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PERSONS PRESENT:

B. Werling [Center for Nuclear Waste Regulatory Analyses (CNWRA)], R. Klar ,and B. Styre
(Raba Kistner) traveled to Las Vegas and Nye County, Nevada to participate in a Nye County
Early Warning Drilling Program sampling event. Representatives of Nye County invited several
organizations to participate and collect water samples from completed wells in the Early
Warning Drilling Program. The number of organizations and individuals participating in the
sampling event varied from day to day. Participants included representatives of Nye County
and its subcontractors, Los Alamos National Laboratory, United States Geological Survey,
State of Nevada, U.S. Department of Energy (DOE)/Bechtel SAIC Company and the University
of Nevada at Las Vegas.

BACKGROUND AND PURPOSE OF TRIP:

Nye County, with funding from the DOE, established the Early Warning Drilling Program in
fiscal year 1999. The Early Warning Drilling Program is designed to protect residents of
Nye County against potential radionuclide contamination and to produce data regarding the
geology, chemistry, and hydrology of strata located along the potential flow path of
groundwater emanating from Yucca Mountain and vicinity. CNWRA staff participated in the
recent sampling event to observe practices and procedures used to collect water samples
for the DOE Yucca Mountain program and to obtain water samples for independent
chemical analyses.

The Early Warning Drilling Program has proceeded in several phases. The work during this
sampling event involved Early Warning Drilling Program wells from Phase II (NC-EWDP-19D
and 7SC), Phase HII (NC-EWDP-191M1 and 191M2) and Phase IV (NC-EWDP-16P). See
Figure 1 for approximate locations of the Early Warning Drilling Program boreholes. Nye
County will provide detailed descriptions of each borehole, including summary lithologic logs,
water level data, and well completion information at their web site (www.nyecounty.com) under
the Early Warning Drilling Program section.

Well NC-EWDP-16P is a piezometer well consisting of a single PVC pipe with only one
screened interval for collecting samples. All of the other wells from this sampling event contain
a single casing with multiple screens. Wells NC-EWDP-191M1 and 7SC have Westbay MP 55
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Figure 1. Approximate Locations of Early Warning Drilling Program Wells. Image
Courtesy of Nye County (www.nyecounty.com)

(Westbay Industries, Inc.) monitoring systems installed. The Westbay systems include packers
for isolation of groundwater production zones and ports for sampling of geochemistry and for
continuous monitoring of downhole pressures. Wells NC-EWDP-191M2 and 19D do not have
the Westbay systems installed. Therefore the production zones are not isolated in the same
manner. Well NC-EWDP-1 91M2 was sampled at Zone 5. Well NC-EWDP-1 9D was sampled
8.5 meters [28 feet] above the top of Zone 1.

SUMMARY OF ACTIVITIES:

Nye County is sampling various Early Warning Drilling Program wells from the end of
September through November 2003. This trip was the second time that the CNWRA
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participated during this two month sampling event. Details concerning the first trip can be found
in the September 28 thru October 3, 2003 trip report. Nye County's plans for the week of
October 27-31, 2003 called for the sampling of five wells. CNWRA staff planned to participate
during the first four days. Samples were collected from only one zone for each of the wells. In
total samples from five zones were collected.

Sampling generally proceeded with Nye County personnel opening the well, measuring and
recording static water level, installing the pumping apparatus, and purging the well. Wells
NC-EWDP-191M1, 16P, and 7SC were pumped to discharge at least three borehole volumes
prior to sampling. Wells NC-EWDP-1 91M2 and 19D were sampled before three borehole
volumes were pumped out. These wells have multiple production zones that were not isolated.
The time required to pump three volumes of the entire borehole was prohibitive for these wells.
Well NC-EWDP-191M2 was determined to have stable chemistry (pH and conductivity) before
sampling started. Well NC-EWDP-19D did not have stable chemistry before sampling started.
There were concerns that the chemistry at NC-EWDP-1 9D would never stabilize and some
participants did not collect samples. CNWRA staff did collect samples with an understanding
and notation of the possible limitations of use of results. Nye County personnel (K. Gilmore)
and Los Alamos National Laboratory personnel (A. Meijer) each used in-line monitoring probes
that were capable of measuring pH, conductivity, oxidation-reduction potential, dissolved
oxygen, and temperature of the well discharge. Data from these in-line probes were used to
monitor the adequacy of the well purging and for comparison with field measurements. Once
samples were ready to be taken, each interested group collected water from the same
discharge point, which was upstream of the discharge tubing for the in-line probe assemblies.
The volume and type of container used for the collection of samples varied depending on the
needs and interests of each organization collecting samples.

During the sampling event, CNWRA staff conducted field analyses and collected samples for
subsequent laboratory analyses. For each well, approximately 3 liters of water were collected
and were split and/or processed into subsamples for subsequent laboratory analyses. Sample
types and quantities are listed in Table 1. CNWRA field analyses included measurement of
temperature, pH, oxidation-reduction potential, conductivity, dissolved oxygen, and alkalinity.
Table 2 provides preliminary results of CNWRA field measurements.

CONCLUSIONS:

The Early Warning Drilling Program continues to be a source for important site characterization
information that will impact the licensing process. Additional chemical and mineralogical data
gained from the wells will help to bound radionuclide transport parameters used in predicting
the potential for radionuclide migration and may provide information regarding the fate of water
transported away from Yucca Mountain and vicinity.

OTHER PERTINENT ITEMS:

None.
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Table 1. Sample Types and Volumes Collected for Each Groundwater Zone During the
October 26-30, 2003 Early Warning Drilling Program Sampling Event. A Total of 7

Zones Were Sampled.

Sample Volume and Filtration Preservation Analyses
Container Type

Two 40mL, filtered, 0.45 pm none Inorganic carbon (in duplicate)
amber glass

250 mL, amber glass filtered, 0.45 pm none stable isotope ratio,
(H/D and 160/180)

500 mL, high density not filtered none anions, cations, trace metals
polyethylene

I liter, high density filtered, 0.45 pm none anions, cations, trace metals
polyethylene

I liter, high density filtered, 0.45 am 1+1 HNO3 cations, trace metals
polyethylene (trace metal grade)

Table 2. Summary of Preliminary Field Chemistry Measurements for the
September/November 2003 Early Warning Drilling Program Sampling Event

Well Zone Water pH conductivity Dissolved Eh Alkalinity Measurement
Temperature (ASCM) Oxygen (mv) (mmgQt) Source

(-C) (mgIL) (NHE) (as CaCo,)

191M1 Zone 5 31.5 8.86 418 5.55 431.0 189 CNWRA

191M2 Zone 5 31.5 8.95 426 4.99 430.2 188 CNWRA

16P NA 31.5 8.54 460 6.85 662.7 147 CNWRA

19D NA* 28.3 8.29 734 4.30 527.1 322 CNWRA

7SC Zone 4 22.0 8.39 699 3.43 330.3 218 CNWRA

Sampled 8.5 meters [28 feet] above the top of Zone 1

PROBLEMS ENCOUNTERED:

Some of the redox measurements during this sampling event were higher than measurements
recorded from previous sampling events. This trend was noticed during the September 28 to
October 3, 2003 trip. The CNWRA redox measurements were also different from some of the
redox measurements of the other participants. This inconsistency increases the uncertainty
associated with the redox values for the wells. For the October 27 thru 30, 2003 trip two
different redox instruments and several different redox standards were used. CNWRA
continues to work to resolve the situation and notes that this situation has not occurred with any
of the other field measurements.
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PENDING ACTIONS:

Chemical analyses of the water samples are underway.

RECOMMENDATIONS:

U.S. Nuclear Regulatory Commission (NRC) and CNWRA staff should continue involvement in
the Early Warning Drilling Program. Through direct participation, NRC and CNWRA personnel
can (i) improve communication with the public and interested parties, (ii) provide rapid response
to procedural and quality assurance issues through awareness of sampling practices and (iii) be
better prepared to evaluate the anticipated DOE license application based on a first-hand
knowledge of the collection practices and limitations of the data generated within the Early
Warning Drilling Program characterization process. These direct interactions and first-hand
awareness are important to meeting NRC goals of increasing public confidence, reducing the
regulatory burden, and streamlining the licensing process.
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