Changes in Water Levels and Water Quality in Shallow
Ground Water, Pittman-Henderson Area, Clark County,
Nevada, Resulting from Diversion of Industrial

Cooling Water from Ditch to Pipeline in 1985

U.S. GEOLOGICAL SURVEY
Water-Resources Investigations Report 89-4093

Prepared in cooperation with the
U.S. BUREAU OF RECLAMATION




DEPARTMENT OF THE INTERIOR

MANUEL LUJAN, JR., Secretary

U.S. GEOLOGICAL SURVEY

Dallas L. Peck, Director

Any use of trade, product, or firm names in this publication is for
descriptive purposes only and does not constitute endorsement by
the U.S. Government.

For additional information Copies of this report may be

write to: purchased from:

U.S. Geological Survey U.S. Geological Survey

Room 227, Federal Building Books and Open-File Reports Section
705 North Plaza Street Federal Center, Building 810

Carson City, NV 89701 Box 25425

Denver, CO 80225



CONTENTS

ABS T RACT . ittt ittt et e e e e
INTRODUCTION ..ttt ittt it ittt ettt it sioannnsaeneieneenannns
Purpose and SCOPE . .. oot ittt i i e e i et i e
Acknowledgments ... ... . i i e i et
Previous investigations . .. .. ..vvteee ittt ittt no e
MONITORING-WELL NETWORK .. ......0titttit ittt nnnnnnnans
Monitoring-well design and numbering system . .......... ..o,
Well-sampling procedures . ..... ...ttt it i i i e e
PHYSICAL SETTING ... iiiititieineeetnes s tannnnnnessonnnnnnennnnsns
Land-use patterns . .. ...ttt ittt i e e e et
L 170 [+ 7. P
GROUND-WATER LEVELS ... ... ittt ittt nneenennenennns
Changes during 1-year period prior to diversion of cooling water into pipeline ......
Changes during 2-year period after diversion of cooling water into pipeline . .......
Summary of water-level changes . .............iiiiiie it innn iy
GROUND-WATER QUALITY ...ttt it inittttinenne it eannnenneeenesens
Chemical character prior to diversion of cooling water into pipeline ..............
Changes after diversion of cooling water into pipeline . ......................
Summary of water-quality changes . ..........c0 it
SUMMARY AND CONCLUSIONS . ...ttt ittt it ittt e e
BASIC DAT A ittt ittt et e e et et e e e e

...................................................

ILLUSTRATIONS

Figures 1-4. Maps showing:

1. General features of southeastern Las Vegas Valley, location of
study area, and location of three wells adjacent to study area .........
2. General geographic and hydrologic features of study area ..............
3. Location and identification of wells in the studyarea . .................
4. Altitude of the top of the Muddy Creek Formation ...................
5-11. Maps showing altitude of ground-water levels in the
near-surface sands and gravels:
June 1084 L e e e
June 1985 . L e et e
Changes between June 1984 and June 1985 . ............... ... .....
June 1986 . ... e e e e e
June 1987 . e e e
10. Changes between June 1985 and June 1986 ........................
11. Changes between June 1986 and Junc 1987 ........................
12. Map showing location of three hydrogeologic sections used to show changes
in ground-water levcls between June 1984 and June 1987 ...............

VXN AW

i

~
o
]

O OO NN N~



Figure 13-15.

16.

17.

18.

19.

20.

21.

22.

Table 1.

2.

Vertical sections showing changes in ground-water levels
between June 1984 and June 1987:
13. Along section A-A", which parallels Pabco Road from Boulder
Highway north to Las Vegas Wash ....................
14. Along section B-B’, which parallels Pittman lateral and is
transverse to PabcoRoad ............ ... ... .o
15. Along section C-C’, which approximately parallels Las Vegas Wash
and is transverse to PabcoRoad .. .......... ... ... ...,
Map showing distribution of dissolved-solids concentrations
in, and representative chemical character of, ground water
in the near-surface sands and gravels for June 1985 ............
Graph showing percent of major ions dissolved in water sample from
unlined ditch near the Boulder Highway, February 1983 ........
Map showing distribution of dissolved-solids concentrations in ground
water in the near-surface sands and gravels for June 1986, and change
in dissolved-solids concentration between June 1985 and June 1986
Diagrams showing chemical composition of cooling water, treated
sewage, and changes in chemical composition of water sampled
from selected wells adjacent to unlined ditch during June 1985

and June 1986 . ... .. e e ettt e e e

Diagrams showing changes in chemical composition of water sampled
from selected wells in areas of high dissolved-solids concentrations
during June 1985 and June 1986 ........... ... ... ...,

Graphs showing changes in dissolved-solids, sulfate, and chloride
concentrations of water sampled from selected wells, January
19850 June 1987 . ... ... .. .. e

TABLES

Site identifications, casing size, reported hole depths and screened
intervals, and land-surface altitude forwells .................
Ground-water quality in the Pittman study area for the period
April 1986-June 1987 ... ... .. e

w

.......

.......

.......

.......

.......

.......

.......

.......

Page

24
26

27

29

30

32

33

35

37
51



CONVERSION FACTORS AND VERTICAL DATUM

Mulitiply By To obtain

acre 4,047 square meter (m?)

acre-foot per year cubic meter per year
(acre-ft/yr) 1,233 (m?/yr)

cubic foot per second cubic meter per second
(ft/s) 0.0283 (m%s)

foot (ft) 0.3048 meter (m)

inch (in.) 2.540 centimeter (cm)

mile (mi) 1.609 kilometer (km)

million gallons per cubic meter per second
day (Mgal/d) 0.0438 (m%s)

ton per year (ton/yr) 0.9072 megagram per year

For temperature, degrees Celsius (°C) may be converted to degrees Fahrenheit (°F) by using the
formula °F = [(1.8)(°C)] + 32.

SEA LEVEL

In this report, "sea level" refers to the National Geodetic Vertical Datum of 1929 NGVD of 1929,
formerly called "Sea Level Datum of 1929") which is derived from a general adjustment of the first-order
leveling networks of both the United States and Canada.



Changes in Water Levels and Water Quality in Shallow
Ground Water, Pittman-Henderson Area, Clark County,
Nevada, Resulting from Diversion of Industrial
Cooling Water from Ditch to Pipeline in 1985

By

Christian L. Carlsen, Roberta C. Lunnis,
and David E. Prudic

ABSTRACT

A pipeline was constructed by the U.S. Bureau of Reclamation between June 1984 and June
1985, to convey process cooling water from an industrial complex near Pittman-Henderson, Nevada, to
Las Vegas Wash. The pipeline replaced an open, unlined ditch and thereby reduced the amount of water
seeping into the underlying alluvial-fan deposits, which are composed predominantly of sands and gravels.
This report describes changes in ground-water levels and water quality in the vicinity of the unlined ditch
following diversion of cooling water into the pipeline.

Ground-water levels declined as much as 15 feet near the unlined ditch 2 years after the diversion of
water into the pipeline. However, water levels in many other wells in the study area either rose or declined
between 1985 and 1987 for a variety of reasons, which include the unusual precipitation events during July
and August 1984, downcutting of the channel in Las Vegas Wash, and changing volumes and distribution
of municipal and industrial wastewater discharge within and upgradient of the study area.

Before use of the pipeline, ground-water quality near the upper end of the ditch reflected the general
quality of water discharged into the ditch (dissolved solids, about 850 mg/L). However, dissolved-solids
concentrations exceeded 15,000 milligrams per liter in four areas. These high concentrations are attributed
to the effects of previous disposal of industrial wastewater into unlined ponds and ditches within and upgra-
dient of the study area. Two areas of high dissolved-solids concentrations west of the unlined ditch and
beneath an area of homes are characterized by high dissolved sodium and chloride concentrations. In
contrast, calcium, sodium, and sulfate are generally the principal ions dissolved in ground water beneath
the unlined ditch and in areas not affected by industrial wastewater.

During a 2-year period following the diversion of cooling water into the pipeline, the chemical
composition of water sampled from wells near the upper end of the unlined ditch did not change.
Dissolved-solids concentrations, however, increased as much as 3,000 milligrams per liter in some wells
near the ditch farther downgradient. Elsewhere, concentrations of dissolved solids decrcased as much as
13,000 mg/L in water from one well, whereas concentrations increased as much as 7,000 mg/L in water
from another. Both of these changes were observed in areas of highest concentrations and are largely unex-
plained. The changes, however, do not seem related to the diversion of cooling water into the pipeline.



INTRODUCTION

Las Vegas Wash near Las Vegas, Nev. (fig. 1), was identified by Congress in 1974 as one of
four initial locations suitable for the construction of salinity-control features along the Colorado River,
an important water supply for the mostly arid southwestern United States. Congress directed the
U.S. Bureau of Reclamation to design and construct the salinity-control features. In response, the Bureau
of Reclamation proposed several schemes to reduce the salinity of water discharging from Las Vegas Wash
into Lake Mead (fig. 1), a reservoir on the Colorado River. One method adopted was the construction of a
pipeline (fig. 2) to convey process cooling water from an industrial complex (figs. 1 and 2) directly to Las
Vegas Wash. Previously, cooling water discharged directly into unlined ditches, which allowed some
water to secp into the ground where it dissolved salts in the sediments. This mineralized ground water
eventually discharged into Las Vegas Wash.

Construction of the pipeline began in 1984 and it became operational June 20, 1985. However,
the pipeline did not always convey all the cooling water until the summer of 1986, owing to unanticipated
operational difficulties. The volumes of water released into the ditch between June 1985 and July 1986 are
unknown because of sporadic and unpredictable occurrences of the flow.

The U.S. Geological Survey, in cooperation with the U.S. Bureau of Reclamation, began a study
in March 1986 to determine the effect that diverting cooling water into the pipeline had on ground-water
flow near the pipeline and salinity of Las Vegas Wash. From June 1985 to March 1986, data needed to
document changes in ground-water levels and water quality were collected by the U.S. Bureau of Reclamation.
Prior to June 1985, both the Bureau of Reclamation and the Desert Research Institute, University of Nevada
System, monitored ground-water levels and periodically sampled water for chemical analyses from wells
in the study area.

The study to determine the effect of the pipeline on ground-water flow and salinity in Las Vegas
Wash was modified in February 1987 (2-1/2 years prior to the planned completion of the project) to reflect
a change in priorities within the Bureau of Reclamation. The data needed to determine the transmissivity
and storage capacity of the sediments near the pipeline had not been obtained prior to modification of the
study; thus, changes in the amount of ground-water flow and salinity to Las Vegas Wash could not be
determined. Consequently, results of the study by the U.S. Geological Survey presented in this report
focus on changes in ground-water levels and ground-water quality near the pipeline for a 2-year period
after diversion of cooling water into a pipeline.

Purpose and Scope

The purposes of this report are to discuss factors affecting changes in ground-water levels and
ground-water quality near the pipeline and to summarize, in tables and figures, ground-water data collected
by the U.S. Geological Survey. The investigation included routine measurements of water levels in wells,
periodic collection of water samples from wells, and gathering of historical data collected in the area.












































































































SUMMARY AND CONCLUSIONS

Ground-water flow in the Pittman study area is generally northward from an industrial complex
to Las Vegas Wash where most of it discharges into the wash. The area is located on alluvial fan deposits--
predominantly sands and gravels--that overlie the Muddy Creck Formation. The fan deposits are interstrat-
ified with fine-grained wash deposits of silty sand, rich in salts, near Las Vegas Wash. The thickness of the
alluvial fan deposits ranges from a few feet to more than 100 feet. Within the study area, the upper part of
the Muddy Creek Formation is generally a sandy clay and sandy silt with a locally thin sandstone at the top.
Erosional channels on the surface of the Muddy Creek Formation may in part control the movement of
ground water in the Pittman study area.

A pipeline constructed by the U.S. Bureau of Reclamation to convey cooling water from the
industrial complex to Las Vegas Wash began operation June 20, 1985. The pipeline was constructed to
eliminate seepage of water from the previously used unlined ditch into the alluvial fan deposits and conse-
quently to reduce the amount of salts being flushed into Las Vegas Wash by ground water. This report
describes changes in ground-water levels and water quality near the unlined ditch for a 2-year period
following diversion of cooling water into the pipeline.

Quantitatively determining the net effect on ground-water levels and quality in the Pittman study area
caused by the diversion of cooling water from the unlined ditch into a pipeline is complicated by several
factors. These include:

® Unusually heavy precipitation during July and August 1984;
® Lowering of the discharge outlet for ground water by downcutting in Las Vegas Wash;
® Reduction of the discharge of treated sewage effluent in ponds near the oldest Henderson
sewage treatment plant (HSTP2);
® Periodic discharge of treated sewage effluent into a rapid-infiltration basin near the unlined ditch;
® Changing practice of discharging industrial wastewater in an upgradient industrial complex.

Nonetheless, pronounced changes in ground-water levels, particularly in wells near the pipeline in the
upgradient part of the study area, seem to be directly related to the shift from unlined ditch to pipeline.
These and other changes are summarized in the following paragraphs.

Two years after diverting the cooling water in a pipeline, ground-water levels had declined as
much as 15 feet in some wells adjacent (o the unlined ditch. Water-level declines were much less near the
north (downgradient) end of the unlined ditch possibly because treated effluent was periodically discharged
into a rapid-infiltration basin near the north end of the ditch. During this same period, ground-water levels
declined about 3 feet in a well 2,000 feet west and a well about 2,600 feet southeast of the ditch along
the Pittman lateral.

Water samples were routinely collected from wells in the Pittman study area. Most water samples
were analyzed for major inorganic constituents by the U.S. Bureau of Reclamation laboratory in ncarby
Boulder City, Nev. In June 1985, prior to the diversion of cooling water through a pipeline, dissolved-
solids concentrations in ground water sampled near the unlined ditch ranged from less than 1,000 mg/L
to about 4,000 mg/L. The lower concentrations, similar to dissolved-solids concentrations of the cooling
water, were observed in water collected from wells near the south (upper) end of the ditch.
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Four areas were identified that had dissolved-solids concentrations exceeding 15,000 mg/L.
An area of high dissolved-solids concentrations was identified in the unlined lower-ponds area (once
used to dispose of industrial wastewater); another was identified in the upper-ponds area (also once used
to dispose of industrial wastewater). The chemical composition of water in these two areas is primarily
sodium-magnesium-chloride-sulfate, whereas the chemical composition of shallow ground water unaf-
fected by industrial and municipal wastewater is primarily calcium-sodium-sulfate. Two areas of high
dissolved-solids concentrations were identified within an area of houses west of Pabco Road, and the
high concentrations are attributed to saline ground water emanating from within the industrial complex.
The chemical composition of water in these areas is primarily sodium chloride.

During a 2-year period following the diversion of cooling water into the pipeline, the chemical
composition of water sampled from wells adjacent to the unlined ditch did not change near the Boulder
Highway but dissolved-solids concentrations increased as much as 3,000 mg/L in some wells farther
downgradient. Elsewhere, concentrations of dissolved solids decreased as much as 13,000 mg/L in water
from one well, whereas concentrations increased as much as 7,000 mg/L in water from another. Both
of these changes were observed in areas of highest dissolved-solids concentrations and are largely unex-
plained. The changes, however, do not seem related to the diversion of cooling water into the pipeline.

BASIC DATA

This section includes tables and hydrographs summarizing data for wells in the Pittman study area.
Table 1 is a list of well identifications, casing diameter, hole depth and screened intervals, and land-surface
altitudes for wells in the study area. Table 2 is a list of water-quality analyses of samples collected by
personnel from the U.S. Geological Survey between April 1986 and June 1987. Water-quality analyses of
samples collected prior to April 1986 are available through the U.S. Bureau of Reclamation in Boulder
City, Nev.; some data also are presented by Kaufmann (1978). Figure 22 contains hydrographs showing
depth to water for 99 wells in the study area. The hydrographs include historical water-level measure-
ments. Walter-level data and well-construction information are stored in the Geological Survey
WATSTORE data base. Data presented in this section for any well listed in table 1 are available
from the U.S. Geological Survey, 705 N. Plaza, Room 227, Carson City, NV 89701.
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TABLE 1.--Site identifications, casing size, reported hole depths and screened intervals,
and land-surface altitude for wells

[Locations of wells are shown in figures 1 and 3]

U.S. Geological Survey

(feet below land surface)

Reported depth

site designations Land-~
Diameter Screened interval surface
of altitude
Well Standard casing Drilled (feet above
name identification Local identification (inches) depth Top Bottom sea level)
TRUCK1 360504114585301 212 S21 E63 31ABAC1 2 - - - 1,548.
PG102 360322115001901 212 S22 E62 0lcbccl 2 - - ~-- 1,697.7
PG103 360324114595901 212 522 E62 01Dccpl 2 16 1 9 1,692.05
PG11l1 360416115000601 212 s21 E62 3eéDcccl 2 21 11 21 1,617.46
PG201 360302114594001 212 S22 E62 12ADDB1 2 23 10 20 1,743.21
PG202 360303114593401 212 S22 E62 12ADDAl 4 30 15 20 1,736.48
PG205 360319114594001 212 S22 E62 12AAACl 2 34 10 20 1,704.11
PG206 360319114593401 212 S22 E63 07BBBAl 2 38 l6 36 1,707.71
PG207 360319114593402 212 S22 E63 07BBBB1 2 46 10 20 1,706.08
PG210 360352114593001 212 s22 E63 06BCCD1 2 - - - 1,655.42
PG211 360348114592501 212 S22 E63 06CBABl 2 43 15 35 1,662.01
PG212 360416114593801 212 S22 E62 01AAAB3 2 31 10 30 1,616.32
PG214 360416114592901 212 S22 E63 06BBBAl 2 20 10 20 1,622.06
PG215 360418114592501 212 s21 E63 31ccpcl 2 20 5 20 1,620.11
PG217A 360459114584901 212 S21 E63 31ABDAl 2 - - - 1,569.07
PG220 360344114584301 212 S22 E63 06DABD1 2 66 26 66 1,701.06
PG224 360439114595301 212 S21 E62 36DBAD1 2 27 11 27 1,593.10
PG225 360439114592201 212 S21 E63 31CBACl 2 36 15 28 1,587.41
PG226 360453114595201 212 S21 E62 36ACAAl 2 30 0 28 1,578.12
PG227 360451114593501 212 s21 E63 31BCBcl 2 30 10 30 1,577.75
PG228 360448114592701 212 S21 E63 31BCCAl 2 47 0 8 1,573.83
17 27
PG229 360457114593501 212 S21 E62 36AADD1 2 35 10 20 1,567.14
PG230 360505114595801 212 S21 E62 36ABAC1 2 16 1 10 1,575.23
PG232 360426114590001 212 S21 E63 31DCBB1 2 17 7 17 1,616.52
PG233 360426114585001 212 S21 E63 31DCABl 2 30 20 30 1,622.63
PG234 360456114583901 212 S$21 E63 31ADBAl 2 39 10 39 1,577.17
PG235 360350115002301 212 s22 E62 01BCDD1 2 39 10 27 1,649.82
PG238 360326115000201 212 S22 E62 0lppccCl 2 23 13 23 1,686.06
PG239 360339115000001 212 S22 E62 01DBCD1 2 15 5 15 1,666.49
PG240 360348115000901 212 S22 E62 O01CAAAlL 2 31 20 30 1,653.56
PG242 360324114593301 212 S22 E63 06CCCCl 2 41 21 41 1,695
PG250 360424114592601 212 s21 E63 31CCBD1 2 27 15 25 1,611
PG252 360435114595101 212 S21 E62 36DACAl 2 20 10 20 1,595
PG253 360452114590801 212 sS21 E63 31BDBC1 2 32 19 29 1,574.98
PG256 360456114591201 212 S21 E63 31BDBAl 2 22 8 18 1,563.30
PG276 360205114594701 212 S22 E62 13ADCD1 2 100 90 100 1,895
PG279 360304114592601 212 S22 E63 07BCAC1 2 30 20 30 1,748
PG283 360354114591501 212 sS21 E63 06BDBD1 2 42 32 42 1,654
PG285 360405114591501 212 S22 E63 06BACAl 2 30 20 30 1,642
PG288 360424115000501 212 S21 E62 36DCBB1 2 21 11 21 1,612
PG289 360420114595501 212 s21 E62 36DCDB1 2 29 19 29 1,610
PG292 360414114591801 212 S22 E63 06BBAAl 2 26 16 26 1,625
PG301 360303114593601 212 S22 E62 12ADAD1 2 36 26 36 1,737
PG302 360350114593001 212 s22 E63 06BCCCl 2 43 33 43 1,655
PG303 360433114591701 212 S21 E63 31CBDAl 2 37 27 37 1,597
PG304 360457114591001 212 S21 E63 31BACD1 2 60 50 60 1,562
woo1l 360335114593501 212 S22 E62 01DDAAl 1.5 32 24 29 1,679.28
w002 360335114594101 212 S22 E62 01DDAB1 1.5 30 25 30 1,676.15
w003 360335114594701 212 S22 E62 01DDBAl 1.5 32 25 30 1,673.57
w004 360334114595201 212 S22 E62 01DCAD1 1.5 31 25 30 1,676.52
w005 360340114593501 212 S22 E62 01DAAD1 1.5 31 22 27 1,670.20
Wooe 360340114594101 212 S22 E62 01DAAC2 1.5 31 25 30 1,667.92
woo8 360340114595301 212 S22 E62 01DBDAl 1.5 23 15 20 1,666.03
w009 360346114593501 212 S22 E62 01DAAD2 1.5 31 25 30 1,662.4%6
Wo1lo0 360346114594101 212 S22 E62 01DAAC1 1.5 32 25 30 1,660.25
woll 360345114594601 212 S22 E62 01DABD1 1.5 26 20 26 1,657.91
w012 360345114595401 212 S22 E62 01DBAD1 1.5 17 9 14 1,654.87
w013 360354114593801 212 S22 E62 01ADDD1 1.5 25 18 23 1,654.20
wW0l4 360352114594101 212 S22 E62 01ADDC1 1.5 29 22 26 1,649.86
W0l5 360352114594601 212 S22 E62 01lADCC1 1.5 26 20 25 1,648.86
wolé 360351114595301 212 S22 E62 01ACDD1 1.5 26 19 24 1,650.94
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TABLE 1.--Site identifications, casing size, reported hole depths and screened intervals,
and land-surface altitude for wells--Continued

Reported depth

(feet below land surface)l

U.S. Geological Survey

site designations Land-~
Diameter Screened interval surface
of altitude
Well Standard 3 casing P feet above
name identification Local identification (inches) Drilled Top Bottom sea level)

wo17 360357114593501 212 S22 E62 O01ADAD1 1.5 25 18 22 1,645.92
w018 360357114594101 212 522 E62 01ADAC1 1.5 26 20 25 1,644.76
w019 360357114594601 212 S22 E62 01ADBCl 1.5 26 18 23 1,642.51
w020 360357114595301 212 S22 E62 01ACAD1 1.5 18 12 16 1,641.62
w021 360403114593501 212 S22 E62 01ADAAl 1.5 27 20 25 1,636.13
w023 360403114594701 212 S22 E62 01ADBB1 1.5 30 25 30 1,633.07
w024 360403114595401 212 s22 E62 01ACAAl 1.5 26 18 23 1,633.37
L615 360414114593501 212 522 E62 01AAAAlL 4 32 0 30 1,620.61
L617 360414114593901 212 S22 E62 01AAABl ] 43 10 30 1,619

Le6lYy 360414114594201 212 S22 E62 01AAAB2 4 35 0 31 1,618.71
Le621 360414114594501 212 S22 E62 01AABAl 4 52 30 35 1,618

L623 360414114594701 212 S22 E62 01AABBl 4 48 23 38 1,617.48
L625 360414114595001 212 S22 E62 01AABB2 4 43 8 28 1,617

L627 360414114595301 212 S22 E62 01ABAAl 4 31 10 30 1,617.06
1629 360414114595501 212 S22 E62 01ABABl 4 35 13 23 1,617

L631 360414114595701 212 S22 E62 01ABAB2 4 50 1 50 1,617.54
L633 360414114595901 212 S22 E62 01ABBAl 4 78 21 78 1,617.73
L635 360414115000101 212 S22 E62 O1ABBA2 4 148 0 48 1,619.22
L639 360414115000501 212 S22 E62 01ABBC1l 4 38 10 30 1,620.81
L641 360414115000801 212 S22 E62 01BAAAlL 4 25 8 18 1,620.84
L643 360414115001001 212 S22 E62 01BAAAR2 4 21 0 20 1,620.62
L645 360414115001301 212 s22 E62 01BAABl 4 30 5 15 1,623.48
L647 360414115001501 212 522 E62 01BABAl 4 25 7 22 1,625

L649 360414115001801 212 S22 E62 01BABA2 4q 25 15 20 1,625.91
L653 360414115002201 212 S22 E62 01BABBl 4 25 15 20 1,628.89
L676 360414115005001 212 S22 E62 02AABAl 4 45 20 40 1,642.43
LGO13 360344114582501 212 s22 E63 05CBBBl 6 250 241 243 1,706.45
LG017 360506114590001 212 S21 E63 31BBAA3 6 90 80 82 1,545.96
LG019 360506114502101 212 S21 E63 31BBAAl 6 70 63 67 1,552

LG020 360459114592201 212 s21 E63 31BBAA2 6 20 14 i8 1,551.86
1G021 360424114592201 212 S21 E63 31CCAD1 6 40 37 39 1,613

LG022A 360425114591802 212 s21 E63 31CCAD2 2 == - - 1,613

LG025 360308114592701 212 S22 E63 07BCBD1 6 24 19 23 1,738.59
1LGO26 360307114592601 212 S22 E63 07BCBD2 6 100 87 90 1,738.30
LG027 360506115001101 212 s21 E62 36BABD1 6 62 57 62 1,583.18
LG028A 360503115001502 212 S21 E62 36BABD2 2 25 10 25 1,583.06
LG225 360346115013801 212 522 E62 02CBBC1 6 50 40 45 1,710.97
LG226 360346115013802 212 S22 E62 02CBBC2 6 305 291 301 1,709.88

1 The bottom of the screened interval does not always correspond to the drilled depth of
the hole. Many times the screened interval was placed near the water table and the hole allowed

to collapse below it. Dashes mean the screened interval and (or) the drilled depth of the hole
are unknown.

2 Sites are identified by the standard Geological Survey identification (ID), which is
based on the grid system of latitude and longitude. The ID indicates the geographic location of
each site, and provides a unique number for each. The ID consists of 15 digits: the first € denote
the degrees, minutes, and seconds of latitude; the next 7 denote degrees, minutes, and seconds of
longitude; and the last 2 digits (assigned sequentially) identify the sites within a l-second grid.
For example, site 360504114585301 is at 36° 05’ 04" latitude and 114° 58’ 53" longitude, and it
is the first site recorded in that l-second grid. The initially assigned number is retained as
a permanent identifier even if a more precise latitude and longitude are later determined.

3 The local site-identification system used in this report is based on an index of hydrographic
areas in Nevada (Rush, 1968) and the rectangular subdivision of the public lands referenced to the
Mount Diablo base line and meridian. Each site designation consists of four units separated by
spaces: the first unit is the hydrographic area number. The second unit is the township, preceded
by an S indicate location south of the base line. The third unit is the range, preceded by an E to
indicate location east of the meridian. The fourth unit consists of the section number and letters
designating the quarter section, gquarter-quarter section, and so on (A, B, C, and D indicate the
northeast, northwest, southwest, and southeast quarters, respectively), followed by a number
indicating the sequence in which the site was recorded. For example, site 212 $21 E63 31ABACI is
in Las Vegas Valley (hydrographic area 212). It is the first site recorded in the SW 1/4 of the

NE 1/4 of the NW 1/4 of the NE 1/4 of section 31, Township 21 South, Range 63 East, Mount Diablo
base line and meridian.

4 . . . . . .
All casings and screened intervals are constructed using polyvinyl-chloride pipe except for
wells that are 6 inches in diameter; those are made of steel.
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FIGURE 22.--Water-lcvel trends in wells within the Pittman study arca. Hydrographs of the PG- , L-, and
W-series wells are for the period 1984-87. Hydrographs of the LG-series wells extend back to 1979,
Locations of wells are shown in figurcs 1 and 3. Land-surface altitudes of wells are listed in table 1.
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