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Executive Summary

This report presents data collected during the annual post-closure site inspection conducted at the
Central Nevada Test Area Surface Corrective Action Unit (CAU) 417 in May of 2008. The
annual post-closure site inspection included inspections of the UC-1, UC-3, and UC-4 sites in
accordance with the Post-Closure Monitoring Plan provided in the CAU 417 Closure Report
(NNSA/NV 2001).

The annual inspection conducted at the UC-1 Central Mud Pit (CMP) indicated that the site and
soil cover were in good condition. Three new cracks or fractures were observed in the soil cover
during the annual inspection and were immediately filled with bentonite chips. The vegetation on
the soil cover was adequate, but showed signs of the area’s ongoing drought. No issues were
identified with the CMP fence, gate, or subsidence monuments. No issues were identified with
the warning signs and monuments at the other two UC-1 locations.

The annual subsidence survey was conducted at UC-1 CMP and UC-4 Mud Pit C in
August 2008. The results of the subsidence surveys indicate that the covers are performing as
expected, and no unusual subsidence was observed.

A vegetation survey of the UC-1 CMP cover and adjacent areas was not performed this year. The
next vegetation survey is scheduled for 2009.

Precipitation occurring July 1, 2007 to June 30, 2008 was below average; the total rainfall for
this period was 1.52 millimeters (0.06 inches). Soil moisture content data showed that the UC-1
CMP cover is performing as designed, and evapotranspiration is effectively removing water from
the cover.

The inspection at UC-3 indicated that the site is in good condition. All monuments and signs
showed no displacement, damage, or have not been removed. No other issues or concerns were
identified.

The inspection at UC-4 indicated that the site is in good condition. All monuments and signs
showed no displacement, damage, or have not been removed.
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1.0 Introduction

This report presents data collected during the annual post-closure site inspection conducted by
the U.S. Department of Energy (DOE) Office of Legacy Management (LM) at the Central
Nevada Test Area (CNTA) surface Corrective Action Unit (CAU) 417. This report has been
prepared in accordance with the Post-Closure Monitoring Plan contained in the CAU 417
Closure Report (NNSA/NV 2001) and Federal Facility Agreement and Consent Order (FFACO)
(FFACO 1996). Responsibility for environmental site restoration of the CNTA was transferred
from the DOE Office of Environmental Management to LM on October 1, 2006.

This report provides an analysis and summary of the annual site inspection and subsidence
survey, meteorological information, and soil moisture monitoring data collected since the last
annual inspection in May 2007. In 2008, the annual site inspection was conducted to document
the physical condition of the CAU 417 soil covers, monuments, signs, fencing, and restricted-use
areas. Subsidence surveys of the UC-1 Central Mud Pit (CMP) and UC-4 Mud Pit C covers were
also conducted. In addition, the UC-1 CMP cover is instrumented to monitor the soil moisture
conditions within the upper 1.2 meters (m) (4 feet [ft]) of the cover to determine if the cover is
performing as designed.

1.1  Purpose

The purpose of the post-closure monitoring at CAU 417 is to determine if:

. Maintenance or repairs to the UC-1 CMP or UC-4 Mud Pit C cover, fences, or diversion
channels are needed,;

. UC-1 CMP or UC-4 Mud Pit C covers are subsiding;
. UC-1 CMP cover is performing as designed;

. Maintenance and repair to the aboveground monuments or warning signs at UC-1, UC-3,
and UC-4 are needed; and

. Modifications to the administrative controls are needed.

1.2  Site Location and Background

The CNTA is located approximately 22.5 kilometers (km) (14 miles [mi]) north of

U.S. Highway 6 and approximately 137 km (85 mi) northeast of Tonopah in Nye County,
Nevada (Figure 1-1). Three emplacement boreholes, UC-1, UC-3, and UC-4, were drilled at
CNTA for underground nuclear weapons testing. On January 19, 1968, the Project Faultless
underground nuclear test was conducted in borehole UC-1 at a depth of 975 m (3,200 ft) below
ground surface. The other two emplacement boreholes (UC-3 and UC-4) were not used, and no
further testing was conducted at CNTA. Boreholes UC-1, UC-3, and UC-4 are located on three
separate land withdrawals that range in size from approximately 1 to 1.5 square mi (Figure 1-2).
All three land withdrawals are accessible to the public.
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Figure 1-1. Central Nevada Test Area Location Map

1.3  Geologic Setting

The CNTA is located in the north-central portion of the Hot Creek Valley within the Basin and
Range physiographic province. This province consists of regularly spaced, roughly north-south-
trending mountain ranges, separated by alluvial valleys formed by faulting. The UC-1 site lies at
an elevation of 1,860 m (6,100 ft) above mean sea level and is bordered by the Hot Creek Range
to the west and the Pancake Range to the east. The Hot Creek Range is composed of Paleozoic
sedimentary rocks and Tertiary volcanic rocks. The Paleozoic rocks consist of sandstone,
quartzite, limestone, and dolomite; while the Tertiary volcanic rocks consist of welded tuff,
nonwelded bedded tuff, argillized and zeolitized tuff, conglomeratic tuffaceous sandstone,
carbonaceous siltstone, and rhyolite (Healey 1968). The alluvium at UC-1 is approximately

730 m (2,400 ft) thick and is underlain by tuffaceous sediments and zeolitized tuffs to a depth of
approximately 998 m (3,275 ft) (Barnes 1968). The Morey Peak—Hot Creek Caldera is thought to
be buried by deposits of tuff and alluvium beneath the northern portion of Hot Creek Valley
(Healey 1968).

The Project Faultless test resulted in the subsidence of an irregularly shaped area of
approximately 0.9 square kilometer (0.3 square mile). One northeast-trending fault scarp extends
beneath the southeastern corner of the UC-1 Mud Pit and cover, with as much as 4.6 m (15 ft)
vertical displacement. Normal drainage patterns were disrupted by the formation of this scarp, so
flood diversion channels were constructed to protect the cover and prevent infiltration along the
fault scarp (NNSA/NV 2001). Depth to the water table at the UC-1 CMP is approximately 168 m
(550 ft).
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Figure 1-2. CAU 417, Central Nevada Test Area Surface Map
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2.0 Post-Closure Monitoring Requirements

2.1 Site Inspections

Quarterly inspections have been conducted since the closure of the site in 2000. Beginning in
2007, the post-closure inspection of CAU 417 has been performed annually. The annual site
inspection is documented on an inspection checklist, with site photographs, and field notes, if
applicable. The post-closure inspection consists of the following:

. Inspecting the UC-1 CMP cover and UC-4 Mud Pit C cover and fencing. This includes
walking the entire perimeter of the fence and documenting the condition of the barbed and
chicken wire fencing, warning signs, and entrance gate.

. Inspecting all aboveground monuments, attached warning signs, and affixed survey pins
placed at UC-1, UC-3, and UC-4 sites for signs of wear, disturbance, vandalism, animal
burrows, and other damage. Repairing monuments and attached signs during site
inspection visits, or if necessary, at a later time in the calendar year.

. Inspecting the condition of the 2 subsidence monuments (SMs) on the UC-4 cover and
12 SMs on the UC-1 CMP cover. A subsidence survey of all SMs is conducted annually to
determine if the covers have subsided.

. Documenting any changes to the cover or fenced area, including but not limited to, the
presence of trash and debris inside the fenced areas, animal burrows on the cover or under
the perimeter fence, erosion features on the covers or diversion channels, and any change
in the health of the UC-1 CMP cover vegetation.

. Documenting the soil water content profile of the UC-1 CMP cover to evaluate whether it
is performing as designed.

. Biannually, reporting on the health and stability of the UC-1 CMP cover vegetation.
2.2 Maintenance and Repair

If a site inspection detects that either the UC-1 CMP cover or the UC-4 Mud Pit C cover is not in
compliance, or if conditions requiring major repairs are noted, or if any other problems in critical
areas are noted, then issues will be evaluated and reported to the Nevada Division of
Environmental Protection (NDEP) within 60 days of detection (in compliance with the FFACO).
The following guidelines apply to CAU 417 maintenance and repairs:

. Cracks, settling features, erosion rills, and animal burrows larger than 15 centimeters (cm)
(6 inches [in.]) deep that extend 1 m (3 ft) or more and that do not compromise the UC-1
CMP or UC-4 Mud Pit C covers will be evaluated and repaired within 90 days of
detection.

. Noncritical cracks, settling features, erosion rills, and animal burrows less than 15 cm
(6 in.) deep that extend less than 1 m (3 ft) will be repaired during the site inspection visit.

. Damage to the fencing surrounding the UC-1 CMP cover or the UC-4 Mud Pit C cover,
warning signs, or monuments will be evaluated and repaired within 90 days of detection.

. Major damage to use-restriction warning signs or monuments will be evaluated and
repaired during subsequent site inspections.

U.S. Department of Energy CY 2008 Post-Closure Inspection & Monitoring Report for CAU 417
January 2009 Doc. No. S0470400
Page 2-1



. All repair work will preserve the original as-built design and will be documented in the
annual post-closure report.

2.3  Soil Moisture Monitoring

The CNTA UC-1 CMP monolayer cover is designed to limit infiltration of moisture into the
disposal unit by evapotranspiration from vegetation that was established on the cover. The cover
performance is monitored using time domain reflectometry (TDR) sensor data to provide a
profile of the water content in the cover. The soil water content profile determines whether the
cover is performing as designed and if it is in compliance with the closure plan and agreements.

The soil moisture content is obtained using a Campbell Scientific TDR-100 and recorded by a
Campbell Scientific data logger housed in an instrument vault located just off the southern edge
of the cover. TDR sensors were buried in the cover at two locations during cover construction.
At both locations, two TDR sensors were placed below the surface of the cover at the following
depths: 0.15, 0.46, 0.76, and 1.07 m (0.5, 1.5, 2.5, and 3.5 ft) (Figure 2—1). The TDR nests are
located approximately 48 m (157 ft) northwest and 48 m (157 ft) northeast of the instrument
vault.

The TDR probes were calibrated to volumetric moisture content (VMC) using a dry-down
method with native soil and full-length cable. The results of the calibration indicated that a
site-specific calibration equation should be used instead of the standard Topp equation

(Topp et al. 1980). It was also found that long cable lengths and soil conductivities caused the
TDR reflection end points to become extremely flat under saturated and near-saturated
conditions, resulting in unreliable data in these regions.

A fourth-order polynomial fit of the calibration data, over the range of 5 to 35 percent VMC,
yielded the following calibration equation:

VMC (%) =—308.701 + 373.1803(L/L) — 163.644(L/L)* + 31.82972(L/L)* — 2.25548(L/L)*
Where L/L is the ratio of cable length to probe length as recorded by the data logger.

In early October 2008 the UC-1 CMP’s existing data logger was replaced with a new Campbell
Scientific data logger, CR1000, and a radio to transmit data to an onsite telemetry station, thus
eliminating the need for a satellite uplink. Soil moisture data are being recorded twice daily and
imported and saved into the System Operation and Analysis at Remote Sites (SOARS) system at
LM’s Grand Junction office. The post-processing software used by SOARS automatically
produces graphs, creates tables, and backs up data daily.

2.4 Compliance Criteria

The depth of the deepest TDR soil moisture probe is the point of compliance for the UC-1 CMP
cover, which is approximately 1.07 m (3.5 ft) below ground surface. Cover compliance will be
based on the soil moisture content of the cover once steady-state conditions are reached. Cover
performance modeling presented in the CAU 417 Corrective Action Plan (DOE/NV 2000)
predicted that steady-state conditions will be achieved within 10 years of cover construction,
which was completed in September of 2000. At that time, it is expected that soil moisture trigger
values will be agreed upon as compliance criteria with NDEP.
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Figure 2—1. UC-1 CMP Cover Monitoring Instrumentation

If soil moisture data indicates that the cover is not operating according to established compliance
criteria, NDEP will be notified of the noncompliance within 14 days. After notified of
noncompliance, a work plan will be submitted to NDEP within 90 days, outlining the proposed
remediation/investigation plan. All corrective actions will be documented in the annual
Post-Closure Inspection and Monitoring Report.

U.S. Department of Energy CY 2008 Post-Closure Inspection & Monitoring Report for CAU 417
January 2009 Doc. No. S0470400
Page 2-3



2.5

All in

Reporting Requirements

spection and maintenance activities conducted during the year are documented and

included in an annual Post-Closure Inspection and Monitoring Report. The report is submitted by
LM to NDEP and includes the following information:

A brief narrative and discussion of all post-closure inspection activities and observations;
Copies of all completed inspection checklists and maintenance records;

UC-1 CMP soil moisture content profiles from the previous year;

Subsidence survey data; and

Specific recommendations for nonstandard maintenance or changes in post-closure
requirements.

All closure and post-closure monitoring documentation is maintained in project files and is

availa

ble upon request.

CY 2008
Doc. No.
Page 2-4
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3.0  Site Inspections, Surveys, and Maintenance

3.1 Annual Site Inspection Results

The annual inspection of all three sites was performed on May 13, 2008. The land survey of SMs
at UC-1 and UC-4 occurred on August 12, 2008. Copies of the inspection checklists and
photographs for CY 2008 are included in Appendix A. A summary of the inspection results is
provided in the following sections.

3.1.1 UC-1 Inspection

The CMP site was in good condition. All locks, fencing, and signs were in good order. The
vegetation on the cover continues to look drought-stressed. No issues were identified with the
monuments, and no maintenance or repairs were recommended. All other signs and monuments
at Mud Pits A and E (Figure 3—1) were in excellent condition.

Minor maintenance activities were performed at UC-1 in 2008. Three cracks in the cover
showing lateral expansion were observed during and repaired at the time of the inspection.

3.1.2 UC-3 Inspection

The site was in excellent condition. No issues were identified with the monuments or signs, and
no maintenance or repairs were recommended.

No issues or concerns were found during the inspections in 2008; therefore, no maintenance or
repairs were performed.

3.1.3 UC-4 Inspection

The Mud Pit C fence and SMs were in good condition. A pin on the gate lock hasp was missing,
but it does not affect the integrity of the locking mechanism. No erosion or subsidence was
observed on the cover. Mud Pits A, B, and D were in excellent condition, and no issues were
identified with Area S or Area X (Figure 3-2). The overall condition of the site was good, and no
issues were noted that affected the integrity of the cover and appurtenances.

3.2 Subsidence Survey Results

Surveys of the SMs for UC-1 and UC-4 were performed on August 12, 2008. A summary of the
survey results is provided in the following sections.

3.2.1 UC-1 Survey

Twelve SMs were installed on the UC-1 CMP cover to provide elevation control and measure
subsidence of the cover located above the CMP and relocation trench (NNSA/NV 2001). These
SMs are shown in Figure 2—1. The baseline subsidence survey was completed on

December 4, 2000, and is used as the reference to calculate subsidence for each subsequent
survey. Beginning in 2007, annual subsidence monitoring replaced the biannual subsidence
monitorings that had taken place since 2002. The UC-1 baseline survey locations and elevations
are provided in Table 3—1 and presented in graphical form in Figure 3—-3.

U.S. Department of Energy CY 2008 Post-Closure Inspection & Monitoring Report for CAU 417
January 2009 Doc. No. S0470400
Page 3-1



Figure 3—1. Location of UC-1 Mud Pits A and E
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Figure 3-2. Location of UC-4 Mud Pits A, B, D, S, and X
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Figure 3-3. UC-1 Cover Settlement

The degree of settlement in both the relocation trench and the CMP is within the predicted range
and shows no unusual subsidence. The data collected over the CMP section of the cover
indicates that the largest subsidence is located along the centerline of the CMP, including SM-6,
SM-7, and SM-8 and along the southern portion of the cap, SM-10, SM-11, and SM-12. This
was expected because of the thicker layer of underlying mud in this area. The northern
monuments SM-2, SM-3, and SM-4, along with the western-most monuments, SM-1, SM-5 and
SM-9, show the least subsidence because of the thinner layer of underlying mud along this
margin of the cover. The greatest degree of settlement continues to be on SM-6, which has
subsided a total of 16.7 cm (6.6 in.) since the baseline survey in December 2000.
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Table 3—1. UC-1 Monument Elevations and Subsidence

Elevation at Top of Monument®®
Subsidence (m)
Date SM-1 SM-2 SM-3 SM-4 SM-5 SM-6 SM-7 SM-8 SM-9 SM-10 SM-11 SM-12
N 6,430,874.2869 | N 6,430,863.3239 | N 6,430,855.2553 | N 6,430,849.7763 | N 6,430,852.0243 | N 6,430,841.7590 | N 6,430,834.5289 | N 6,430,828.6994 | N 6,430,828.8720 | N 6,430,818.6353 | N 6,430,812.8276 | N 6,430,806.7973
E 539,588.2339 E 539,644.8195 E 539,684.3327 E 539,715.7991 E 539,585.4651 E 539,641.4674 E 539,680.5243 E 539,712.4350 E 539,582.4750 E 539,638.2030 E 539,676.0839 E 539,708.9837
12/04/2000 1836.604 1835.154 1834.995 1834.854 1836.541 1834.887 1834.709 1834.681 1836.547 1834.943 1834.744 1834.635
Baseline 0 0 0 0 0 0 0 0 0 0 0 0

01/10/2001 1836.603 1835.149 1834.991 1834.850 1836.540 1834.880 1834.704 1834.676 1836.545 1834.940 1834.741 1834.641
-0.001 -0.005 -0.004 -0.004 -0.001 -0.007 -0.005 -0.005 -0.002 -0.003 -0.003 0.006

2/06/2001 1836.607 1835.150 1834.992 1834.849 1836.540 1834.879 1834.703 1834.674 1836.545 1834.937 1834.738 1834.630
-0.003 -0.004 -0.003 -0.005 -0.001 -0.008 -0.006 -0.007 -0.002 -0.006 -0.006 -0.005

03/13/2001 1836.595 1835.147 1834.992 1834.845 1836.538 1834.874 1834.699 1834.669 1836.534 1834.933 1834.735 1834.622
-0.009 -0.007 -0.003 -0.009 -0.003 -0.013 -0.010 -0.012 -0.013 -0.010 -0.009 -0.013

04/11/2001 1836.584 1835.144 1834.991 1834.841 1836.535 1834.869 1834.693 1834.662 1836.531 1834.928 1834.731 1834.618
-0.020 -0.010 -0.004 -0.013 -0.006 -0.018 -0.016 -0.019 -0.016 -0.015 -0.013 -0.017

05/09/2001 1836.581 1835.144 1834.993 1834.841 1836.534 1834.869 1834.691 1834.661 1836.529 1834.925 1834.728 1834.618
-0.023 -0.010 -0.002 -0.013 -0.007 -0.018 -0.018 -0.020 -0.018 -0.018 -0.016 -0.017

6/12/2001 1836.579 1835.142 1834.992 1834.840 1836.534 1834.864 1834.689 1834.659 1836.529 1834.922 1834.726 1834.617
-0.025 -0.012 -0.003 -0.014 -0.007 -0.023 -0.020 -0.022 -0.018 -0.021 -0.018 -0.018

07/18/2001 1836.577 1835.141 1834.991 1834.838 1836.532 1834.862 1834.686 1834.656 1836.529 1834.920 1834.723 1834.614
-0.027 -0.013 -0.004 -0.016 -0.009 -0.025 -0.023 -0.025 -0.018 -0.023 -0.021 -0.021

08/14/2001 1836.575 1835.140 1834.991 1834.838 1836.531 1834.859 1834.685 1834.655 1836.529 1834.921 1834.723 1834.614
-0.029 -0.014 -0.004 -0.016 -0.010 -0.028 -0.024 -0.026 -0.018 -0.022 -0.021 -0.021

09/12/2001 1836.582 1835.138 1834.988 1834.834 1836.530 1834.854 1834.681 1834.650 1836.527 1834.914 1834.719 1834.610
-0.022 -0.016 -0.007 -0.020 -0.011 -0.033 -0.028 -0.031 -0.020 -0.029 -0.025 -0.025

02/13/2002 1836.568 1835.132 1834.978 1834.824 1836.529 1834.835 1834.666 1834.636 1836.523 1834.900 1834.703 1834.597
-0.036 -0.022 -0.017 -0.030 -0.012 -0.052 -0.043 -0.045 -0.024 -0.043 -0.041 -0.038

08/26/2002 1836.555 1835.129 1834.976 1834.819 1836.523 1834.823 1834.656 1834.627 1836.513 1834.893 1834.695 1834.590
-0.049 -0.025 -0.019 -0.035 -0.018 -0.064 -0.053 -0.054 -0.034 -0.050 -0.049 -0.045

03/06/2003 1836.552 1835.123 1834.972 1834.811 1836.519 1834.805 1834.644 1834.615 1836.509 1834.880 1834.682 1834.577
-0.052 -0.031 -0.023 -0.043 -0.022 -0.082 -0.065 -0.066 -0.038 -0.063 -0.062 -0.058

09/26/2003 1836.545 1835.122 1834.973 1834.807 1836.509 1834.795 1834.638 1834.609 1836.500 1834.874 1834.677 1834.573
-0.059 -0.032 -0.022 -0.047 -0.032 -0.092 -0.071 -0.072 -0.047 -0.069 -0.067 -0.062

03/10/2004 1836.544 1835.116 1834.968 1834.800 1836.507 1834.781 1834.628 1834.598 1836.496 1834.864 1834.666 1834.562
-0.060 -0.038 -0.027 -0.054 -0.034 -0.106 -0.081 -0.083 -0.051 -0.079 -0.078 -0.073

09/15/2004 1836.541 1835.117 1834.970 1834.800 1836.503 1834.776 1834.626 1834.596 1836.496 1834.862 1834.665 1834.560
-0.063 -0.037 -0.025 -0.054 -0.038 -0.111 -0.083 -0.085 -0.051 -0.081 -0.079 -0.075

03/22/2005 1836.535 1835.110 1834.967 1834.793 1836.499 1834.760 1834.615 1834.584 1836.492 1834.851 1834.653 1834.551
-0.069 -0.044 -0.028 -0.061 -0.042 -0.127 -0.094 -0.097 -0.055 -0.092 -0.091 -0.084

09/21/2005 1836.527 1835.110 1834.968 1834.793 1836.494 1834.755 1834.613 1834.583 1836.490 1834.849 1834.650 1834.548
-0.077 -0.044 -0.027 -0.061 -0.047 -0.132 -0.096 -0.098 -0.057 -0.094 -0.094 -0.087

04/19/2006 1836.527 1835.105 1834.964 1834.788 1836.494 1834.743 1834.606 1834.575 1836.490 1834.843 1834.643 1834.542
-0.077 -0.049 -0.031 -0.066 -0.047 -0.144 -0.103 -0.106 -0.057 -0.100 -0.101 -0.093

09/19/2006 1836.524 1835.105 1834.963 1834.788 1836.491 1834.739 1834.604 1834.573 1836.488 1834.840 1834.641 1834.54
-0.08 -0.049 -0.032 -0.066 -0.05 -0.148 -0.105 -0.108 -0.059 -0.103 -0.103 -0.095

02/22/2007 1836.526 1835.101 1834.961 1834.784 1836.493 1834.729 1834.600 1834.568 1836.491 1834.834 1834.635 1834.534
-0.078 -0.053 -0.034 -0.070 -0.048 -0.158 -0.109 -0.113 -0.056 -0.109 -0.109 -0.101

08/12/2008 1836.526 1835.101 1834.961 1834.783 1836.493 1834.720 1834.598 1834.565 1836.491 1834.829 1834.633 1834.530
-0.078 -0.053 -0.034 -0.071 -0.048 -0.167 -0.111 -0.116 -0.056 -0.114 -0.111 -0.105

Vertical datum: National Geodetic Vertical Datum of 1929 in meters

®Horizontal datum: U.S. State Plane 1983; vertical datum: National Geodetic Vertical Datum of 1929

N = northing
E = easting
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3.2.2 UC-4 Survey

Two permanent SMs (west and east monuments) were installed in the cover to provide elevation
control for measuring the subsidence of the cover. These SMs are shown in Figure 3—4. The
baseline subsidence survey was completed on October 12, 1999, and is used as the reference
survey to calculate subsidence. The UC-4 baseline survey locations and elevations are provided
in Table 3-2 and are presented in graphical form in Figure 3—5. Settling of the west monument is
still slightly greater than the predicted settling of 5 cm (2 in.); the total subsidence is 6.4 cm

(2.5 in.) since the baseline survey in October 1999. The east monument has subsided a total of
2.7 em (1.1 in.) since the baseline survey. The largest changes occurred within the first year.

Figure 3-4. UC-4 West and East Monuments
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Table 3—2. UC-4 Monument Elevations and Subsidence
Elevation at Top of Monument™”
Subsidence (m)
Date West Monument East Monument
N 6,435,982.965 N 6,435,978.404
E 538,966.436 E 538,992.231

10/12/1999 1999.269 1999.062
Baseline 0.000 0.000

11/29/1999 1999.260 1999.056
0.009 ~0.006

01/14/2000 1999.254 1999.052
~0.015 ~0.010

02/28/2000 1999.251 1999.053
20018 ~0.009

03/28/2000 1999.247 1999.052
20.022 ~0.010

04/27/2000 1999.242 1999.05
-0.027 -0.012

06/01/2000 1999.241 1999.05
20.028 20.012

02/13/2002 1999.216 1999.037
~0.053 -0.025

08/27/2002 1999.214 1999.039
-~0.055 ~0.023

03/06/2003 1999.21 1999.036
0.059 0.026

09/26/2003 1999.207 1999.035
20.062 -0.027

03/10/2004 1999.208 1999.036
-0.061 ~0.026

09/14/2004 1999.209 1999.041
~0.060 ~0.021

03/22/2005 1999.206 1999.037
—0.063 -0.025

09/21/2005 1999.206 1999.036
~0.063 ~0.026

04/18/2006 1999.203 1999.033
~0.066 20.029

09/19/2006 1999.203 1999.034
0.066 ~0.029

02/22/2007 1999.203 1999.031
~0.066 ~0.031

08/12/2008 1999.205 1999.035
~0.064 0.027

*Vertical datum: National Geodetic Vertical Datum of 1929 in meters

®Horizontal datum: U.S. State Plane 1983; Vertical datum: North American Vertical Datum of 1929
N = northing
E = easting
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Figure 3—5. UC-4 Cover Settlement

3.3 Vegetation Survey Results

A vegetation survey was not performed in 2008. The next vegetation survey will be conducted
in 2009.

3.4 Precipitation and Soil Moisture Monitoring Results

Precipitation data are collected at the UC-1 CMP cover by a Campbell Scientific TE525 tipping
bucket rain gauge. A CS705 precipitation adapter is used for snowfall measurements. The rain
gauge data are collected and stored by the data logger and sent to an onsite telemetry station
where the data are sent and saved to SOARS. The rain gauge was evaluated and repaired during
a general site maintenance visit conducted in early October 2008.

The precipitation record from the UC-1 CMP rain gauge is presented in Figure 3—6. Precipitation
measured from July 1, 2007 to June 30, 2008 was below average; totaling 1.52 millimeters
(0.06 in.).

3.4.1 UC-1 Soil Moisture Results

Graphs of the TDR-derived soil moisture content for July 1, 2007 through June 30, 2008 are
presented in Figure 3—7 through Figure 3—10.
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Figure 3—6. July 1, 2007 through June 1, 2008 Precipitation Data

Figure 3—7. UC-1 Soil Moisture Content, East TDR Nest A
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Figure 3—-8. UC-1 Soil Moisture Content, East TDR Nest B
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Figure 3-9. UC-1 Soil Moisture Content, West TDR Nest A

Figure 3—10. UC-1 Soil Moisture Content, West TDR Nest B
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UC-1 East TDR Nest

TDR data obtained for the east nests, measured at depths of 0.76 meters and 1.07 meters (2.5 ft
and 3.5 ft, respectively), were entirely corrupted from an unknown cause. Previously, the lengthy
cable created a problem in measuring the reflected signal from the TDR probes

(NNSA/NV 2007). Inappropriate signal responses from the two lower stations in the east TDR
nest make interpretation of the data difficult. Only the upper two depths are presented on the
respective graphs, and from the profiles, it is difficult to assess performance of the cover. From
these data it appears that the volumetric moisture content fluctuates by less than one percent in
the upper 1.5 ft of the cap.

UC-1 West TDR Nest

Moisture content measurements indicate steady-state conditions throughout the year with
volumetric moisture content varying by less than one percent in the upper 2.5 ft of the cap.

Overall, both nests present similar profiles and indicate that the cover is performing as designed,
with evapotranspiration effectively removing water from the cover. The moisture content at the
two deeper profiles of the west TDR nest appears to be approaching steady-state conditions. The
moisture sensors in the two deeper profiles of the east TDR nest are not functioning.
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4.0 Summary, Conclusions, and Recommendations
4.1 Summary

The 2008 annual inspection of UC-1 CMP indicated continued integrity of the cover unit. Three
new cracks or fractures were observed on the UC-1 CMP cover during the annual 2008
inspection. These cracks were repaired with an application of bentonite fill at the time of the
inspection. No issues were identified with the fence or gate.

No vegetation survey was conducted in 2008. The next vegetation survey will be performed
in 20009.

Precipitation from July 1, 2007 to June 30, 2008 was below average; the rainfall total was
1.52 millimeters (0.06 inches). According to the Western Regional Climate Center of Reno,
Nevada, CNTA’s location experienced severe drought conditions during this period. Soil
moisture content data shows that the UC-1 cover is performing as designed and
evapotranspiration effectively removing water from the cover.

The UC-1 settling trend that has been occurring since December 2000 continued to show a slight
decrease in elevation during the current monitoring period, and most survey monuments showed
only small changes from the 2007 to 2008 survey. The degree of settling in both the relocation
trench and the CMP is within the predicted range and shows no unusual subsidence.

The inspection of UC-3 indicated that the sites are in excellent condition. All monuments and
use-restriction signs are in good condition. No issues were identified, and no maintenance or
repair activities are recommended at this time.

The inspection of UC-4 indicated that the sites are in excellent condition. All monuments and
use-restriction signs are in good condition. No concerns were identified with the monuments or
gate.

In the annual survey, measurements at the UC-4 east monument indicated a slight decrease in
elevation. Subsidence at the west monument is still slightly greater than the predicted settling;
the total subsidence was 6.6 cm (2.6 in.) since the baseline survey in October 1999. Settling of
the monuments appears to have stabilized.

4.2 Conclusions

. No significant concerns were noted for the UC-1 CMP and UC-4 Mud Pit C covers during
the annual inspection, and no further maintenance or repairs are recommended at this time.

. No significant concerns were noted on the subsidence surveys for UC-1 and UC-4.

. Soil moisture monitoring data indicates that the cover is performing as designed, and that
evapotranspiration appears to be effectively removing water from the cover.

. The soil moisture monitoring compliance criteria cannot be established at this time because
of below average rainfall during the past year.
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4.3 Recommendations

. Continue site inspections annually as scheduled to observe the condition of the covers,
fence, vegetation, signs, and monuments.

. Continue annual subsidence surveys on UC-1 and UC-4.

. Conduct a vegetation survey in 2009 in order to comply with the agreement to perform the
vegetation survey biannually.

. Continue soil moisture data collection from the west TDR nest and, when possible, from
the east TDR nest.

. Meet with NDEP to discuss the closure plan with respect to historical site data collected,

present site conditions, and future path forward.
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Photograph Log

Photograph Date Description
1 05/13/2008 UC-1 View from south edge looking west
2 05/13/2008 UC-1 View from south edge looking northwest
3 05/13/2008 UC-1 View from south edge looking north
4 05/13/2008 UC-1 View from south edge looking northeast
5 05/13/2008 UC-1 Cover SM-9, SM-5, SM-1
6 05/13/2008 UC-1 Cover SM-10, SM-6, SM-2
7 05/13/2008 UC-1 Cover SM-11, SM-7, SM-3
8 05/13/2008 UC-1 Cover SM-12, SM-8, SM-4
9 05/13/2008 UC-1 Erosional rill east end of berm
10 05/13/2008 UC-4 View from center looking west
11 05/13/2008 UC-4 View from center looking east
12 05/13/2008 UC-4 View looking southeast
13 05/13/2008 UC-4 View looking northeast
14 05/13/2008 UC-4 View looking northwest
15 05/13/2008 UC-4 View looking southwest
16 05/13/2008 UC-4 View looking east from west subsidence marker
17 05/13/2008 UC-4 Cover overview
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Photograph 1. UC-1 View from south edge looking west

Photograph 2. UC-1 View from south edge looking northwest
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Photograph 3. UC-1 View from south edge looking north

Photograph 4. UC-1 View from south edge looking northeast
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Photograph 5. UC-1 Cover SM-9, SM-5, SM-1

Photograph 6. UC-1 Cover SM-10, SM-6, SM-2
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Photograph 7. UC-1 Cover SM-11, SM-7, SM-3

Photograph 8. UC-1 Cover SM-12, SM-8, SM-4
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Photograph 9. UC-1 Erosional rill east end of berm

Photograph 10. UC-4 View from center looking west
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Photograph 11. UC-4 View from center looking east

Photograph 12. UC-4 View looking southeast
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Photograph 13. UC-4 View looking northeast

Photograph 14. UC-4 View looking northwest
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Photograph 15. UC-4 View looking southwest

Photograph 16. UC-4 View looking east from west subsidence marker
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Photograph 17. UC-4 Cover overview
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