United States Department of the Interior

U. §. GEOLOGICAL SURVEY

2730 N. Deer Run Rd.
Carson City, NV 89701
Phone: 775-887-7614

June 27, 2013

MEMORANDUM
To: Devin Galloway, WSFT-West Groundwater Specialist, Sacramento, CA
From: Keith J. Halford, Hydrologist, Nevada WSC, USGS

Subject:  AQUIFER TEST—Analysis of ER-5-5 main, single-well aquifer test of basin
fill, Frenchman Flat, Nevada National Security Site

A single-well aquifer test was conducted by Navarro-Intera, LLC (N-I) at
Frenchman Flat on the Nevada National Security Site (NNSS) in southern Nevada
(Figure 1). Transmissivity of rhyolitic lava-flow aquifers within the basin fill were
estimated (Table 1). Well ER-5-5 main was pumped intermittently between April 27,
2013 and May 16, 2013. Transmissivity estimates from well ER-5-5 will constrain model
forecasts of contaminant migration from the upgradient underground nuclear test
MILK SHAKE, conducted in Emplacement Hole U-5k in 1968 (U.S. Department of
Energy, 2011).

Site and Geology

The aquifer test occurred beneath Frenchman Flat in the southeast corner of
NNSS where transport of radionuclides offsite is a concern (Laczniak and others, 1996).
The well monitored during single-well aquifer testing at ER 5-5 main in Frenchman Flat
is completed in older altered Tertiary alluvium. Well ER 5-5 is located in northern
Frenchman Flat on the eastern edge of the NNSS (Figure 1). The borehole for well ER
5-5 main exclusively penetrates 1,090 ft of basin fill where the lower 160 ft were
saturated (U.S. Department of Energy, 2013). A basalt lava-flow aquifer had been
postulated and simulated at the target interval (~900-1,050 ft below ground surface) of
well ER-5-5 site (U.S. Department of Energy, 2011). Undifferentiated basin fill with
basalt rubble were encountered instead.
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Figure 1.—Location of well ER-5-5, Frenchman Flat, Nevada National Security Site.



Table 1.—Well location and construction data for wells ER-5-5 main and ER-5-5 main
piezometer, Frenchman Flat, Nevada National Security Site.

[Latitude and longitude are in degrees, minutes, and seconds and referenced to North American Datum of 1927 (NAD 27); ft
amsl, feet above North American Vertical Datum of 1929 (NGVD 29); ft bgs, feet below ground surface.]

Ground
surface Depth to Diameter Top Bottom
Map elevation,  Static Water  Screen, Screen, Screen,
Identifier SITE IDENTIFIER Latitude Longitude ft amsl| Level, ft bgs ininches ft bgs ft bgs
Er'ﬁjr']s N/A N36°52'12" W115°55'49" 3,337 930 6 5/8 913 1,038
.ER'5'5 365212115554901 N36°52'12" W115°55'49" 3,337 930 23/8 925 1,045
piezometer

Pumping and Drawdowns

The screened interval of ER-5-5 main produces water from undifferentiated basin
fill. The constant-rate test lasted about 78 hours and was conducted from 5/13/2013
09:50 to 5/16/2013 15:30. Discharge during the constant-rate test averaged 100 gal/min
with a total groundwater withdrawal of about 0.5 million gallons. Total withdrawal during
the period of well development and testing was about 1.4 million gallons (Figure 2).

Water levels were measured at well ER-5-5 piezometer so drawdowns could be
estimated (Figure 2). Drawdowns were estimated as the change from initial water level
without further corrections. Thermal expansion did not occur because water
temperature fluctuated less than 0.2°C during the period of well development and
testing. Barometric and earth tide fluctuations were much smaller than observed
changes in the water levels resulting from pumping (Figure 2).

Analysis

A transmissivity of 400 ft2/d was estimated for geohydrologic units penetrated by
the ER-5-5 borehole. This value was estimated by modeling water—level changes with
superimposed Theis solutions (Halford and others, 2012). All pumping changes were
simulated between April 27 and May 16, 2013. Calibration was limited to the period
between May 7 and May 20, 2013 (Figure 3) because pumping was steady relative to
initial well development prior to May 4, 2013 (Figure 2). A storage coefficient could not
be estimated and was assigned. A value of 0.15 was assumed because the aquifer is
unconfined.


http://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=365212115554901
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Figure 2.—Water-level changes in well ER-5-5 piezometer and pumping rates and
cumulative discharge from well ER-5-5 main during well development and
aquifer testing, April-May, 2013.
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Figure 3.—Measured and simulated drawdown in well ER-5-5 piezometer May 7, 2013
and May 20, 2013.
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Appendix A. Construction diagram well ER-5-5

Well ER-5-5

Surface Elevation: 1,017.1 m (3,336.9 fi)

‘Well coordinates:

Mevada State Planar (NAD 27, feet): N 7725051 E 7153969

Universal Trangversa Mercator (Zone 11) (NAD 83, meters): N 4,080,890.1 E 5852651
Completed: ust 12, 2012

ER-5-5 main \c: .,/ ER-5-5 piezometer

Ground surface

. 106.7-cm  (42-in.) borehole
< lo 366 m (120 ft)

20-in. carbon-steel
casing to 36.9m (117.7 f)

47.0-cm (18 18-in)
borehole to 1067 m (350 fi)

13 38-in. carbon-steel
casing to 1047 m (3434 fi)

BO.B m (265 )

1052 m (245 f)————>putly “

Blank 2 38-in. carbon-steel tubing
to 2818 m (2244 f)

HN-em (12 W-in)
borehale to 3313 m (1,087 f)

Blank 7 58-in. internally epoxy-coated
carbon-steel casing to 2779 m (9118 f)

Crossover sub, from  carbon-steel

2581 m (850 f) \

to stainless—steel tubing,
Crossover sub, from  carbon-steel =
1o siainiess stesl ubing, = qd 2818 to PB20 m (9244 to 9252 h)

2779 lo 2782 m (9118 1o 9127 f) 5 2 Ly 1
i Se

) ) ]l W Praliminary water lavel

Siotted & 587 Failoss-Hegtibig = T~ T " T~ N5 e = 2834 m (294 A)

with bullnose, 278.2 to 3165 m ) A (9-24-2012)

(912.7 to 1,038.3 f)

Bulinose

365 to 72—

(1.038.3 10 1,040.6 H)
Fillto 3017.3 m (1,041 #)

Total depth: 331.3 m (1,087 f)

Goment
A ok

38-in. gravel

Slotted tubing

Fill

Slotted 2 78-in. stainless—steal tubing
2820 to 3B5 m
{925.2 to 1,044.9 fi)

Bullnose
318.5 to 319.2 m
(1,0449 to 1,047.1 )

NOT TO SCALE

Alldapths are below ground surface

Additional details regarding tubing
and casing type, grade, diameter, etc.
are provided In Appendix A-2.

As-built diagram of the well completion for well ER-5-5 (U.S. Department of Energy, 2013).
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