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INTRODUCTION 
 
In January 1996, the Moapa Valley Water District (MVWD) submitted the Muddy Springs Area 
Monitoring Plan to the Nevada Division of Water Resources for approval. This plan was prepared 
in cooperation with the U.S. Department of Interior's National Park Service, U.S. Fish and Wildlife 
Service (USFWS), and Nevada Energy (formerly Nevada Power Company). In September 1997, 
the plan was approved by the Nevada State Engineer. In 2002, the plan was revised to change 
some trigger levels and monitoring frequencies. This report covers the results of monitoring for 
calendar year 2012.  
 
The locations of monitoring sites are shown on Figures 1 and 2. Table 1 provides summary 
information on the baseline discharge rates for springs and baseline water levels for monitoring 
wells. Also included in Table 1 are the trigger levels that were developed as part of the 
monitoring effort. Initial trigger levels were established that, if reached, would lead to notification 
of each cooperating organization so that the cause of the spring discharge or water level decline 
can be determined and appropriate actions identified. Mitigation trigger levels were also 
established for each monitoring station; if these levels are reached, mitigation measures would 
be implemented as quickly as possible following approval by the cooperating organizations. 
Pursuant to a request by the U.S. Fish and Wildlife Service, the trigger levels were modified in 
March 1999 to establish a less arbitrary set of action levels. 
 
SPRING DISCHARGE AND TEMPERATURE MONITORING 
 
The Fish and Wildlife Service monitors discharge at Pederson Spring and Warm Springs West 
and temperature at Pederson Spring. Final discharge data for Warm Springs West, Pederson 
Spring, Pederson East Spring, and Muddy Spring at LDS were obtained from the USGS for the 
period 1 Jan 2012 to 31 Dec 2012. 
 
Pederson Spring 
 
The Pederson Spring gage was damaged in the fire of 1994 and the reliability of the discharge 
records was brought into question because of leaks that were probably caused by the 
mechanical removal of palm trees around the station. The gage was removed and replaced, and 
other restoration activities were completed in April, 2004. 
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Table 1. Baseline conditions and trigger levels 

 

 
 
 
Spring or Well 

Source 
Aquifer 

Baseline Conditions 
Discharge or 
Minimum Water 
Level (cfs or ft bls) 

 
 
Upstream 
Diversions 

 
 
Transmission 
Losses 

 
Trigger Levels 
(cfs, degrees C, or ft 
below land surface) 

 
30-day 

min 
annual 
mean 

  Initial Mitigate 

Baldwin Spring Carbonate n/a n/a No No none none 

Pipeline Jones 
Spring 

Carbonate n/a n/a No No none none 

Muddy Spring Carbonate 6.43 7.38 Yes Yes 
5.79 

(60 days) 
5.14 

(30 days) 

Pederson Spring Carbonate n/a n/a No No 
30oC 

(60 days) 
28oC 

(30 days) 

Warm Spring 
West 

Carbonate 3.14 3.59 No Yes 
3.17 
30oC 

(60 days) 

2.94 
28oC 

(30 days) 
Muddy River at 
Moapa 

 28.0 42.7 Yes 
Possible 
Seasonal 

30.3 
(annual) 

22.4 
(30-day) 

EH-5b Carbonate 29 n/a n/a n/a 34 39 

EH-4 Carbonate 117 n/a n/a n/a 122 127 

CSV-2 Carbonate 392 n/a n/a n/a 397 402 

CE-DT-4 Carbonate 354 n/a n/a n/a 359 364 

MX-6 Carbonate n/a n/a n/a n/a tbd tbd 

Lewis Old Alluvial 40 n/a n/a n/a 43 50 

Lewis 2 Alluvial 42 n/a n/a n/a 45 52 

Lewis North Alluvial 33 n/a n/a n/a 36 43 

Perkins Old Alluvial 29 n/a n/a n/a 32 39 

CE-VF-1 Carbonate 550 n/a n/a n/a 553 560 

CE-VF-2 Carbonate 612 n/a n/a n/a 615 622 

n/a not available or not applicable 
tbd - to be developed, baseline data lacking 
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In addition to the replacement of the Pederson Spring gage, a gage has been installed at the 
Pederson East Spring. Beginning in May 2002, records for this new location became available 
and are evaluated along with the information from springs with longer periods of record. 
 
The long-term discharge records for Pederson Spring and Pederson East Spring are shown on 
Figure 3. During 2012, the daily discharge at Pederson Spring ranged from 0.06 to 0.18 and 
averaged 0.12 cfs. There is no discharge trigger level for Pederson Spring.  
 
At Pederson East Spring, the discharge in ranged from 0.12 to 0.19 cfs. The average for the year 
was 0.14 cfs. There are no trigger levels associated with this spring gage. The record for both 
Pederson East and Pederson Spring showed a decrease in discharges since 2011. The declines 
in discharge can most likely attributed to the SNWA pumping test of MX-5 that began in fall 2010, 
since MVWD diversions have changed comparatively little (See Figure 9 below). 
 
Warm Springs West 
 
Long-term discharge records for Warms Springs West are shown on Figure 3. The discharge at 
Warm Springs West varied between 3.3 and 3.6 cfs during 2012. The baseline conditions for this 
spring are 3.14 cfs (30 day min) and 3.59 cfs (annual mean). The mean annual discharge for the 
period was 3.49 cfs. Even though discharges are declining since 2011, all values exceeded the 
initial trigger level of 3.17 cfs. 
 
Muddy Spring 
 
The long-term discharge records for Muddy Spring near LDS are shown on Figure 3. The 
discharge at Muddy Spring ranged between 7.2 and 8.4 during 2012. Discharge rates during this 
period all exceeded the trigger level of 5.79 cfs. The average discharge in 2012 was 8.01 cfs, 
which is above the baseline of 7.38 cfs.  
 
Baldwin Spring 
 
The District monitors monthly discharge at Baldwin Spring. During 2012, the average monthly 
discharge rate from the spring ranged from 2.58 to 2.70 cfs and averaged 2.65 cfs. The long-
term record for Baldwin Spring is shown in Figure 4. Breaks in the record are associated with 
meter failures and anomalous decreases or increases in discharge following meter replacements 
may represent differences in meters rather than in actual discharge.  
 
Pipeline Jones Spring 
 
The District also monitored monthly discharge at Pipeline Jones Spring. The average monthly 
discharge rate ranged from 1.56 to 1.62 cfs with an overall average of 1.59 for 2012. The long-
term record for Pipeline Jones Spring is shown in Figure 4. 
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Figure 3. Daily Discharge at Monitoring Springs. 
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Figure 4. Discharge at Baldwin Spring and Pipeline Jones Spring 
Note: Anomalous readings in May and June 2001 for Pipeline Jones are not plotted. 
 
 
Rogers Spring and Blue Point Spring 
 
The National Park Service contracts with USGS to monitor spring discharge rates at Rogers 
Spring and Blue Point Spring in Lake Mead National Recreation Area, and data for Rogers 
Spring was available online via USGS. Rogers Spring showed slightly higher discharges in 2012 
than 2011 (Figure 5). Blue Point Spring showed a brief peak in discharge in early 2011 after 
which discharge declined below the long-term average.  Discharge rates stabilized in 2012 at this 
below-average level. 
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Figure 5. Discharge at Rogers Spring from USGS website. 
 
WATER LEVEL MONITORING 
 
The District monitored water levels on a monthly basis at the Arrow Canyon Well and MX-6 well 
during 2012. Nevada Energy continued their extensive water level monitoring program and 
provided the monthly water level data for seven wells in the upper Muddy River Valley that are 
included within the Muddy Springs Area monitoring network. Water levels in Coyote Spring 
Valley at CE-DT-4 and in the Muddy Spring area at CSV-2 were obtained from the USGS 
website. 
 
Carbonate Aquifer Monitoring 
 
The results of monitoring of the carbonate aquifer are presented as hydrographs in Figure 6 and 
Table 2. Data for EH-5B and EH-4 were collected monthly by NV Energy while data for CSV-2 
and CE-DT-4 represent daily averages obtained from the USGS. At CE-VF-2, the USGS read 
water levels approximately six times per year with the last reading available from 7/31/2009. 
Because of lacking current data this well is excluded from this report. 
 
Records for all wells showed 2-ft or smaller fluctuations between the minimum and maximum 
depth to water. All wells had water levels above the initial trigger levels. The declines in water 
levels since 2010/2011 can most likely be attributed to the SNWA pumping test of MX-5 that 
began in fall 2010. 
 
 
Table 2: Depth to Water Levels (ft) for Carbonate Wells in 2012. 

Well Minimum Maximum Annual Average Initial Trigger 

EH-5B 30.75 32.10 31.48 34 

EH-4 119.81 121.14 120.49 122 

CSV-2 394.28 396.25 395.27 397 

CE-DT-4 355.16 357.36 356.43 359 
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Figure 6. Hydrographs for Monitoring Wells in the Carbonate Aquifer 
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Alluvial Aquifer Monitoring 
 
The results of monitoring of the alluvial aquifer are presented as hydrographs in Figure 7 and 
Table 3. These hydrographs are based on monthly water level measurements provided by NV 
Energy. 
 
Lewis N showed the smallest seasonal fluctuations of the alluvial wells and continued the slow 
decline in overall water levels that began in 2007, reaching trigger levels for the first time. Lewis 
1 & 2 had smaller fluctuations than in 2011.  For Perkins Old the lowest water levels were well 
below both the initial and mitigate trigger levels and continued to drop during the latter months of 
2012. However, since the three Lewis wells, which are closer to the Arrow Canyon wells, did not 
show similar trends, the most likely cause for the low levels in Perkins Old are alluvial water 
withdrawals. 
 
Table 3: Depth to Water Levels (ft) for Alluvial Wells in 2012. 

Well Minimum Maximum Annual Average Initial Trigger 

Lewis N 32.80 35.93 34.67 36 

Lewis 1 28.89 37.59 32.14 43 

Lewis 2 27.21 39.15 31.08 45 

Perkins Old 27.54 41.04 33.94 32 
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Figure 7. Hydrographs of Monthly Water Levels for Monitoring Wells in the Alluvial Aquifer 
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RIVER DISCHARGE MONITORING 
 
The USGS continued monitoring the daily discharge of the Muddy River at the gage near Moapa 
(USGS 09416000 MUDDY RV NR MOAPA, NV) and the final data for that location was obtained 
from the USGS Nevada web page. During 2012, the minimum unadjusted 30-day average 
discharge rate was 33 cfs, well above the mitigating trigger of 22.4 cfs (Figure 8). The annual 
average unadjusted discharge was 38.4 cfs, above the respective trigger level of 30.3 cfs. 
Because these discharges were already above the trigger levels, no adjustments were done. 
 

 

Figure 8. Thirty-day Running Average Discharge for the Muddy River near Moapa 
Uncorrected for Upstream Diversions 
 
 
PRECIPITATION MONITORING 
 
Because of repeated vandalism and difficulty in collecting precipitation data, the District 
discontinued the precipitation data collection effort. 
 
 
WATER WELL WITHDRAWLS 
 
Total carbonate pumpage has increased over the last several years in the vicinity of the Muddy 
River Springs. Coyote Springs Investment, LLC has been diverting carbonate water from the 
Coyote Springs Valley from the CSI wells since 2006, and in 2010 the Southern Nevada Water 
Authority began the pumping test on MX-5 (Figure 9).  These additional diversions exceed 
MVWD carbonate diversions in recent years. 
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Figure 9: Carbonate Pumpage (millions of gallons) in the Carbonate Aquifer in the Muddy 
River and Coyote Springs Valley by the District, Coyote Springs Investment, LLC and 
Southern Nevada Water Authority (MX-5). 
 
In 2012, the NV Energy withdrawals totaled 3,076 acre feet excluding RG4 and RG3-1, which is 
approximately 1100 acre feet lower than in 2011. NV Energy pumpage data were obtained from 
the SNWA data portal since the quarterly reports NV Energy provided did not include these data.  
Production from MVWD’s three carbonate wells in 2012 was 625 acre feet higher than in 2011. 
The District’s withdrawals from Arrow Canyon #1, Arrow Canyon #2, and MX-6 totaled  2,638 
acre feet in 2012; 93.3 percent of this production was from the Arrow Canyon wells. 
 
 
WATER USE AND DEMAND 
 
In 2012, total withdrawals by the Moapa Valley Water District from the wells and springs in the 
Muddy Springs area were 2,667 acre feet (Tables 4, 5). These diversions represented a 223-
acre-feet increase from the total withdrawals in 2011. The Arrow Canyon diversions were 625 
acre-feet higher than in 2011. 
 
Table 4: Total Water Diversions by the Moapa Valley Water District in 2012.  

Source Acre Feet 

Arrow Canyon Wells 2,460 

MX-6 Well 178 

Baldwin Spring 26.6* 

Pipeline Jones Spring 2.9* 

Total Diversions 2,667 

* Meter overestimated diversions due to air bubbles in the lines. 
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Table 5: Historic Diversions by the Moapa Valley Water District from the Arrow Canyon 
Wells. 
Actual Versus Permitted Withdrawals from the Arrow 
Canyon Wells 
Calendar 
Year 

Permitted 
Withdrawals 

Actual Withdrawals 
(Acft) 

1995 2.0 cfs 1,464 afy 304 
1996 3.2 cfs 2,342 afy 274 
1997 3.9 cfs 2,855 afy 501 
1998 4.5 cfs 3,294 afy 1,969 
1999 5.2 cfs 5,068 afy 2,434 
2000 6.0 cfs 5,937 afy 2,777 
2001 6.0 cfs 5,937 afy 2,434 
2002 6.0 cfs 5,937 afy 2,264 
2003 6.0 cfs 5,937 afy 2,468 
2004 6.0 cfs 5,937 afy 2,505 
2005 6.0 cfs 5,937 afy 2,289 
2006 6.0 cfs 5,937 afy 1,971 
2007 6.0 cfs 5,937 afy 1,844 
2008 6.0 cfs 5,937 afy 1,888 
2009 6.0 cfs 5,937 afy 2,033 
2010 6.0 cfs 5,937 afy 1,815 
2011 6.0 cfs 5,937 afy 1,835 
2012 6.0 cfs 5,937 afy 2,460 

 
 
 
MONITORING ISSUES 
 
No new monitoring issues have been have been raised.  
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APPENDIX 
 
 
 
This appendix contains the data and transmittals from the cooperating organizations. 
 
 
1. Moapa Valley Water District Production Data 
 
2. Nevada Energy Groundwater Data (excerpts from quarterly reports) 
 
3. National Park Service Report 
 
 
 
 
 
 



2011 JANUARY FEBRUARY MARCH APRIL MAY JUNE JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER TOTAL

MX 0 0 0 0 0 0 0 0 0 0 460,864          460,864           

A/C #1 703,352          1,446,436       926,064          33,922,484     61,641,615     49,240,036     96,620,335     92,426,542     82,146,360     70,773,027     50,362,934     7,227,391       547,436,576    

BALDWIN 630,632          5,436              4 4 0 19,275,314     4 12 22,536            -                  0 30,620,804     50,554,746      

JONES 18,979,632     23,380,566     31,480,858     22,831,846     23,372,114     31,051,734     14,617,988     20,605,404     10,650,300     6,041              31,838            71,680            197,080,001    

LOG WELL 4,304              42 38 95,386            110 234 332,156          621,668          68 36 98 594 1,054,734        

A/C #2 1 0 1 4 4 256 24 1 0 4 0 0 295

TOTAL 20,317,921     24,832,480     32,406,964     56,849,720     85,013,839     99,567,318     111,570,483   113,653,626   92,819,264     70,779,104     50,394,870     38,381,333     796,586,921    

2012 JANUARY FEBRUARY MARCH APRIL MAY JUNE JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER TOTAL

MX 0 0 2,084,505       15,527,907 16,242,318 15,838,456     8,185,344       0 0 0 0 0 57,878,530      

A/C 0 0 0 45,714,498     77,989,123     91,664,675     100,550,499   104,196,459   88,332,183     61,354,108     53,985,179     18,133,444     641,920,168    

A/C #2 41,719,785     40,316,714     47,727,277     7,065,922       0 0 11,407            0 0 0 0 22,943,971     159,785,076    

BALDWIN 96,606            1,034,116       4,347,590       2,487,808       105,344          331,520          219,632          37,252            -328 -76 -288 (266)                8,658,910        

JONES 354                 * 935,868          2,362              * 0 0 0 720 * 2,172              * 328 * 76 * 288 * 266 * 942,434           

LOG WELL 1,895              * 9 * 16 * 0 16 * 0 43 * 19 * 14 * 0 0 7 * 2,019               

TOTAL 41,818,640     42,286,707     54,161,750     70,796,135     94,336,801     107,834,651   108,967,645   104,235,902   88,332,197     61,354,108     53,985,179     41,077,422     869,187,137    

* This meter is off. No water went thru it this month; there were bubbles in the line.

MOAPA VALLEY WATER DISTRICT 
MONTHLY DIVERSIONS 

2011 ‐ 2012 


































































