58SI after WMW5.58SI was destroyed. The transducer in WMW5.58S was installed on 9/6/2018. The transdcuer record in WMW5.58SI ends January 25, 2018. 

(4) Lithology was obtained from the NERT All Wells Database, from geotechnical investigations conducted for the weirs, and from the 1980 Bell and Smith Geologic 
      map of the Henderson Quadrangle.

To evaluate water level changes on the 
north and south side of LVW between 
Lower Narrows and Homestead weirs. 

To evaluate water level changes on the 
north and south side of LVW and where a 
seep was observed.
To evaluate water level changes on the 
north and south side of LVW between 
Bostick and Calico Ridge weirs. 

To evaluate water level changes on the 
north and south sides of LVW near Duck 
Creek Confluence weir.

(3) Water-bearing zone was obtained from the NERT All Wells Database and from the assumption that the shallow water-bearing zone may be present from 0 to 90 feet bgs.
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Table 2
Rational for Phase I and Phase II Groundwater Monitoring Wells

NERT RI - Downgradient Study Area
 Henderson, Nevada

Well ID
Borehole 

depth(1)
Well Depth 
in feet bgs

Well 
Diameter in 

inches
Well Screen 
in feet bgs

Rationale Based on Perchlorate Concentrations Detected in Groundwater 

and Surface Water Samples(2)

Phase I Monitoring Wells

NERT5.91S1 70 50 4 40 - 50

Determine perchlorate concentrations between COH2B1 (total well depth of 67 
feet bgs and 5,600 µg/L) and WMW5.5S (total well depth of 38.3 feet bgs and 
3,200 µg/L) to further characterize this area of perchlorate impact east of the 
Seep Well Field. Surface water concentrations are 15 to 17  µg/L.

NERT5.49S1 60 40 4 30 - 40

Determine concentrations between WMW5.58S1 (total well depth of 40.95 feet 
bgs and 510 µg/L) and WMW5.5S (total well depth of 38.3 feet bgs and 3,200 
µg/L). There is a significant drop off of concentration. This is an area identified 
as a paleochannel and there is a layer of coarse-grained sediment, wash 
gravels, present. Placing a well in this area will help evaluate the significance 
of the wash gravels and further characterize perchlorate impacts.  Surface 
water concentrations are 19 to 23 µg/L.

NERT5.11S1 60 45 4 35 - 45 Determine concentrations between proposed wells NERT5.49S1 and 
NERT4.93S1. Surface water concentrations are 19 to 23 µg/L.

NERT4.93S1 60 50 4 40-50

Determine concentrations between  MW-13 (total well depth of 49.4 feet bgs at 
3,800 µg/L) and WMW4.9S (total well depth of 46.75 feet bgs at 270 µg/L) to 
obtain additional data on the paleochannel and perchlorate impacts in the area. 
Surface water concentrations are 15 to 23 µg/L.

NERT4.71S1 60 50 4 40-50

Determine concentrations between WMW4.9S (total well depth of 46.75 feet 
bgs at 270 µg/L) and proposed well NERT4.9-51S1 to obtain additional data on 
the paleochannel and perchlorate impacts in the area. Surface water 
concentrations are 15 to 44 µg/L.

NERT4.51S1 60 50 4 40-50

Determine concentrations between  proposed well NERT4.71S1 and LNDMW1 
(total well depth of 61 feet bgs at 1,900 µg/L ) to obtain additional data on the 
paleochannel and perchlorate impacts in the area. Surface water 
concentrations increase from 15 to 44 µg/L in this area.

NERT4.38N1 60 55 4 45-55

Determine concentrations west of LNDMW2 (total well depth of 55.05 feet bgs 
at 1,500 µg/L) to further characterize perchorate concentrations on the north 
side of LVW. Surface water concentrations increase from 15 to 44 µg/L in this 
area.

NERT4.21N1 60 55 4 45-55

Determine concentrations southeast of LNDMW2 (total well depth of 55.05 feet 
bgs at 1,500 µg/L) to further characterize perchlorate impacts on the north side 
of LVW. Surface water concentrations increase from 15 to 44 µg/L in this area.

NERT3.80S1 60 60 4 50-60

Determine concentrations between LNDMW1 (total well depth of 61 feet bgs at 
1,900 µg/L) and WMW3.5S (total well depth of 59.8 feet bgs at 1,400 µg/L) on 
the south side of LVW to further characterize perchlorate impacts in the area. 
This well may also provide additional data regarding faulting in the area. 
Surface water concentrations are 35 to 50 µg/L.

Phase II Monitoring Wells

NERT3.35S1 57 55.5 4 35 - 55

Determine concentrations about 280 feet east northeast of Phase II Well 
NERT3.40S1 on the south side of LVW to further characterize perchlorate 
impacts in groundwater between Three Kids weir and Rainbow Gardens Weir. 
This well may also provide additional information on faulting in the area. 
Surface water concentrations are 89 to 96 µg/L.

NERT3.40S1 65 55.5 4 35 - 55
Determine concentrations south of the warm anomaly that was identified 180 
feet east northeast of transect T3.5. Surface water concentrations are 90 µg/L 
in this area.

NERT3.58N1 62 60.5 4 40 - 60
Determine concentrations about 200 feet northeast of Phase II Well 
NERT3.60N1 on the north side of LVW. Surface water concentrations are 200 
µg/L.

NERT3.58S1 70 55.5 4 35 - 55

Determine concentrations upgradient and on the south side of Three Kids 
Weir, west-southwest of WMW3.5S (total well depth of 59.8 feet bgs at 1,500 
µg/L) on the south side of LVW to further characterize perchlorate impacts in 
groundwater near the former K67 seep. To also evaluate groundwater/surface 
water interactions in this area. This well may also provide additional data 
regarding faulting in the area. Surface water concentrations are 53 and 980 
µg/L. The concentration in the channel near the former seep is 1600 ug/L.

NERT3.60N1 90 52.5 4 32 - 52

Determine concentrations on the south side of Homestead Weir to obtain 
additional data on perchlorate impacts between wells LVWPS-MW216 (total 
depth 20.6 feet bgs and 1,200 µg/L) and NERT3.80S1 (total well depth 20 feet 
bgs and 1,100 µg/L). Surface water concentrations are 44 µg/L.

NERT3.60S1 90 55.5 4 35 - 55

Determine concentrations upgradient and on the south side of Three Kids 
Weir. south-southwest of WMW3.5S (total well depth of 59.8 feet bgs at 1,500 
µg/L) on the south side of LVW to further characterize perchlorate impacts in 
groundwater. This well may also provide additional data regarding faulting in 
the area. Surface water concentrations are 32 and 36 µg/L. 
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Table 2
Rational for Phase I and Phase II Groundwater Monitoring Wells

NERT RI - Downgradient Study Area
 Henderson, Nevada

Well ID
Borehole 

depth(1)
Well Depth 
in feet bgs

Well 
Diameter in 

inches
Well Screen 
in feet bgs

Rationale Based on Perchlorate Concentrations Detected in Groundwater 

and Surface Water Samples(2)

NERT3.63S1 60 35.5 4 15 - 35
Determine concentrations east-northeast of well WMW3.5N (56 feet bgs at 320 
µg/L) on the north side of LVW adjacent to Three Kids weir. Surface water 
concentrations are 200 µg/L. 

NERT3.98S1 55 35.5 4 15 - 35
Determine concentrations on the north side of Calico Ridge Weir to obtain 
additional data on perchlorate impacts in the area. Surface water 
concentrations are 93  µg/L.

NERT4.64N1 90 45.5 4 25 - 45

Determine concentrations on the north side of Calico Ridge Weir between 
WMW4.9N (total well depth of 53 feet bgs at 680 µg/L) and well NERT4.38.N1 
(total well depth 40.9 bgs and 1,400 µg/L) to obtain additional data on 
perchlorate impacts in the area. Surface water concentrations are 31 µg/L.

NERT4.64S1 56 55.5 4 35 - 55 Determine concentrations on the north side and upgradient of Calico Ridge 
Weir to obtain additional data on perchlorate impacts in the area. 

NERT4.65N1 90 45.5 4 25 - 45
Determine perchlorate concentrations north of LVW and about 450 feet west 
and upgradient of Calico Ridge weir and south of well WMW4.9N (total well 
depth of 53 feet bgs and 680 µg/L).

NERT4.70N1 82 45.5 4 25 - 45

Determine concentrations southeast of Phase II Well NERT3.60S1 on the 
south side of LVW to further characterize perchlorate impacts. This well may 
also provide additional information on faulting in the area. Surface water 
concentrations are 53  and 980 µg/L. The concentration in the channel by the 
former seep is 1600  µg/L.

NERT4.71N1 90 45.5 4 25 - 45

Determine perchlorate concentrations between LVWPS-MW210A (total well 
depth of 55 feet bgs and 4,400 µg/L) and LVWPS-MM219 to further 
characterize this area of perchlorate impact south of Calico Ridge Weir. To 
evaluate surface water/groundwater interactions in this area. Surface water 
concentrations are 1,500 to 3,100  µg/L.

NERT4.71S2 55 55 4 34.5 - 54.5

Determine perchlorate concentrations between LVWPS-205B (total well depth 
of 84 feet and 2,800 µg/L) and LVWPS-MW210A (total well depth of 55 feet 
bgs and 4,400 µg/L) to further characterize this area of perchlorate impact 
south and about 400 feet upstream of Calico Ridge Weir. To evaluate 
groundwater concentrations in this area. 

Notes:
µg/L = micrograms per liter
LVW = Las Vegas Wash
bgs = below ground surface
(1) Borehole depth was to intercept UMCf or other bedrock and was adjusted based on field conditions 
(2) Surface water concentrations are from May 2018 and groundwater concentrations for Phase I wells are from April and May 2016,
     groundwater concentrations for Phase II wells are from July 2018.
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Table 3
Transducer Installation Information
NERT RI - Downgradient Study Area

Henderson, Nevada

Well ID Easting (1) Northing (1) Elevation (1)

(feet amsl, TOC) 
Transducer Serial 

Number
Date Installed Time Installed

Depth to Water 
Pre-Install
(feet, TOC)

Depth to Water 
Post-Install
(feet, TOC)

Groundwater 
Elevation 

(feet amsl)

Measured Depth 
of Well

(feet, TOC)

Total Depth of 

Well (2)

(feet, TOC)

Depth of 
Transducer (feet, 

TOC)

Elevation of 
Transducer
(feet amsl)

Depth of Transducer 
Below Groundwater 

(feet)

AA-30 836125.80 26733691.92 1532.35 0042069913 4/29/2017 9:30 19.64 19.64 1512.71 34.10 34.37 32.15 1500.20 12.51
COH-2B1 832598.59 26733593.69 1546.95 0042069892 4/29/2017 16:18 16.37 16.37 1530.58 66.37 66.64 36.46 1510.49 20.09
LNDMW1 841145.67 26736145.45 1511.19 0042069896 4/30/2017 16:00 36.99 36.99 1474.2 61.62 61.89 56.94 1454.25 19.95
LNDMW2 840864.28 26737125.16 1501.98 0042069894 5/1/2017 12:54 34.46 34.46 1467.52 55.13 55.40 52.85 1449.13 18.39

MW-13 838306.91 26734740.22 1529.84 0042069903 5/1/2017 8:58 35.31 35.31 1494.53 49.55 49.82 47.64 1482.20 12.33
MW-20 840590.41 26735460.67 1512.54 0042069901 4/28/2017 11:20 32.99 33.00 1479.54 67.95 68.22 52.83 1459.71 19.82

NERT3.35S1 (3) 845391.59 26738372.78 1470.44 SN2103389 6/10/2019 12:30 16.81 16.16 1454.28 55.18 55.50 36.50 1433.94 20.34
1470.44 8/12/2019 7:50 15.60 15.60 1454.84 55.18 55.50 36.50 1433.94 20.90

NERT3.40S1 (3) 845198.15 26738206.49 1474.58 SN2103397 6/10/2019 13:00 38.23 38.23 1436.35 55.50 55.50 52.10 1422.48 13.87
1474.58 8/12/2019 8:50 38.12 38.12 1436.46 54.32 55.50 52.10 1422.48 13.98

NERT3.58N1 (3) 844188.45 26738048.58 1476.49 SN2099333 6/10/2019 14:35 39.60 39.6 1436.89 60.44 60.50 49.75 1426.74 10.15
1476.49 7/2/2019 8:05 39.51 39.51 1436.98 60.46 60.50 55.00 1421.49 15.49

NERT3.58S1 844695.30 26737583.50 1474.30 SN0042103374 8/12/2019 8:45 31.85 38.58 1435.72 55.3 55.50 50 1424.30 11.42
NERT3.60N1 (3) 844016.02 26737827.79 1483.08 SN2103394 6/10/2019 14:00 38.10 38.09 1444.99 51.31 52.50 48.62 1434.46 10.53

1483.08 7/2/2019 9:50 38.09 38.58 1444.50 51.37 52.50 45.00 1438.08 6.42
NERT3.60S1 844579.55 26737409.27 1478.23 SN0042103390 8/12/2019 8:45 34.85 34.85 1443.38 55.30 55.50 50.00 1428.23 15.15

NERT3.63S1 (3) 844152.61 26737071.55 1461.78 SN2103383 6/10/2019 13:20 18.71 18.71 1443.07 34.72 35.50 33.62 1428.16 14.91
1461.78 6/27/2019 10:50 18.68 18.68 1443.10 34.83 35.50 30.00 1431.78 11.32

NERT3.80S1 843700.76 26736780.10 1460.54 0042081484 9/7/2018 9:55 10.62 10.62 1449.916 19.40 19.67 17.50 1443.04 6.88
NERT3.98S1 (3) 842522.48 26736678.95 1466.27 SN2103375 6/10/2019 14:05 10.63 10.61 1455.66 34.93 35.50 30.65 1435.62 20.04

1466.27 6/29/2019 13:05 10.66 10.66 1455.61 34.93 35.50 30.00 1436.27 19.34
NERT4.21N1 841309.13 26736954.70 1502.07 0042081156 9/7/2018 8:10 35.54 35.54 1466.53 54.61 54.88 53.00 1449.07 17.46
NERT4.38N1 840337.59 26737140.64 1505.04 0042087052 9/7/2018 7:15 32.85 32.87 1472.17 39.51 39.78 37.50 1467.54 4.63
NERT4.51S1 840138.03 26735857.15 1506.24 0042081153 9/7/2018 10:25 26.31 26.31 1479.93 50.00 50.27 46.00 1460.24 19.69

NERT4.64N1(3) 839271.62 26736269.47 1511.58 SN0042103377 6/10/2019 15:00 23.19 23.18 1488.40 45.17 45.50 43.05 1468.53 19.87
1511.58 7/2/2019 13:50 23.20 23.20 1488.38 45.25 45.50 40.00 1471.58 16.80

NERT4.64S1(3) 839508.39 26735740.74 1513.00 SN2099355 8/12/2019 12:45 27.06 27.06 1485.94 55.20 55.50 50.00 1463.00 22.94
NERT4.65N1 (3) 839107.82 26736244.72 1513.01 SN2103021 6/10/2019 15:30 24.18 24.17 1488.84 45.51 45.50 44.13 1468.88 19.96

1513.01 7/8/2019 12:40 24.19 24.19 1488.82 45.5 45.50 40.00 1473.01 15.81
NERT4.70N1 (3) 838871.67 26736143.64 1514.91 SN2012672 6/10/2019 15:50 25.06 25.05 1489.86 45.03 45.50 42.96 1471.95 17.91

1514.91 7/9/2019 12:00 25.08 25.08 1489.83 45.03 45.50 40.00 1474.91 14.92
NERT4.71N1 838600.29 26736123.87 1518.72 SN2103382 8/13/2019 14:10 27.80 27.80 1490.92 45.30 45.50 45.00 1473.72 17.20
NERT4.71S1 838991.63 26735349.66 1519.29 0042086019 9/7/2018 11:10 28.87 28.86 1490.43 46.73 45.50 44.75 1474.54 15.89

NERT4.71S2(3) 838770.32 26735408.27 1518.22 SN2102696 6/10/2019 13:40 27.31 27.31 1490.91 54.35 55.00 47.46 1470.76 20.15
1518.22 7/1/2019 9:30 27.30 27.30 1490.92 54.40 55.00 50.00 1468.22 22.70

NERT4.93S1 837979.18 26734990.31 1523.33 0042087067 9/7/2018 11:50 27.57 27.57 1495.762 54.05 54.32 47.00 1476.33 19.43
NERT5.11S1 837144.38 26734881.04 1522.88 0042086183 9/7/2018 12:15 20.80 20.80 1502.075 44.75 45.02 40.00 1482.88 19.20
NERT5.49S1 835451.85 26734325.76 1543.37 0042086023 9/6/2018 15:15 26.90 26.90 1516.469 39.75 40.02 37.75 1505.62 10.85
NERT5.91S1 833571.59 26733845.83 1536.76 0042081460 9/6/2018 14:15 12.87 12.85 1523.908 49.70 49.97 33.00 1503.76 20.15

PC-74 829203.19 26734003.83 1565.32 0042067239 4/30/2017 11:15 11.33 11.34 1553.98 48.44 48.71 31.52 1533.80 20.18
PC-77 829031.31 26733568.45 1566.86 0042063359 4/30/2017 12:15 6.73 6.73 1560.13 38.90 39.17 27.00 1539.86 20.27

WMW3.5N 843836.97 26737791.35 1482.54 0042069895 5/1/2017 11:00 35.62 35.62 1446.92 55.90 56.17 53.78 1428.76 18.16
WMW3.5S 844697.76 26737275.90 1483.54 0042065098 5/2/2017 8:49 43.66 43.68 1439.86 59.99 60.26 57.69 1425.85 14.01
WMW4.9N 838408.40 26736756.98 1523.37 0042069885 5/1/2017 12:00 31.79 31.81 1491.56 53.02 53.29 50.88 1472.50 19.07
WMW4.9S 838411.85 26735290.15 1518.84 0042069899 4/30/2017 14:36 26.48 26.45 1492.39 46.81 47.08 44.25 1474.59 17.80
WMW4.9S 

(Barologger) 838411.85 26735290.15 1518.84 0012069737 4/30/2017 14:36 26.48 26.45 1492.39 46.81 47.08 5.17 1513.67 21.28
(above GW)

WMW5.58S 834576.71 26733888.85 1537.34 0042069897 9/6/2018 13:45 17.04 17.01 1520.33 47.83 48.10 37.00 1500.34 19.99
WMW5.58SI 835070.11 26734647.03 1526.08 0042069897 4/29/2017 11:45 9.37 9.38 1516.7 41.08 41.35 29.77 1496.31 20.39
WMW5.5S 835768.11 26733971.74 1528.22 0042069900 4/29/2017 10:30 14.69 14.69 1513.53 38.29 38.56 34.75 1493.47 20.06
WMW5.7N 834471.76 26734425.52 1528.50 0042069904 5/1/2017 14:22 8.31 8.29 1520.21 21.01 21.28 18.83 1509.67 10.54
WMW6.15N 832493.06 26735359.77 1552.55 0042069891 5/1/2017 15:12 22.35 22.35 1530.2 38.79 39.06 36.38 1516.18 14.03
WMW6.55S 830218.73 26734351.02 1559.25 0042069889 4/30/2017 9:13 15.99 16.00 1543.25 40.69 40.96 36.00 1523.25 20.00
WMW6.9N 828913.10 26735560.65 1573.16 0042068798 5/1/2017 15:50 18.18 18.21 1554.95 48.59 48.86 37.94 1535.22 19.73
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Table 3
Transducer Installation Information
NERT RI - Downgradient Study Area

Henderson, Nevada

Well ID Easting (1) Northing (1) Elevation (1)

(feet amsl, TOC) 
Transducer Serial 

Number
Date Installed Time Installed

Depth to Water 
Pre-Install
(feet, TOC)

Depth to Water 
Post-Install
(feet, TOC)

Groundwater 
Elevation 

(feet amsl)

Measured Depth 
of Well

(feet, TOC)

Total Depth of 

Well (2)

(feet, TOC)

Depth of 
Transducer (feet, 

TOC)

Elevation of 
Transducer
(feet amsl)

Depth of Transducer 
Below Groundwater 

(feet)

WMW6.9S 828430.55 26734539.19 1570.60 0042067219 4/30/2017 9:55 11.04 11.04 1559.56 51.36 51.63 31.03 1539.57 19.99
Notes:

amsl = above mean sea level
(3) Transducer initially installed with nylon rope. Second installation readings taken after nylon rope was replaced by Kevlar rope.
TOC = top of casing (measurements were obtained from the reference  mark on the casing or from the north side of the casing if a mark was not present)

(2) Total well depth accounts for an additional 0.27 feet from the tip of the sounder to the end of the probe.

(1) Well coordinates and elevations surveyed by licensed surveyor (Stanley) April 4 through 8, 2016.  Coordinate system: State Plane Coordinate System; Elevations are
       referenced to the North American Datum (NAD) 83 Nevada East Zone (2701) with vertical datum based on NAVD 88 referenced to the City of Henderson Benchmark network.
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Table 4 
Depth to Water Measurements - Transducer Monitoring

NERT RI - Downgradient Study Area
Henderson, Nevada

Well ID Easting (1) Northing (1) Elevation (1)

(feet amsl, TOC) 
Date Gauged Time Gauged

Depth to Water  

(feet, TOC) (2)

Groundwater 
Elevation 

(feet amsl)
AA-30 836125.80 26733691.92 1532.35 4/29/2017 9:30 19.64 1512.71
AA-30 836125.80 26733691.92 1532.35 6/1/2017 10:01 19.68 1512.67
AA-30 836125.80 26733691.92 1532.35 7/11/2017 12:04 19.71 1512.64
AA-30 836125.80 26733691.92 1532.35 8/2/2017 11:08 19.49 1512.86
AA-30 836125.80 26733691.92 1532.35 9/6/2017 11:10 19.50 1512.85
AA-30 836125.80 26733691.92 1532.35 10/3/2017 11:55 19.33 1513.02
AA-30 836125.80 26733691.92 1532.35 11/1/2017 13:08 19.41 1512.94
AA-30 836125.80 26733691.92 1532.35 3/20/2018 13:17 20.58 1511.77
AA-30 836125.80 26733691.92 1532.35 5/9/2018 15:25 21.02 1511.33
AA-30 836125.80 26733691.92 1532.35 7/13/2018 8:32 18.55 1513.80
AA-30 836125.80 26733691.92 1532.35 9/5/2018 13:58 19.19 1513.16
AA-30 836125.80 26733691.92 1532.35 11/9/2018 9:43 19.06 1513.29
AA-30 836125.80 26733691.92 1532.35 1/9/2019 11:42 19.39 1512.96
AA-30 836125.80 26733691.92 1532.35 7/8/2019 9:55 19.08 1513.27
AA-30 836125.80 26733691.92 1532.35 8/13/2019 10:35 19.01 1513.34

COH-2B1 832598.59 26733593.69 1546.95 4/29/2017 16:18 16.37 1530.58
COH-2B1 832598.59 26733593.69 1546.95 6/2/2017 8:32 16.52 1530.43
COH-2B1 832598.59 26733593.69 1546.95 7/11/2017 15:01 16.56 1530.39
COH-2B1 832598.59 26733593.69 1546.95 8/2/2017 11:55 16.57 1530.38
COH-2B1 832598.59 26733593.69 1546.95 9/6/2017 12:16 16.71 1530.24
COH-2B1 832598.59 26733593.69 1546.95 10/3/2017 12:36 16.66 1530.29
COH-2B1 832598.59 26733593.69 1546.95 11/1/2017 13:23 16.72 1530.23
COH-2B1 832598.59 26733593.69 1546.95 3/20/2018 13:53 16.15 1530.80
COH-2B1 832598.59 26733593.69 1546.95 5/9/2018 15:10 16.32 1530.63
COH-2B1 832598.59 26733593.69 1546.95 7/13/2018 6:51 16.21 1530.74
COH-2B1 832598.59 26733593.69 1546.95 9/5/2018 12:36 16.34 1530.61
COH-2B1 832598.59 26733593.69 1546.95 11/7/2018 10:06 16.36 1530.59
COH-2B1 832598.59 26733593.69 1546.95 1/10/2019 13:16 16.59 1530.36
COH-2B1 832598.59 26733593.69 1546.95 7/3/2019 16.73 1530.22
COH-2B1 832598.59 26733593.69 1546.95 8/12/2019 15:00 16.74 1530.21
LNDMW1 841145.67 26736145.45 1511.19 4/30/2017 16:00 36.99 1474.20
LNDMW1 841145.67 26736145.45 1511.19 6/1/2017 9:02 37.00 1474.19
LNDMW1 841145.67 26736145.45 1511.19 7/11/2017 10:46 37.01 1474.18
LNDMW1 841145.67 26736145.45 1511.19 8/2/2017 10:12 36.98 1474.21
LNDMW1 841145.67 26736145.45 1511.19 9/6/2017 9:50 37.00 1474.19
LNDMW1 841145.67 26736145.45 1511.19 10/3/2017 9:49 37.03 1474.16
LNDMW1 841145.67 26736145.45 1511.19 11/1/2017 11:41 37.03 1474.16
LNDMW1 841145.67 26736145.45 1511.19 3/20/2018 11:57 36.89 1474.30
LNDMW1 841145.67 26736145.45 1511.19 5/10/2018 12:26 36.92 1474.27
LNDMW1 841145.67 26736145.45 1511.19 7/11/2018 9:46 36.68 1474.51
LNDMW1 841145.67 26736145.45 1511.19 9/5/2018 14:38 36.94 1474.25
LNDMW1 841145.67 26736145.45 1511.19 11/6/2018 14:39 36.89 1474.30
LNDMW1 841145.67 26736145.45 1511.19 1/9/2019 13:04 36.79 1474.40
LNDMW1 841145.67 26736145.45 1511.19 6/28/2019 36.81 1474.38
LNDMW1 841145.67 26736145.45 1511.19 8/12/2019 10:20 36.73 1474.46
LNDMW2 840864.28 26737125.16 1501.98 5/1/2017 12:54 34.46 1467.52
LNDMW2 840864.28 26737125.16 1501.98 6/1/2017 11:46 34.44 1467.54
LNDMW2 840864.28 26737125.16 1501.98 7/12/2017 9:49 34.39 1467.59
LNDMW2 840864.28 26737125.16 1501.98 8/3/2017 9:16 34.39 1467.59
LNDMW2 840864.28 26737125.16 1501.98 9/7/2017 9:16 34.43 1467.55
LNDMW2 840864.28 26737125.16 1501.98 10/4/2017 9:32 34.49 1467.49
LNDMW2 840864.28 26737125.16 1501.98 11/2/2017 9:36 34.52 1467.46
LNDMW2 840864.28 26737125.16 1501.98 3/21/2018 Well Locked -- --
LNDMW2 840864.28 26737125.16 1501.98 5/9/2018 7:18 34.43 1467.55
LNDMW2 840864.28 26737125.16 1501.98 7/17/2018 10:16 34.22 1467.76
LNDMW2 840864.28 26737125.16 1501.98 9/5/2018 7:50 34.41 1467.57
LNDMW2 840864.28 26737125.16 1501.98 11/6/2018 9:34 34.43 1467.55
LNDMW2 840864.28 26737125.16 1501.98 1/10/2019 8:57 34.41 1467.57
LNDMW2 840864.28 26737125.16 1501.98 7/5/2019 34.31 1467.67
LNDMW2 840864.28 26737125.16 1501.98 8/13/2019 13:05 34.19 1467.79
MW-13 838306.91 26734740.22 1529.84 5/1/2017 8:58 35.31 1494.53
MW-13 838306.91 26734740.22 1529.84 6/1/2017 8:17 35.29 1494.55
MW-13 838306.91 26734740.22 1529.84 7/11/2017 9:31 35.26 1494.58
MW-13 838306.91 26734740.22 1529.84 8/2/2017 8:37 35.17 1494.67
MW-13 838306.91 26734740.22 1529.84 9/6/2017 8:40 35.13 1494.71
MW-13 838306.91 26734740.22 1529.84 10/3/2017 8:40 35.13 1494.71
MW-13 838306.91 26734740.22 1529.84 11/1/2017 10:01 35.16 1494.68
MW-13 838306.91 26734740.22 1529.84 3/21/2018 No Access -- --
MW-13 838306.91 26734740.22 1529.84 5/10/2018 7:40 35.87 1493.97
MW-13 838306.91 26734740.22 1529.84 7/12/2018 8:01 34.92 1494.92
MW-13 838306.91 26734740.22 1529.84 9/6/2018 11:18 35.19 1494.65
MW-13 838306.91 26734740.22 1529.84 11/9/2018 11:50 35.20 1494.64
MW-13 838306.91 26734740.22 1529.84 1/9/2019 13:46 35.24 1494.60
MW-13 838306.91 26734740.22 1529.84 6/28/2019 35.24 1494.60
MW-13 838306.91 26734740.22 1529.84 8/13/2019 11:15 35.10 1494.74
MW-20 840590.41 26735460.67 1512.54 4/28/2017 11:20 33.00 1479.54
MW-20 840590.41 26735460.67 1512.54 6/1/2017 8:39 32.99 1479.55
MW-20 840590.41 26735460.67 1512.54 7/11/2017 10:05 33.05 1479.49
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Table 4 
Depth to Water Measurements - Transducer Monitoring

NERT RI - Downgradient Study Area
Henderson, Nevada

Well ID Easting (1) Northing (1) Elevation (1)

(feet amsl, TOC) 
Date Gauged Time Gauged

Depth to Water  

(feet, TOC) (2)

Groundwater 
Elevation 

(feet amsl)
MW-20 840590.41 26735460.67 1512.54 8/2/2017 9:35 32.95 1479.59
MW-20 840590.41 26735460.67 1512.54 9/6/2017 9:20 32.39 1480.15
MW-20 840590.41 26735460.67 1512.54 10/3/2017 9:16 32.88 1479.66
MW-20 840590.41 26735460.67 1512.54 11/1/2017 9:16 32.94 1479.60
MW-20 840590.41 26735460.67 1512.54 3/21/2018 No Access -- --
MW-20 840590.41 26735460.67 1512.54 5/10/2018 8:05 32.81 1479.73
MW-20 840590.41 26735460.67 1512.54 7/12/2018 14:03 32.70 1479.84
MW-20 840590.41 26735460.67 1512.54 9/6/2018 11:44 32.85 1479.69
MW-20 840590.41 26735460.67 1512.54 11/9/2018 11:36 32.85 1479.69
MW-20 840590.41 26735460.67 1512.54 1/9/2019 13:27 32.68 1479.86
MW-20 840590.41 26735460.67 1512.54 6/28/2019 32.64 1479.90
MW-20 840590.41 26735460.67 1512.54 8/13/2019 10:55 32.66 1479.88

NERT3.35S1 845391.59 26738372.78 1470.44 6/10/2019 12:30 16.16 1454.28
NERT3.35S1 845391.59 26738372.78 1470.44 8/12/2019 7:50 15.60 1454.84
NERT3.40S1 845198.15 26738206.49 1474.58 6/10/2019 13:00 38.23 1436.35
NERT3.40S1 845198.15 26738206.49 1474.58 6/26/2019 38.25 1436.33
NERT3.40S1 845198.15 26738206.49 1474.58 8/12/2019 8:05 38.12 1436.46
NERT3.58N1 844188.45 26738048.58 1476.50 6/10/2019 14:35 39.60 1436.90
NERT3.58N1 844188.45 26738048.58 1476.50 7/2/2019 8:50 39.51 1436.99
NERT3.58N1 844188.45 26738048.58 1476.50 8/13/2019 11:55 39.89 1436.61
NERT3.58S1 844695.30 26737583.50 1474.30 8/12/2019 8:45 38.58 1435.72
NERT3.58S1 844695.30 26737583.50 1474.30 8/15/2019 9:05 34.88 1439.42
NERT3.60N1 844016.02 26737827.79 1483.08 6/10/2019 14:00 38.09 1444.99
NERT3.60N1 844016.02 26737827.79 1483.08 7/2/2019 9:50 38.58 1444.50
NERT3.60N1 844016.02 26737827.79 1483.08 8/13/2019 12:05 38.04 1445.04
NERT3.60S1 844579.55 26737409.27 1478.23 8/15/2019 9:00 38.58 1439.65
NERT3.63S1 844152.61 26737071.55 1461.78 6/10/2019 13:20 18.71 1443.07
NERT3.63S1 844152.61 26737071.55 1461.78 6/27/2019 10:50 18.68 1443.10
NERT3.63S1 844152.61 26737071.55 1461.78 8/12/2019 9:35 18.59 1443.19
NERT3.80S1 843700.76 26736780.10 1460.54 9/7/2018 9:55 10.62 1449.92
NERT3.80S1 843700.76 26736780.10 1460.54 11/6/2018 14:21 10.61 1449.93
NERT3.80S1 843700.76 26736780.10 1460.54 1/9/2019 14:50 10.31 1450.23
NERT3.80S1 843700.76 26736780.10 1460.54 6/27/2019 10.48 1450.06
NERT3.80S1 843700.76 26736780.10 1460.54 8/12/2019 9:50 10.41 1450.13
NERT3.98S1 842522.48 26736678.95 1466.27 6/10/2019 14:05 10.61 1455.66
NERT3.98S1 842522.48 26736678.95 1466.27 6/27/2019 10.67 1455.60
NERT3.98S1 842522.48 26736678.95 1466.27 6/29/2019 13:05 10.66 1455.61
NERT3.98S1 842522.48 26736678.95 1466.27 8/12/2019 10:00 10.58 1455.69
NERT4.21N1 841309.13 26736954.70 1502.07 9/7/2018 8:10 35.54 1466.53
NERT4.21N1 841309.13 26736954.70 1502.07 11/6/2018 9:08 35.54 1466.53
NERT4.21N1 841309.13 26736954.70 1502.07 1/9/2019 8:16 35.53 1466.54
NERT4.21N1 841309.13 26736954.70 1502.07 7/2/2019 35.38 1466.69
NERT4.21N1 841309.13 26736954.70 1502.07 8/13/2019 12:25 35.30 1466.77
NERT4.38N1 840337.59 26737140.64 1505.04 9/7/2018 7:15 32.85 1472.19
NERT4.38N1 840337.59 26737140.64 1505.04 11/7/2018 7:09 32.82 1472.22
NERT4.38N1 840337.59 26737140.64 1505.04 1/9/2019 8:41 32.72 1472.32
NERT4.38N1 840337.59 26737140.64 1505.04 7/2/2019 32.61 1472.43
NERT4.38N1 840337.59 26737140.64 1505.04 8/13/2019 12:45 32.55 1472.49
NERT4.51S1 840138.03 26735857.15 1506.24 9/7/2018 10:25 26.31 1479.93
NERT4.51S1 840138.03 26735857.15 1506.24 11/9/2018 10:57 26.30 1479.94
NERT4.51S1 840138.03 26735857.15 1506.24 1/9/2019 12:50 26.18 1480.06
NERT4.51S1 840138.03 26735857.15 1506.24 6/27/2019 26.17 1480.07
NERT4.51S1 840138.03 26735857.15 1506.24 8/12/2019 12:25 26.12 1480.12
NERT4.64N1 839271.62 26736269.47 1511.58 6/10/2019 15:00 23.18 1488.40
NERT4.64N1 839271.62 26736269.47 1511.58 7/2/2019 13:50 23.20 1488.38
NERT4.64N1 839271.62 26736269.47 1511.58 8/13/2019 13:25 23.09 1488.49
NERT4.64S1 839508.39 26735740.74 1513.00 8/12/2019 12:45 27.06 1485.94
NERT4.64S1 839508.39 26735740.74 1513.00 8/15/2019 8:45 27.08 1485.92
NERT4.65N1 839107.82 26736244.72 1513.01 6/10/2019 15:30 24.17 1488.84
NERT4.65N1 839107.82 26736244.72 1513.01 7/8/2019 12:40 24.19 1488.82
NERT4.65N1 839107.82 26736244.72 1513.01 8/13/2019 13:35 24.11 1488.90
NERT4.70N1 838871.67 26736143.64 1514.91 8/13/2019 13:45 24.94 1489.97
NERT4.71N1 838600.29 26736123.87 1518.72 8/13/2019 13:55 27.80 1490.92
NERT4.71S1 838991.63 26735349.66 1519.29 9/7/2018 11:10 28.86 1490.43
NERT4.71S1 838991.63 26735349.66 1519.29 11/9/2018 10:45 28.86 1490.43
NERT4.71S1 838991.63 26735349.66 1519.29 1/9/2019 12:37 28.81 1490.48
NERT4.71S1 838991.63 26735349.66 1519.29 7/1/2019 28.83 1490.46
NERT4.71S1 838991.63 26735349.66 1519.29 8/12/2019 13:00 28.72 1490.57
NERT4.71S2 838770.32 26735408.27 1518.22 8/12/2019 13:10 27.20 1491.02
NERT4.93S1 837979.18 26734990.31 1523.33 9/7/2018 11:50 27.57 1495.76
NERT4.93S1 837979.18 26734990.31 1523.33 11/9/2018 10:21 28.59 1494.74
NERT4.93S1 837979.18 26734990.31 1523.33 1/9/2019 12:25 27.66 1495.67
NERT4.93S1 837979.18 26734990.31 1523.33 7/1/2019 27.60 1495.73
NERT4.93S1 837979.18 26734990.31 1523.33 8/12/2019 13:25 27.46 1495.87
NERT5.11S1 837144.38 26734881.04 1522.88 9/7/2018 12:15 20.80 1502.08
NERT5.11S1 837144.38 26734881.04 1522.88 11/9/2018 10:06 20.92 1501.96
NERT5.11S1 837144.38 26734881.04 1522.88 1/9/2019 12:10 21.04 1501.84
NERT5.11S1 837144.38 26734881.04 1522.88 7/1/2019 20.81 1502.07
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Table 4 
Depth to Water Measurements - Transducer Monitoring

NERT RI - Downgradient Study Area
Henderson, Nevada

Well ID Easting (1) Northing (1) Elevation (1)

(feet amsl, TOC) 
Date Gauged Time Gauged

Depth to Water  

(feet, TOC) (2)

Groundwater 
Elevation 

(feet amsl)
NERT5.11S1 837144.38 26734881.04 1522.88 8/12/2019 13:50 20.73 1502.15
NERT5.49S1 835451.85 26734325.76 1543.37 9/6/2018 15:15 26.90 1516.47
NERT5.49S1 835451.85 26734325.76 1543.37 11/9/2018 9:31 27.19 1516.18
NERT5.49S1 835451.85 26734325.76 1543.37 1/9/2019 11:16 27.44 1515.93
NERT5.49S1 835451.85 26734325.76 1543.37 7/8/2019 26.71 1516.66
NERT5.49S1 835451.85 26734325.76 1543.37 8/12/2019 14:05 26.77 1516.60
NERT5.91S1 833571.59 26733845.83 1536.76 9/6/2018 14:15 12.85 1523.91
NERT5.91S1 833571.59 26733845.83 1536.76 11/7/2018 10:22 13.02 1523.74
NERT5.91S1 833571.59 26733845.83 1536.76 1/9/2019 11:01 13.98 1522.78
NERT5.91S1 833571.59 26733845.83 1536.76 7/1/2019 13.32 1523.44
NERT5.91S1 833571.59 26733845.83 1536.76 8/12/2019 14:45 13.29 1523.47

PC-74 829203.19 26734003.83 1565.32 4/30/2017 11:15 11.34 1553.98
PC-74 829203.19 26734003.83 1565.32 6/2/2017 10:26 11.57 1553.75
PC-74 829203.19 26734003.83 1565.32 7/11/2017 16:16 11.81 1553.51
PC-74 829203.19 26734003.83 1565.32 8/2/2017 13:46 11.49 1553.83
PC-74 829203.19 26734003.83 1565.32 9/6/2017 13:47 11.54 1553.78
PC-74 829203.19 26734003.83 1565.32 10/3/2017 13:49 11.35 1553.97
PC-74 829203.19 26734003.83 1565.32 11/1/2017 14:06 11.30 1554.02
PC-74 829203.19 26734003.83 1565.32 3/20/2018 14:50 10.77 1554.55
PC-74 829203.19 26734003.83 1565.32 5/9/2018 14:32 11.35 1553.97
PC-74 829203.19 26734003.83 1565.32 7/18/2018 13:07 11.61 1553.71
PC-74 829203.19 26734003.83 1565.32 9/5/2018 13:13 11.20 1554.12
PC-74 829203.19 26734003.83 1565.32 11/7/2018 8:34 10.95 1554.37
PC-74 829203.19 26734003.83 1565.32 1/9/2019 10:17 10.92 1554.40
PC-74 829203.19 26734003.83 1565.32 8/13/2019 9:45 11.37 1553.95
PC-77 829031.31 26733568.45 1566.86 4/30/2017 12:15 6.73 1560.13
PC-77 829031.31 26733568.45 1566.86 6/2/2017 9:01 7.10 1559.76
PC-77 829031.31 26733568.45 1566.86 7/12/2017 7:02 7.66 1559.20
PC-77 829031.31 26733568.45 1566.86 8/2/2017 14:20 7.10 1559.76
PC-77 829031.31 26733568.45 1566.86 9/6/2017 15:06 7.10 1559.76
PC-77 829031.31 26733568.45 1566.86 10/3/2017 14:57 6.84 1560.02
PC-77 829031.31 26733568.45 1566.86 11/1/2017 14:35 6.78 1560.08
PC-77 829031.31 26733568.45 1566.86 3/20/2018 15:28 5.58 1561.28
PC-77 829031.31 26733568.45 1566.86 5/9/2018 14:02 6.54 1560.32
PC-77 829031.31 26733568.45 1566.86 7/18/2018 12:38 6.93 1559.93
PC-77 829031.31 26733568.45 1566.86 9/5/2018 13:40 6.39 1560.47
PC-77 829031.31 26733568.45 1566.86 11/7/2018 8:51 5.96 1560.90
PC-77 829031.31 26733568.45 1566.86 1/9/2019 10:01 5.95 1560.91
PC-77 829031.31 26733568.45 1566.86 5/6/2019 7:42 6.39 1560.47
PC-77 829031.31 26733568.45 1566.86 5/7/2019 10:00 6.82 1560.04
PC-77 829031.31 26733568.45 1566.86 8/13/2019 9:25 6.64 1560.22

WMW3.5N 843836.97 26737791.35 1482.54 5/1/2017 11:00 35.62 1446.92
WMW3.5N 843836.97 26737791.35 1482.54 6/2/2017 12:08 35.65 1446.89
WMW3.5N 843836.97 26737791.35 1482.54 7/12/2017 9:10 35.65 1446.89
WMW3.5N 843836.97 26737791.35 1482.54 8/3/2017 8:31 35.61 1446.93
WMW3.5N 843836.97 26737791.35 1482.54 9/7/2017 8:10 35.49 1447.05
WMW3.5N 843836.97 26737791.35 1482.54 10/4/2017 Well Locked -- --
WMW3.5N 843836.97 26737791.35 1482.54 11/2/2017 8:56 35.38 1447.16
WMW3.5N 843836.97 26737791.35 1482.54 3/21/2018 Well Locked -- --
WMW3.5N 843836.97 26737791.35 1482.54 5/9/2018 Well Locked -- --
WMW3.5N 843836.97 26737791.35 1482.54 7/17/2018 7:38 35.17 1447.37
WMW3.5N 843836.97 26737791.35 1482.54 9/5/2018 7:31 35.32 1447.22
WMW3.5N 843836.97 26737791.35 1482.54 11/5/2018 8:44 35.24 1447.30
WMW3.5N 843836.97 26737791.35 1482.54 1/10/2019 8:33 35.15 1447.39
WMW3.5N 843836.97 26737791.35 1482.54 2/26/2019 34.97 1447.57
WMW3.5N 843836.97 26737791.35 1482.54 5/29/2019 35.21 1447.33
WMW3.5N 843836.97 26737791.35 1482.54 7/5/2019 35.31 1447.23
WMW3.5N 843836.97 26737791.35 1482.54 8/13/2019 12:15 35.17 1447.37
WMW3.5S 844697.76 26737275.90 1483.54 5/2/2017 8:49 43.68 1439.86
WMW3.5S 844697.76 26737275.90 1483.54 6/1/2017 7:52 43.62 1439.92
WMW3.5S 844697.76 26737275.90 1483.54 7/11/2017 8:46 43.62 1439.92
WMW3.5S 844697.76 26737275.90 1483.54 8/2/2017 9:09 43.64 1439.90
WMW3.5S 844697.76 26737275.90 1483.54 9/6/2017 8:05 43.58 1439.96
WMW3.5S 844697.76 26737275.90 1483.54 10/3/2017 8:03 43.69 1439.85
WMW3.5S 844697.76 26737275.90 1483.54 11/1/2017 8:37 43.69 1439.85
WMW3.5S 844697.76 26737275.90 1483.54 3/20/2018 10:38 43.57 1439.97
WMW3.5S 844697.76 26737275.90 1483.54 5/10/2018 8:43 43.55 1439.99
WMW3.5S 844697.76 26737275.90 1483.54 7/16/2018 7:20 43.31 1440.23
WMW3.5S 844697.76 26737275.90 1483.54 9/6/2018 10:49 43.62 1439.92
WMW3.5S 844697.76 26737275.90 1483.54 11/6/2018 13:05 43.64 1439.90
WMW3.5S 844697.76 26737275.90 1483.54 1/9/2019 14:03 43.49 1440.05
WMW3.5S 844697.76 26737275.90 1483.54 6/28/2019 43.58 1439.96
WMW3.5S 844697.76 26737275.90 1483.54 8/13/2019 11:35 43.55 1439.99
WMW4.9N 838408.40 26736756.98 1523.37 5/1/2017 12:00 31.81 1491.56
WMW4.9N 838408.40 26736756.98 1523.37 6/1/2017 12:10 31.79 1491.58
WMW4.9N 838408.40 26736756.98 1523.37 7/12/2017 10:18 31.74 1491.63
WMW4.9N 838408.40 26736756.98 1523.37 8/3/2017 9:47 31.71 1491.66
WMW4.9N 838408.40 26736756.98 1523.37 9/7/2017 10:40 31.71 1491.66
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Table 4 
Depth to Water Measurements - Transducer Monitoring

NERT RI - Downgradient Study Area
Henderson, Nevada

Well ID Easting (1) Northing (1) Elevation (1)

(feet amsl, TOC) 
Date Gauged Time Gauged

Depth to Water  

(feet, TOC) (2)

Groundwater 
Elevation 

(feet amsl)
WMW4.9N 838408.40 26736756.98 1523.37 10/4/2017 10:16 31.74 1491.63
WMW4.9N 838408.40 26736756.98 1523.37 11/2/2017 9:55 31.75 1491.62
WMW4.9N 838408.40 26736756.98 1523.37 3/21/2018 9:28 31.96 1491.41
WMW4.9N 838408.40 26736756.98 1523.37 5/9/2018 7:46 32.10 1491.27
WMW4.9N 838408.40 26736756.98 1523.37 7/17/2018 11:37 31.58 1491.79
WMW4.9N 838408.40 26736756.98 1523.37 9/5/2018 8:26 31.76 1491.61
WMW4.9N 838408.40 26736756.98 1523.37 11/6/2018 10:13 31.75 1491.62
WMW4.9N 838408.40 26736756.98 1523.37 1/10/2019 9:18 31.76 1491.61
WMW4.9N 838408.40 26736756.98 1523.37 2/26/2019 31.62 1491.75
WMW4.9N 838408.40 26736756.98 1523.37 5/29/2019 31.68 1491.69
WMW4.9N 838408.40 26736756.98 1523.37 7/5/2019 31.80 1491.57
WMW4.9N 838408.40 26736756.98 1523.37 8/13/2019 14:15 31.71 1491.66
WMW4.9S 838411.85 26735290.15 1518.84 4/30/2017 14:36 26.45 1492.39
WMW4.9S 838411.85 26735290.15 1518.84 6/2/2017 8:01 26.42 1492.42
WMW4.9S 838411.85 26735290.15 1518.84 7/11/2017 11:16 26.41 1492.43
WMW4.9S 838411.85 26735290.15 1518.84 8/3/2017 12:12 26.36 1492.48
WMW4.9S 838411.85 26735290.15 1518.84 9/6/2017 10:16 26.35 1492.49
WMW4.9S 838411.85 26735290.15 1518.84 10/3/2017 10:23 26.36 1492.48
WMW4.9S 838411.85 26735290.15 1518.84 11/1/2017 12:01 26.39 1492.45
WMW4.9S 838411.85 26735290.15 1518.84 3/20/2018 12:25 26.61 1492.23
WMW4.9S 838411.85 26735290.15 1518.84 5/10/2018 12:46 26.77 1492.07
WMW4.9S 838411.85 26735290.15 1518.84 7/13/2018 12:31 26.20 1492.64
WMW4.9S 838411.85 26735290.15 1518.84 9/6/2018 12:10 26.40 1492.44
WMW4.9S 838411.85 26735290.15 1518.84 11/9/2018 10:33 26.42 1492.42
WMW4.9S 838411.85 26735290.15 1518.84 1/10/2019 14:33 26.38 1492.46
WMW4.9S 838411.85 26735290.15 1518.84 7/9/2019 26.45 1492.39
WMW4.9S 838411.85 26735290.15 1518.84 8/15/2019 9:25 26.34 1492.50

WMW5.58S 834576.71 26733888.85 1537.34 5/9/2018 15:20 18.04 1519.30
WMW5.58S 834576.71 26733888.85 1537.34 7/13/2018 10:50 16.60 1520.74
WMW5.58S 834576.71 26733888.85 1537.34 9/6/2018 13:40 17.04 1520.30
WMW5.58S 834576.71 26733888.85 1537.34 11/9/2018 9:19 17.10 1520.24
WMW5.58S 834576.71 26733888.85 1537.34 1/10/2019 12:53 17.15 1520.19
WMW5.58S 834576.71 26733888.85 1537.34 7/3/2019 16.87 1520.47
WMW5.58S 834576.71 26733888.85 1537.34 8/13/2019 10:10 16.85 1520.49
WMW5.58SI 835070.11 26734647.03 1526.08 4/29/2017 11:45 9.38 1516.70
WMW5.58SI 835070.11 26734647.03 1526.08 6/2/2017 8:16 9.31 1516.77
WMW5.58SI 835070.11 26734647.03 1526.08 7/11/2017 14:16 9.34 1516.74
WMW5.58SI 835070.11 26734647.03 1526.08 8/2/2017 10:46 9.45 1516.63
WMW5.58SI 835070.11 26734647.03 1526.08 9/6/2017 11:40 9.63 1516.45
WMW5.58SI 835070.11 26734647.03 1526.08 10/3/2017 10:54 9.74 1516.34
WMW5.58SI 835070.11 26734647.03 1526.08 11/1/2017 12:46 9.84 1516.24
WMW5.58SI 834576.71 26733888.85 1537.34 1/25/2018 Well WMW5.58SI destroyed, replaced by WMW5.58S
WMW5.5S 835768.11 26733971.74 1528.22 4/29/2017 10:30 14.69 1513.53
WMW5.5S 835768.11 26733971.74 1528.22 6/1/2017 9:46 14.71 1513.51
WMW5.5S 835768.11 26733971.74 1528.22 7/11/2017 12:55 14.71 1513.51
WMW5.5S 835768.11 26733971.74 1528.22 8/2/2017 11:31 14.64 1513.58
WMW5.5S 835768.11 26733971.74 1528.22 9/6/2017 10:35 14.71 1513.51
WMW5.5S 835768.11 26733971.74 1528.22 10/3/2017 11:22 14.67 1513.55
WMW5.5S 835768.11 26733971.74 1528.22 11/1/2017 12:31 14.78 1513.44

WMW5.5S 835768.11 26733971.74 1528.22 3/20/2018 13:01 15.91 1512.31

WMW5.5S 835768.11 26733971.74 1528.22 5/9/2018 15:38 16.56 1511.66

WMW5.5S 835768.11 26733971.74 1528.22 7/13/2018 9:46 13.55 1514.67

WMW5.5S 835768.11 26733971.74 1528.22 9/5/2018 14:07 14.16 1514.06
WMW5.5S 835768.11 26733971.74 1528.22 11/9/2018 9:55 14.20 1514.02
WMW5.5S 835768.11 26733971.74 1528.22 1/9/2019 11:31 14.45 1513.77
WMW5.5S 835768.11 26733971.74 1528.22 2/25/2019 13.86 1514.36
WMW5.5S 835768.11 26733971.74 1528.22 6/28/2019 13.89 1514.33
WMW5.5S 835768.11 26733971.74 1528.22 8/12/2019 14:20 13.96 1514.26
WMW5.7N 834471.76 26734425.52 1528.50 5/1/2017 14:22 8.29 1520.21
WMW5.7N 834471.76 26734425.52 1528.50 6/2/2017 11:46 8.36 1520.14
WMW5.7N 834471.76 26734425.52 1528.50 7/12/2017 11:16 8.22 1520.28
WMW5.7N 834471.76 26734425.52 1528.50 8/3/2017 10:16 8.32 1520.18
WMW5.7N 834471.76 26734425.52 1528.50 9/7/2017 11:21 8.46 1520.04
WMW5.7N 834471.76 26734425.52 1528.50 10/4/2017 Well Locked -- --
WMW5.7N 834471.76 26734425.52 1528.50 11/2/2017 10:22 8.61 1519.89
WMW5.7N 834471.76 26734425.52 1528.50 3/21/2018 10:05 9.07 1519.43
WMW5.7N 834471.76 26734425.52 1528.50 5/9/2018 8:05 9.51 1518.99
WMW5.7N 834471.76 26734425.52 1528.50 7/17/2018 13:10 8.36 1520.14
WMW5.7N 834471.76 26734425.52 1528.50 9/5/2018(3) 8:50 5.58 1522.92
WMW5.7N 834471.76 26734425.52 1528.50 11/6/2018 10:56 8.69 1519.81
WMW5.7N 834471.76 26734425.52 1528.50 1/10/2019 9:39 8.74 1519.76
WMW5.7N 834471.76 26734425.52 1528.50 2/26/2019 8.25 1520.25
WMW5.7N 834471.76 26734425.52 1528.50 5/29/2019 8.23 1520.27
WMW5.7N 834471.76 26734425.52 1528.50 7/9/2019 8.42 1520.08
WMW5.7N 834471.76 26734425.52 1528.50 8/13/2019 14:45 8.41 1520.09
WMW6.15N 832493.06 26735359.77 1552.55 5/1/2017 15:12 22.35 1530.20
WMW6.15N 832493.06 26735359.77 1552.55 6/1/2017 12:40 22.54 1530.01
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Table 4 
Depth to Water Measurements - Transducer Monitoring

NERT RI - Downgradient Study Area
Henderson, Nevada

Well ID Easting (1) Northing (1) Elevation (1)

(feet amsl, TOC) 
Date Gauged Time Gauged

Depth to Water  

(feet, TOC) (2)

Groundwater 
Elevation 

(feet amsl)
WMW6.15N 832493.06 26735359.77 1552.55 7/12/2017 11:55 22.52 1530.03
WMW6.15N 832493.06 26735359.77 1552.55 8/3/2017 10:46 22.37 1530.18
WMW6.15N 832493.06 26735359.77 1552.55 9/7/2017 12:01 22.61 1529.94
WMW6.15N 832493.06 26735359.77 1552.55 10/4/2017 Well Locked -- --
WMW6.15N 832493.06 26735359.77 1552.55 11/2/2017 10:46 22.72 1529.83
WMW6.15N 832493.06 26735359.77 1552.55 3/21/2018 10:40 22.77 1529.78
WMW6.15N 832493.06 26735359.77 1552.55 5/9/2018 8:22 23.08 1529.47
WMW6.15N 832493.06 26735359.77 1552.55 7/18/2018 7:32 22.62 1529.93
WMW6.15N 832493.06 26735359.77 1552.55 9/5/2018 9:07 22.39 1530.16
WMW6.15N 832493.06 26735359.77 1552.55 11/6/2018 11:24 22.53 1530.02
WMW6.15N 832493.06 26735359.77 1552.55 1/10/2019 9:58 22.95 1529.60
WMW6.15N 832493.06 26735359.77 1552.55 8/13/2019 15:35 22.85 1529.70
WMW6.15S 832119.74 26734098.93 1545.08 3/20/2018 14:22 7.90 1537.18
WMW6.15S 832119.74 26734098.93 1545.08 5/9/2018 15:05 8.99 1536.09
WMW6.15S 832119.74 26734098.93 1545.08 7/18/2018 14:05 9.03 1536.05
WMW6.15S 832119.74 26734098.93 1545.08 9/5/2018 12:50 9.19 1535.89
WMW6.15S 832119.74 26734098.93 1545.08 11/7/2018 9:25 10.11 1534.97
WMW6.15S 832119.74 26734098.93 1545.08 1/9/2019 10:39 9.63 1535.45
WMW6.55S 830218.73 26734351.02 1559.25 4/30/2017 9:13 16.00 1543.25
WMW6.55S 830218.73 26734351.02 1559.25 6/2/2017 10:38 16.09 1543.16
WMW6.55S 830218.73 26734351.02 1559.25 7/11/2017 15:46 16.08 1543.17
WMW6.55S 830218.73 26734351.02 1559.25 8/2/2017 13:28 16.00 1543.25
WMW6.55S 830218.73 26734351.02 1559.25 9/6/2017 13:05 16.09 1543.16
WMW6.55S 830218.73 26734351.02 1559.25 10/3/2017 14:25 15.94 1543.31
WMW6.55S 830218.73 26734351.02 1559.25 11/1/2017 14:24 15.91 1543.34
WMW6.55S 830218.73 26734351.02 1559.25 3/20/2018 14:38 16.65 1542.60
WMW6.55S 830218.73 26734351.02 1559.25 5/9/2018 14:47 16.78 1542.47
WMW6.55S 830218.73 26734351.02 1559.25 7/18/2018 13:31 16.96 1542.29
WMW6.55S 830218.73 26734351.02 1559.25 9/5/2018 13:01 6.10 1553.15
WMW6.55S 830218.73 26734351.02 1559.25 11/7/2018 9:13 16.21 1543.04
WMW6.55S 830218.73 26734351.02 1559.25 1/10/2019 13:27 16.12 1543.13
WMW6.55S 830218.73 26734351.02 1559.25 2/25/2019 16.28 1542.97
WMW6.55S 830218.73 26734351.02 1559.25 5/28/2019 16.34 1542.91
WMW6.55S 830218.73 26734351.02 1559.25 8/13/2019 8:35 16.45 1542.80
WMW6.9N 828913.10 26735560.65 1573.16 5/1/2017 15:50 18.21 1554.95
WMW6.9N 828913.10 26735560.65 1573.16 6/2/2017 11:31 18.26 1554.90
WMW6.9N 828913.10 26735560.65 1573.16 7/12/2017 12:32 18.13 1555.03
WMW6.9N 828913.10 26735560.65 1573.16 8/3/2017 11:03 18.20 1554.96
WMW6.9N 828913.10 26735560.65 1573.16 9/7/2017 12:36 18.22 1554.94
WMW6.9N 828913.10 26735560.65 1573.16 10/4/2017 11:01 18.20 1554.96
WMW6.9N 828913.10 26735560.65 1573.16 11/2/2017 11:02 18.23 1554.93
WMW6.9N 828913.10 26735560.65 1573.16 3/21/2018 11:10 18.05 1555.11
WMW6.9N 828913.10 26735560.65 1573.16 5/9/2018 8:47 18.15 1555.01
WMW6.9N 828913.10 26735560.65 1573.16 7/18/2018 7:46 18.21 1554.95
WMW6.9N 828913.10 26735560.65 1573.16 9/5/2018 9:21 18.23 1554.93
WMW6.9N 828913.10 26735560.65 1573.16 11/6/2018 11:41 18.16 1555.00
WMW6.9N 828913.10 26735560.65 1573.16 1/10/2019 10:16 18.05 1555.11
WMW6.9N 828913.10 26735560.65 1573.16 2/26/2019 18.03 1555.13
WMW6.9N 828913.10 26735560.65 1573.16 5/29/2019 18.23 1554.93
WMW6.9N 828913.10 26735560.65 1573.16 8/13/2019 15:20 18.26 1554.90
WMW6.9S 828430.55 26734539.19 1570.60 4/30/2017 9:55 11.04 1559.56
WMW6.9S 828430.55 26734539.19 1570.60 6/1/2017 15:55 11.21 1559.39
WMW6.9S 828430.55 26734539.19 1570.60 7/12/2017 7:35 11.46 1559.14
WMW6.9S 828430.55 26734539.19 1570.60 8/2/2017 14:02 11.02 1559.58
WMW6.9S 828430.55 26734539.19 1570.60 9/6/2017 14:20 10.96 1559.64
WMW6.9S 828430.55 26734539.19 1570.60 10/3/2017 13:09 10.85 1559.75
WMW6.9S 828430.55 26734539.19 1570.60 11/1/2017 13:50 10.88 1559.72
WMW6.9S 828430.55 26734539.19 1570.60 3/20/2018 15:11 10.38 1560.22
WMW6.9S 828430.55 26734539.19 1570.60 5/9/2018 14:17 10.79 1559.81
WMW6.9S 828430.55 26734539.19 1570.60 7/18/2018 12:52 10.83 1559.77
WMW6.9S 828430.55 26734539.19 1570.60 9/5/2018 13:26 10.58 1560.02
WMW6.9S 828430.55 26734539.19 1570.60 11/7/2018 8:17 10.57 1560.03
WMW6.9S 828430.55 26734539.19 1570.60 1/10/2019 13:46 10.42 1560.18
WMW6.9S 828430.55 26734539.19 1570.60 8/13/2019 9:05 10.81 1559.79

Notes:

amsl = above mean sea level
TOC = top of casing
-- = Data not collected due to locked well or other access issue.

(3) A 2.8-foot elevation increase was measured on September 5, 2018. This change in elevation was not recorded by the transducer; therefore, the manual groundwater data 
may be erroneous.

(1) Well coordinates and elevations surveyed by licensed surveyor (Stanley).  Coordinate system: State Plane Coordinate System; Elevations are referenced to the North 
American Datum (NAD) 83 Nevada East Zone (2701) with vertical datum based on NAVD 88 referenced to the City of Henderson Benchmark network.

(2) McGinley & Associates, Inc., conducted a groundwater sampling event from May 22 through 25, 2017, during which wells MW-13 and MW-20 were sampled. Hence, 
transducer data from this period may not accurately reflect static groundwater conditions.
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Table 5
Surface Water Transducer Installation Information

NERT RI ‐ Downgradient Study Area 
Henderson, Nevada

Gage ID
Mark 

Surveyed Elevation
Time on 

5/10/2018
Gage Height 
on 5/10/2018

Surface 
Water 

Elevation on 
5/10/2018

Compensated 
Transducer 
Reading on 
5/10/2018

Estimated 
Transducer 
Elevation

-- (ft) (ft) -- (ft) (ft msl) (ft) (ft msl)
S 3.80 2 1454.54 9:20 1.20 1453.7 1.14 1452.6
S 3.75 2 1437.88 9:45 1.08 1437.0 1.04 1435.9
S 3.50 2 1437.71 10:05 0.78 1436.5 0.94 1435.5
S 4.60 2 1473.79 10:45 0.95 1472.7 0.87 1471.9
S 4.65 5 1486.43 11:00 4.22 1485.7 1.44 1484.2
S 4.75 5 1486.53 11:25 4.10 1485.6 0.69 1484.9
S 5.30 2 1511.00 11:50 1.40 1510.4 1.78 1508.6

Notes:
ft = feet
msl = mean sea level



Table 6
Summary of Groundwater Hydrograph and Temperature Graph Observations

April 2017 to January 2019
NERT RI - Downgradient Study Area

Henderson Nevada

Well ID Groundwater Levels
Appearance of 
Groundwater 
Hydrograph

Decrease in 
Water 

Elevations 
January to 
June 2018 

Statistical Trend 
in Groundwater 
Elevations (Nov. 
2017-Aug. 2019)

Storm Peaks 
Visible

Temperature

Approx. 
Temperature 

Range
(in degrees 
Fahrenheit)

AA-30

Storm surge detected with notable 
peaks; small daily fluctuations, 
groundwater fluctuates 3.4 feet over 
monitoring period.

Irregular Yes Increasing Trend Yes - Large
General decrease of 
1.1 degrees Fahrenheit 
since April 2017

73.0 - 74.1

COH-2B1

Storm surge detected with very 
notable peaks; small daily 
fluctuations; groundwater fluctuates 
1.6 feet over monitoring period.

Irregular Yes Decreasing Trend Yes - Large

Small seasonal 
variation
Increase - August 
through December 
Decrease - January 
through July

71.4 - 74.0

LNDMW1

Storm surge detected with very 
notable peaks; small daily 
fluctuations; groundwater has a 0.5-
foot increase over monitoring period.

Increase No Increasing Trend Yes - Large Slow gradual decrease 
since April 2017 74 - 74.5

LNDMW2

Storm surge detected with notable 
peaks; small daily fluctuations; 
groundwater relatively stable over 
monitoring period but increases at 
end.

Increase No Increasing Trend Yes - Medium

Seasonal variation
Increase - May through 
September 
Decrease - April 
through September

71.9-74.7

MW-13

Storm surge detected with notable 
peaks; small daily fluctuations; 
groundwater relatively stable over 
monitoring period except for a 
decrease in elevation January to 
June 2018 followed by a recovery.

Large fluctuations over 
longer time periods Yes Decreasing Trend Yes - Large

Seasonal variation
Increase - October 
through March
Decrease - April 
through September

72.2 - 73.6

MW-20

Storm surge detected with notable 
peaks; small daily fluctuations; 
groundwater elevation increases 
0.35 foot over monitoring period.

Increase Yes Increasing Trend Yes - Medium Relatively steady over 
monitoring period 74.5 - 74.8

NERT3.35S1 Small daily fluctuations with one 
major jump in early July 2019. 

Stable, with one significant 
jump NA

Increasing Trend 
(June 2019 - 
August 2019)

Yes Relatively steady over 
monitoring period 78.5

NERT3.40S1 Small daily fluctuations but stable 
over monitoring period. Stable NA

Increasing Trend 
(June 2019 - 
August 2019)

No Relatively steady over 
monitoring period 77.2

NERT3.58N1 Moderate daily fluctuations but 
stable over monitoring period. Stable NA

Decreasing Trend 
(June 2019 - 

August 2019)*
No

Relatively steady over 
monitoring period 
except for one jump

75.0-75.4

NERT3.60N1 Moderate daily fluctuations but 
stable over monitoring period. Stable NA

Decreasing Trend 
(June 2019 - 
August 2019)

No Relatively steady over 
monitoring period 73.8-74.0

NERT3.63S1 Moderate daily fluctuations but 
stable over monitoring period. Stable NA

Increasing Trend 
(June 2019 - 
August 2019)

No Relatively steady over 
monitoring period 72.5-72.8

NERT3.80S1

Storm surge detected with notable 
peaks; small daily fluctuations; 
groundwater relatively stable over 
monitoring period.

Stable No
Decreasing Trend 
(September 2018 - 

August 2019)
Yes - Large

Seasonal (summer to 
winter) variation of 
approximately 14 
degrees Fahrenheit.

66.2-80

NERT3.98S1
Small daily fluctuations, stable over 
monitoring period, no storm peaks 
visible.

Stable/slight increase NA
Increasing Trend 

(June 2019 - 
August 2019)

Relatively steady over 
monitoring period 71.8-72.0

NERT4.21N1

Storm surge detected, peaks are 
small to large; small daily 
fluctuations; groundwater shows 
moderate increase in elevation over 
monitoring period.

Stable/moderate increase NA
Increasing Trend 

(September 2018 - 
August 2019)

Yes
Seasonal 2 degree 
variation in temperature 
from summer to winter

73-75

NERT4.38N1

Storm surge detected, peaks are 
small to large; small daily 
fluctuations; groundwater shows 
moderate increase in elevation over 
monitoring period.

Stable/moderate increase NA
Increasing Trend 

(September 2018 - 
August 2019)

Yes Steady - slight 
seasonal variation 72.0 - 72.1

NERT4.51S1

Storm surge detected, peaks are 
small to large; small daily 
fluctuations; groundwater shows 
moderate increase in elevation over 
monitoring period.

Stable/moderate increase NA
Increasing Trend 

(September 2018 - 
August 2019)

Yes Steady - slight 
seasonal variation 73.6-73.8
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Table 6
Summary of Groundwater Hydrograph and Temperature Graph Observations

April 2017 to January 2019
NERT RI - Downgradient Study Area

Henderson Nevada

Well ID Groundwater Levels
Appearance of 
Groundwater 
Hydrograph

Decrease in 
Water 

Elevations 
January to 
June 2018 

Statistical Trend 
in Groundwater 
Elevations (Nov. 
2017-Aug. 2019)

Storm Peaks 
Visible

Temperature

Approx. 
Temperature 

Range
(in degrees 
Fahrenheit)

NERT4.64N1
Small daily fluctuations, stable over 
monitoring period, no storm peaks 
visible.

Stable/slight increase NA
Increasing Trend 

(June 2019 - 
August 2019)

Relatively steady over 
monitoring period 73

NERT4.65N1

Moderate daily fluctuations but 
stable over monitoring period, no 
storm peaks visible. Moderate 
increase in groundwater elevation 
over monitoring period.

Stable NA
Increasing Trend 

(June 2019 - 
August 2019)

No Relatively steady over 
monitoring period 73.2-73.3

NERT4.70N1

Moderate daily fluctuations but 
stable over monitoring period, no 
storm peaks visible. Moderate 
increase in groundwater elevation 
over monitoring period.

Stable/ Moderate increase NA
Increasing Trend 

(June 2019 - 
August 2019)

No Steady decrease over 
monitoring period 71.2 - 72.5

NERT4.71S1

Storm surge detected with notable 
peaks; small daily fluctuations; 
groundwater relatively stable over 
monitoring period.

Stable / Moderate 
increase in second half of 

monitoring period
NA

Increasing Trend 
(September 2018 - 

August 2019)
Yes - Medium Steady - slight 

seasonal variation 72.9 - 73.3

NERT4.71S2

Moderate daily fluctuations but 
stable over monitoring period, no 
storm peaks visible. Moderate 
increase in groundwater elevation 
over monitoring period.

Stable/ Moderate increase NA
Increasing Trend 

(June 2019 - 
August 2019)

No Steady 73.9-74

NERT4.93S1

Storm surge detected, peaks are 
small to large; small daily 
fluctuations; groundwater relatively 
stable over monitoring period but 
displays gradual increasing trend.

Stable/ Moderate increase NA
Decreasing Trend 
(September 2018 - 

August 2019)
Yes Seasonal variation 71.9 - 74.5

NERT5.11S1

Storm surge detected with notable 
peaks; small daily fluctuations; 
groundwater relatively stable over 
monitoring period with a general 
increase during the second half of 
the monitoring period.

Stable No
Increasing Trend 

(September 2018 - 
August 2019)

Yes - Large

Irregular increase and 
decrease offset from 
expected seasonal 
trends

72.9 - 74.5

NERT5.49S1

Storm surge detected, peaks are 
small to large; small daily 
fluctuations; gradual decreases in 
groundwater elevation followed by 
rapid increases.

Large fluctuations - steady 
decreases and abrupt 

increases
NA

Increasing Trend 
(September 2018 - 

August 2019)
Yes - Large Large seasonal 

variation 63.5-85.5

NERT5.91S1

Storm surge detected with very 
notable peaks; small daily 
fluctuations, groundwater relatively 
stable over monitoring period with a 
gradual decrease.

Stable No Decreasing Trend Yes - Large Slight seasonal 
variation 72.7 - 73.3

PC-74

Storm surge detected; peaks are 
small; lots of gradual fluctuations 
over monitoring period; small daily 
fluctuations.

Gradual fluctuations Yes Increasing Trend Yes - Medium

Seasonal variation
Increase - October 
through January
Decrease - February 
through September

71-72.1

PC-77
Storm surge peaks not obvious; 
Frequent fluctuations over 
monitoring period.

Frequent gradual to abrupt 
fluctuations, overall 

irregular
Yes Increasing Trend

Yes - Small 
and somewhat 
obscured by 
other water 

level 
fluctuations

Seasonal variation
Increase - August 
through December
Decrease - January 
through July

73.0-74.8

WMW3.5N

Storm surge detected; peaks are 
small and show a slight delay (1-2 
days) in response to storm; small 
daily fluctuations; gradual increase 
in groundwat.er elevations of 0.5 
foot  over monitoring period

Gradual increase No Increasing Trend Yes - Small Relatively steady over 
monitoring period 73.5 - 73.6

WMW3.5S

Storm surge detected with very 
notable peaks; small daily 
fluctuations; groundwater relatively 
stable over monitoring period.

Stable No Increasing Trend Yes - Large

Seasonal variation
Increase - June through 
October
Decrease - November 
through May

71.8 - 75.3 

WMW4.9N

Storm surge detected with notable 
peaks; small daily fluctuations; 
groundwater elevation is overall 
stable except a decrease from 
January to June 2018.

Stable Yes Increasing Trend Yes - Large

Seasonal variation
Increase - November 
through May
Decrease - May 
through November 

72.8 -73.2
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Table 6
Summary of Groundwater Hydrograph and Temperature Graph Observations

April 2017 to January 2019
NERT RI - Downgradient Study Area

Henderson Nevada

Well ID Groundwater Levels
Appearance of 
Groundwater 
Hydrograph

Decrease in 
Water 

Elevations 
January to 
June 2018 

Statistical Trend 
in Groundwater 
Elevations (Nov. 
2017-Aug. 2019)

Storm Peaks 
Visible

Temperature

Approx. 
Temperature 

Range
(in degrees 
Fahrenheit)

WMW4.9S

Storm surge detected with notable 
peaks; small daily fluctuations; 
groundwater relatively stable over 
monitoring period with a decrease 
and recovery in the middle of the 
monitoring period.

Stable Yes Decreasing Trend Yes - Large

Seasonal variation
Increase - July through 
December
Decrease - January 
through June

71.0 -77.0

WMW5.5S

Storm surge detected with notable 
peaks; small daily fluctuations; 
groundwater shows gradual 
increase after a decreasing trend 
from January to June of 2018.

Stable Yes Increasing Trend Yes - Large

Seasonal variation
Increase - June through 
December
Decrease - December 
through June 

69.2 - 77.8

WMW5.58S

Storm surge detected with notable 
peaks; small daily fluctuations; 
groundwater relatively stable over 
monitoring period.

Stable

Transducer was 
not installed in 
this well until 
September 6, 

2018

Increasing Trend Yes - Small

Seasonal variation - 
Increase September 
2018 to January 2019, 
Decrease January 
2019 to August 2019

71.6 - 73.2

WMW5.58SI

Storm surge detected with notable 
peaks; small daily fluctuations; 
groundwater relatively stable over 
monitoring period.

Stable
Well was 

destroyed in 
early 2019

Trend test was not 
run because the 

well was destroyed
Yes - Large

Seasonal variation - 
incrase April to August, 
decrease September to 
January

69 - 85

WMW5.7N

Storm surge detected with very 
notable peaks; small daily 
fluctuations; groundwater stable 
except a decrease from January to 
June 2018.

Stable Yes

Insufficient 
evidence of 
statistically 

significant trend

Yes - Large

Seasonal variation
Increase - February 
through August
Decrease - September 
through January 

60.6 - 86

WMW6.15N

Storm surge detected, peaks are 
small; lots of gradual fluctuations in 
groundwater levels; small daily 
fluctuations.

Significant but gradual 
fluctations that appear to 
follow seasonal trends

Yes Decreasing Trend Yes - Small 

Subtle seasonal 
variations
Increase - November 
through April
Decrease - May 
through October

71.9 - 72.4 

WMW6.15S

Storm surge detected with notable 
peaks; transducer did not record 
continuously; mosderate daily 
fluctuations. Transducer problems 
impact data quality throughout 2018 
and 2019. 

Stable No

Transducer 
malfunctioned so 

data is not 
available Oct 2018 -

2019

Yes - Large

Seasonal variation
Increase - November 
through April
Decrease - May 
through October

65.5 - 74.1

WMW6.55S

Storm surge detected with very 
notable peaks; moderate daily 
fluctuations; groundwater relatively 
stable over monitoring period.

Stable Yes Decreasing Trend Yes - Large

Seasonal variation
Increase - October 
through March
Decrease - April 
through September

71.8 - 72.7

WMW6.9N

Storm surge detected with very 
notable peaks; small daily 
fluctuations; groundwater relatively 
stable over monitoring period and 
exhibits moderate seasonal 
fluctuations.

Stable Yes - Slight Decreasing Trend Yes - Large

Seasonal variation
Increase - October 
through March
Decrease - April 
through September

71.9 - 72.9

WMW6.9S

Storm surge detected with very 
notable peaks; small daily 
fluctuations; groundwater gradually 
increasing over monitoring period.

Small increase (0.4 foot) 
from start to end of 
monitoring period

Yes Increasing Trend Yes - Large

Seasonal variation
Increase - October 
through March
Decrease - April 
through September

68.7 - 69.9

General Observations
Most wells show relatively stable groundwater elevations over the monitoring period with some wells showing sharp increases in elevation due to storm surges. 
Some wells show notable increases and decreases in groundwater levels between January 2018 and August 2018, while active dewatering for weir construction occurred.
Wells with notable increases and decreases in groundwater levels between January 2018 and August 2018 are located upstream of Calico Ridge Weir.
Wells with 9+ degrees Fahrenheit change in temperature are located between Pabco Road ECS and Historical Lateral Expansion and upgradient of Three Kids Weir.
* Trend may be biased by incompletely adjusted transducer record.
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Appendix A 

Response to Comments 



No stakeholder comments were received. 



 

Appendix B  
 
Transducer Data (electronic files)  



 

Appendix C  
 
Groundwater Hydrographs and Temperature Graphs  
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Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.



70.8

71.3

71.8

72.3

72.8

73.3

73.8

74.3

74.8

1528.0

1528.5

1529.0

1529.5

1530.0

1530.5

1531.0

1531.5

1532.0

Te
m
pe

ra
tu
re
 (°
F)

G
ro
un

dw
at
er
 E
le
va
tio

n 
(f
ee

t a
m
sl
)

Date

COH‐2B1 Hydrograph

GWE: Transducer Data
GWE: Manual Data
Temperature

Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
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Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.



72.0

72.5

73.0

73.5

74.0

74.5

75.0

75.5

76.0

1479.2

1479.4

1479.6

1479.8

1480.0

1480.2

1480.4

1480.6

1480.8

1481.0

1481.2

Te
m
pe

ra
tu
re
 (°
F)

G
ro
un

dw
at
er
 E
le
va
tio

n 
(f
ee

t a
m
sl
)

Date

MW‐20 Hydrograph

GWE: Transducer Data
GWE: Manual Data
Temperature

Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
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Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
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Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
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Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
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Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
3.  Depth to water reading on 7/2/2019 not used to adjust transducer record.
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Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
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Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
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Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter
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Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
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Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
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Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
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Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
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Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
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Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
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Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
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Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
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Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
3. DTW measurement from 11/9/2018 not used for transducer record adjustment. 
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Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
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Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
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Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
3. DTW measurement on 1/9/2019 not used to adjust transducer data. 
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Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
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GWE: Transducer Data
GWE: Manual Data
Temperature

Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
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Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
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Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
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Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.



70.0

71.0

72.0

73.0

74.0

75.0

76.0

77.0

78.0

1491.5

1492.0

1492.5

1493.0

1493.5

1494.0

1494.5

1495.0

1495.5

Te
m
pe

ra
tu
re
 (°
F)

G
ro
un

dw
at
er
 E
le
va
tio

n 
(f
ee

t a
m
sl
)

Date

WMW4.9S Hydrograph

GWE: Transducer Data
GWE: Manual Data
Temperature

Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
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WMW5.58S Hydrograph

GWE: Transducer Data
GWE: Manual Data
Temperature

Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
3. Well was installed south of WMW5.58SI; transducer placed in well 9/6/2018.
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Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
3. Transducer was removed from well on January 25, 2018 because well was destroyed. 
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Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
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Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
3. DTW data on 9/4/2018 not used to adjust transducer record.
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GWE: Transducer Data
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Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.



64.0

66.0

68.0

70.0

72.0

74.0

76.0

1535.0

1535.5

1536.0

1536.5

1537.0

1537.5

1538.0

1538.5

1539.0

1539.5

1540.0

Te
m
pe

ra
tu
re
 (°
F)

G
ro
un

dw
at
er
 E
le
va
tio

n 
(fe

et
 a
m
sl
)

Date

WMW6.15S Hydrograph
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Notes: 1.  Transducer data has  been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were calculated using a reference elevation defined by Ramboll.
3. Technical issue with transducer produced data gap from Fall 2018 to Summer 2019. No Mann Kendall trend analysis was conducted
on this hydrograph.
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WMW6.55S Hydrograph

GWE: Transducer Data
GWE: Manual Data
Temperature

Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
3.  Transducer was unintentionally left outside of well on 5/21/2018. No data recorded between 5/21/2018 and 7/18/2018.
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Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
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Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
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Daily Field Reports 















































































 

Appendix E  
 
Groundwater Hydrographs and Dewatering Data  
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AA‐30 Hydrograph and Historic Lateral Weir Pumping

GWE: Transducer Data

GWE: Manual Data

Historic Lateral Weir Pumping Rate

Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
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COH2B1 Hydrograph and Sunrise Mountain Pumping

GWE: Transducer Data

GWE: Manual Data

Sunrise Mountain Pumping Rate

Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
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MW‐13 Hydrograph and Historic Lateral Weir Pumping

GWE: Transducer Data

GWE: Manual Data

Historic Lateral Weir Pumping Rate

Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
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GWE: Manual Data
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Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
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Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
3. DTW data on 9/4/2018 not used to adjust transducer record.
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WMW6.15N Hydrograph and Sunrise Mountain Pumping

GWE: Transducer Data

GWE: Manual Data

Sunrise Mountain Pumping Rate

Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
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Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Groundwater elevations based on transducer data were corrected to correlate with manual data using water level meter.
3.  Transducer was unintentionally left outside of well on 5/21/2018. No data recorded between 5/21/2018 and 7/18/2018.
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Trend Tests 

  













































































Appendix G 

Surface Water Hydrographs and Temperature Graphs 
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S3.50 Surface Water Hydrograph
S3.50 Transducer Data
Temperature

Notes: 1.  Transducer data has been corrected for barometric pressure.
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S3.75 Surface Water Hydrograph
S3.75 Transducer Data
Temperature

Notes: 1.  Transducer data has been corrected for barometric pressure.
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S3.80 Surface Water Hydrograph
S3.80 Transducer Data
Temperature

Notes: 1.  Transducer data has been corrected for barometric pressure.
2. Transducer did not record data between July 2017 and February 2018 because memory storage was full.
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S4.60 Surface Water Hydrograph

S4.60 Transducer Data
Temperature

Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Transducer did not record data between February 2017 and February 2018 because memory storage was full.
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S4.65 Surface Water Hydrograph

S4.65 Transducer Data
Temperature

Notes: 1.  Transducer data has been corrected for barometric pressure.
2. Transducer did not record data between June 2017 and February 2018 because the memory storage was full.
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S4.75 Surface Water Hydrograph

S4.75 Transducer Data
Temperature

Notes: 1.  Transducer data has been corrected for barometric pressure.
2.  Transducer did not record data between June 2017 and February 2018 because memory storage was full.
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S5.30 Surface Water Hydrograph
S5.30 Transducer Data
Temperature

Notes: 1.  Transducer data has been corrected for barometric pressure.
2. Transducer did not record data between June 2017 and February 2018 and November 2018 and January 2019 because memory
storage was full. 


	Table of Contents
	1.0 Introduction
	2.0 Transducer Installation and Data Collection
	3.0 Transducer Monitoring Results
	4.0 Conclusions
	5.0 Recommendations
	6.0 References
	Tables
	Figures
	Appendix A   Response to Comments
	Appendix B   Transducer Data (electronic files)
	Appendix C   Groundwater Hydrographs and Temperature Graphs
	Appendix D   Daily Field Reports
	Appendix E   Groundwater Hydrographs and Dewatering Data
	Appendix F   Trend Tests
	Appendix G   Surface Water Hydrographs and Temperature Graphs



