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EXECUTIVE SUMMARY 

This Post-Closure Inspection and Monitoring report provides the results of inspections and 
monitoring for Corrective Action Unit (CAU) 110, Area 3 Waste Management Division (WMD) 
U-3ax/bl Crater. This report includes an analysis and summary of the site inspections, repairs 
and maintenance, meteorological information, and soil moisture monitoring data obtained at 
CAU 1 10, for the annual period July 2004 through June 2005. 

Site inspections of the cover were performed quarterly to identify any significant changes to the 
site requiring action. The overall condition of the cover, cover vegetation, perimeter fence, and 
use restriction warning signs was good. Settling was observed that exceeded the action level as 
specified in Section VII.B.7 of the Hazardous Waste Permit Number NEV HW009 (Nevada 
Division of Environmental Protection, 2000). This permit states that cracks or settling greater 
than 15 centimeters (cm) (6 inches [in]) deep that extend 1 .O meter (m) (3 feet [ft]) or more on 
the cover will be evaluated and repaired within 60 days of detection. 

An area of settling along the east edge of the cover that was repaired previously in August 2003, 
December 2003, and May 2004 was observed during the September 2004 inspection to again be 
above the action level and required repair. This area and another area along the southeast edge 
of the cover that was first observed during the March 2004 inspection were repaired in 
October 2004. New cracks around these areas were observed during the June 2005 inspection, 
but were below the action level. These areas will be monitored closely for additional settling. 

The semiannual subsidence surveys were done in September 2004 and March 2005. No 
significant subsidence was observed in the survey data. Monument 5 shows the greatest amount 
of subsidence (-0.015 m [-0.05 ft] compared to the baseline survey of 2000). This amount is 
negligible and near the resolution of the survey instruments, and it does not indicate that 
subsidence is occurring on the cover. 

Soil moisture results obtained to date indicate that the CAU 1 10 cover is performing as expected. 
At shallow depths, Time Domain Reflectometry (TDR) data indicated a significant increase in 
soil moisture due to heavier than normal precipitation, drying to less than 10 percent Volumetric 
Moisture Content (VMC) by the end of June. At 2.4 m (8 ft) below the cover surface, TDR data 
show a soil moisture content between 10 and 15 percent VMC. The wetting front on the West 
TDR Nest A has caused a loss of signal due to the high soil moisture content (greater than 30 
percent VMC) in conductive soil. It is expected that data for this probe will recover as 
evapotranspiration causes the moisture content to decrease and the probe returns to its normal 
operating range. 

During this reporting period, the cover has been subjected to above average precipitation and is 
currently reaching equilibrium from these events. It is expected that by the end of the next 
reporting period the soil moisture compliance level can be established. 

ix 
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1.0 INTRODUCTION 

1.1 SCOPE AND OBJECTIVES 

Corrective Action Unit (CAU) 110, Area 3 Waste Management Division (WMD) U-3axrOl 
Crater, is located in Area 3 of the Nevada Test Site (NTS) in Nye County, Nevada. This report 
provides an analysis and summary of site inspections, repair and maintenance activities, 
subsidence surveys, vegetation monitoring, meteorological information, and soil moisture 
monitoring data obtained at CAU 110 for the period July 2004 through June 2005. This report 
has been prepared in accordance with the Federal Facility Agreement and Consent Order 
(FFACO) of 1996. 

Inspections of CAU 110 are conducted quarterly to determine and document the physical 
condition of the U-3 ax/bl Crater cover and any unusual conditions that could impact the proper 
operation of the waste unit cover. 

The objective of the soil moisture monitoring program is to monitor the stability of soil moisture 
conditions within the upper 2.4 meters (m) (8 feet [ft]) of the cover and detect changes that may 
indicate moisture movement exceeding the cover’s designed performance expectations. 

1.2 BACKGROUND 
The U-3ax/bl Crater is a historic radioactive disposal unit located within the Area 3 Radioactive 
Waste Management Site (RWMS) on the NTS (Figure 1). The unit, which was formed by 
excavating the area between two subsidence craters (U-3ax and U-3 bl), was operationally closed 
in 1987 under the Resource Conservation and Recovery Act (RCRA) as a hazardous waste 
landfill. 

The U-3ax/bl Crater was identified as a historic RCRA site and was closed in accordance with 
the RCRA Part B Permit issued by the Nevada Division of Environmental Protection (NDEP), 
Permit Number NEV HW009 (NDEP, 2000). This permit specified that the unit would be closed 
under Title 40 Code of Federal Regulations (CFR) Part 265 (U.S. Environmental Protection 
Agency [EPA], 1996) closure requirements for interim status facilities. Additional closure 
requirements included U.S. Department of Energy (DOE) Order 5820.2A (DOE, 1988) and 
DOE Order 435.1 (DOE, 1999). 

1.3 GEOLOGIC SETTING 
Area 3 is located in Yucca Flat, within the northeast quadrant of the NTS. The Yucca Flat 
watershed is a structurally closed basin encompassing an area of approximately 780 square 
kilometers (300 square miles). The structural geomorphology of Yucca Flat is typical of the 
Basin and Range Physiographic Province. Yucca Flat lies in one of the most arid regions of the 
country. Water balance calculations for Area 3 indicate that it is continuously in a state of 
moisture deficit. 

1 
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2.0 POST-CLOSURE MONITORING REQUIREMENTS 

2.1 BACKGROUND 
Post-closure monitoring requirements for CAU 1 10 are described in Closure Report for 
Corrective Action Unit 1 10 (U.S. Department of Energy, National Nuclear Security 
Administration Nevada Operations Office [NNSA/NV], 200 1). 

2.2 INSPECTIONS 
Inspections are done quarterly, and consist of visual observations to inspect the condition of the 
cover and to document the status of use restriction warning signs and site fencing. Each site 
inspection is docuineiited on a site inspection form, and copies of these are included in 
Appendix A of this report. 

The post-closure inspection consists of the following: 

The perimeter of the cover fencing is walked by the inspector, and the condition of the 
fencing, warning signs, entrance gate, and lock is documented. 

The seven survey subsidence markers located on the cover are inspected. In addition, the 
elevations of all seven survey markers are surveyed twice a year and compared to baseline 
elevations collected in 2000 to determine if the cover has subsided. 

During each inspection, any changes in the condition of the cover, warning signs, or fenced 
area are documented. Specific changes noted on the current condition of the cover include, 
but are not limited to, traslddebris within the fenced compound, animal burrowshesting 
activity, or erosion of the cover. 

Cracks or areas of settling less than 15 centimeters (cm) (6 inches [in]) deep on the cover are 
documented and scheduled for repair on an annual basis. Larger cracks or areas of settling 
are immediately evaluated and repaired within 60 days. 

All repair work will preserve the original cover “as built” design. If the cover repair requires 
modification of the cover design, U.S. Department of Energy, National Nuclear Security 
Administration Nevada Site Office (NNSA/NSO) will present a formal design modification 
request to the NDEP prior to making the design modification. 

2.3 COVER MONITORING 
The CAU 1 10 cover is designed to limit infiltration of precipitation into the disposal unit by 
evapotranspiration of vegetation on the cover. The cover performance is monitored using Time 
Domain Reflectometry (TDR) soil water content sensors that are buried at 0.3 m (1 ft) depth 
intervals up to 2.4 m (8 ft) within the waste cover to provide water content profile data. TDR 
probes are installed at a distance of 50.3 m (1 65 ft) from the southern edge of the cover. A 
profile of eight probes (a stack) is repeated at four locations across the cover (Figures 2 and 3 ) .  
The soil water content profile data are used to determine whether the cover is functioning as 
designed. Soil moisture content data from the TDR moisture probes are recorded daily and 
stored on a datalogger. The data are downloaded remotely over a radiokelephone link. 

3 
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2.4 COMPLIANCE CRITERIA 
The CAU 1 10 cover boundary is defined by the fence installed around the cover, which is 
approximately 3.0 hectares (7.5 acres). The point of compliance is at the deepest TDR soil 
moisture probe (2.4 m [8 ft] below the cover surface). Compliance will be set based on soil 
moisture content; however, the specific criteria will not be established until enough data have 
been collected during average site conditions to establish a realistic compliance level. Once the 
soil moisture content within the cover reaches equilibrium under normal or above average 
precipitation conditions, soil moisture compliance values will be agreed upon with the NDEP. 
During this monitoring period, the response of the cover under above average precipitation 
conditions was observed and compared to predicted performance. Once the cover reaches 
equilibrium, which is expected to occur during the next reporting period, a compliance level can 
be set. 

The following compliance criteria have been established: 

1. Notify the NDEP of noncompliance within 14 days of determining that the cover is not 
operating according to the established compliance criteria. 

2. Compile a list of non-critical maintenance activities (cracks or settling imperfections equal to 
or less than 15 cm [6 in] deep on the cover) and address them in the following fiscal year. 

3. Evaluate and repair cracks or settling features greater than 15 cm (6 in) deep which extend 
1 m ( 3  fi) or more on the cover within 60 days of detection. 

2.5 REPORTING REQUIREMENTS 
All inspection and maintenance activities conducted during the year will be documented and 
submitted to the NDEP. The annual post-closure inspection and monitoring report will be 
provided on or before August 3 1 of each year. The proposed duration of post-closure inspections 
is five years. After five years of post-closure inspections and monitoring, the NNSANSO may 
submit a request to the NDEP to reevaluate the monitoring program and/or schedule. 

The annual post-closure report will include the following information: 

Brief summary of each inspection 

Inspection checklists, field notes, and site photographs 

Subsidence survey results 

Monthly precipitation records for the Buster Jangle Y (BJY) meteorological station 

Periodic reports on the health of cover vegetation 

Soil moisture content profiles for the reported monitoring period 

Maintenance and repair documentation (if any) 

Specific recommendations for nonstandard maintenance or changes in post-closure 
monitoring 

4 
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3.0 SITE INSPECTIONS AND SURVEYS 

3.1 SITE INSPECTIONS 
Site inspections are conducted in March, June, September, and December. The inspections are 
completed to evaluate and document the performance and maintenance needs of CAU 1 10 in 
accordance with the requirements of Title 40 CFR 3265.1 5. the RCRA Part B Permit (NDEP, 
2000), and the CAU 110 Closure Report (NNSA/NV, 2001). Site inspection documentation 
iiicludes copies of the iiispection checklists, field logbook notes, and site photographs. Copies of 
the inspection checklists and associated field notes for September 2004, December 2004, 
March 2005, and June 2005. as well as site photographs, are included in Appendix A. 

3.1.1 Site Inspection Results 

September 14, 2004, Inspection 
0 Two areas of cracking and settling (one along the east side of the cover and one along the 

southeast side of the cover) were at actionable levels. The area along the east side of the 
cover had been repaired on three previous occasions. 

Animal burrows were noted on the cover. 

The condition of warning signs, fencing, subsidence monuments (SMs), and cover vegetation 
was good. 

Conclusions/Recommendations : 

0 Continue inspections as scheduled. 

Repair the two areas of cracking and settling. 

December 14, 2004, Inspection 

The two areas of cracking and settling were repaired on October 25, 2004, and were in good 
condition during this inspection, with no indication of further cracking or settling. 

Animal burrows were noted on the cover. 

The condition of warning signs, fencing, SMs, and cover vegetation was good. 

0 

Conclusions/Recommendations: 

Contiiiue iiispections as scheduled. 

0 Monitor repaired areas for evidence of fkrther settling. 

March 21, 2005, Inspection 
0 The previously repaired areas were in good condition with no indication of cracking or 

settling. 

Animal burrows were noted on the cover. 

The condition of warning signs, fencing, SMs, and cover vegetation was good. 

7 
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Conclusions/Recoinmendations : 

Continue inspections as scheduled. 

Trap and relocate small inaniinals in approximately April, June, and September of 2005. 

Monitor repaired areas for evidence of further settling. 

June 2 1, 2005, hispection 

Minor cracks were observed around the previously repaired areas, but they did not exceed the 
settling compliance criterion. 

Animal burrows were noted on the cover, but fewer were observed than during previous 
inspections. 

The condition of warning signs, fencing, SMs, and cover vegetation was good. 

Conclusions/Reconiniendations : 

Continue inspections as scheduled. 

Perforin an inspection in August 2005 to follow up and evaluate the cracking around the 
previously repaired areas and the possible need for repair. 

3.2 MAINTENANCE AND REPAIR 

Site maintenance and cover repairs were made in October 2004, April 2005, and June 2005 as a 
result of observations made during site inspections. 

October 25, 2004, Repairs 

During the September 14,2004, inspection, two areas of settling (one along the east side of the 
cover and one along the southeast side of the cover) exceeded the settling compliance criterion. 
The area along the east side of the cover had been repaired on three previous occasions. The two 
areas were repaired on October 25, 2004. A portable, gas-powered tamper was used to collapse 
the cracks and open up the void spaces to the surface. The areas were then backfilled with clean 
soil using wheelbarrows and shovels, and compacted using the tamper. During the repair, a third 
system of cracks was noticed near the area along the southeast side of the cover. This area was 
also repaired during this time. Field notes for this repair are included in Appendix A. 

April 17, 2005, Power Failure of West TDR 

On January 3,2005, a connection from the solar panel to the battery failed, allowing the storage 
battery to completely discharge and resulting in the data logger failing to collect data on the West 
TDR nests from January 3 through April 16, 2005. The problem was identified on April 16, 
repaired on April 17, 2005, and the battery replaced on April 21,2005. The East TDR nests were 
uiiaffect ed . 
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April 19-21,2005, Mammal Trapping 

During the March 21,2005, site inspection, it was recommended to trap and relocate small 
mammals on the cover during three sessions in 2005. This activity was first performed on 
April 19-21,2005. A total of 130 deer mice, kangaroo rats, and other small mammals were 
trapped and relocated from the cover. 

June 14-16,2005, Mammal Trapping 

The second session of mammal trapping was performed on June 14- 16,2005. During this 
second round of trapping, 26 small mammals were trapped and relocated from the cover. The 
third session of mammal trapping is planned for September or October of 2005. 

June 30,2005, TDR Calibration 

On June 30,2005, an inspection of the TDR system and calibration were performed to determine 
if a partial loss of signal at the 1.5-m (5-ft) depth was due to a calibration shift of the TDR 
waveform, or if it was due to signal loss due to high conductivity of the soils from increased soil 
moisture content. The individual TDR waveforms were examined and found to be correctly 
registered for each multiplexer setting and showed no shift in position. The TDR 
instrumentation was found to be operating within its specifications, and the loss of signal was 
attributed to high soil moisture levels outside the calibration range of the TDR probes. 

The general increase in soil moisture content that occurred after April 2002 at the East TDR 
Nest B noted in the previous report was not the result of an instrumentation problem but is due to 
the soil in that nest reaching equilibrium. 

3.3 SUBSIDENCE SURVEY 
Seven SMs were installed on the cover to provide elevation control and to determine if 
subsidence of the cover occurs. The SM location map is provided in Appendix B. The initial 
baseline subsidence survey was done on December 14,2000. Subsequent surveys are done twice 
a year and are compared to the December 2000 baseline survey results. During this monitoring 
period, the subsidence surveys were done on September 9, 2004, and March 14, 2005. 

The subsidence survey results are tabulated in Table 1. No significant subsidence is observed in 
the survey data. Monument 5 shows the greatest decrease in elevation (-0.015 m [-0.05 ft]) 
compared to the baseline survey in 2000. Calculated subsidence values are negligible and near 
the resolution of the survey instruments, and do not indicate that subsidence is occurring on the 
cover. 
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TABLE 1. U3ax/bl SUBSIDENCE MONUMENT ELEVATIONS AND SUBSIDENCE RESULTS 

December 2000 
Baseline 

July 2001 

January 2002 

September 2002 

January 2003 

July 2003 
~ 

March 2004 

September 2004 

March 2005 

3levations based or 

- 1 - 1 -  I -  1 - 1 - 1 -  
4,021.83 4,021.28 4,019.83 4,020.98 4,021.86 4,019.24 4,020.51 

-0.0 1 0.00 0.00 -0.0 1 -0.0 1 -0.0 1 -0.0 I 

4,021.84 4,021.28 4,019.83 4,020.98 4,021.86 4,019.24 4,020.51 

0.00 0.00 0.00 -0.01 -0.0 1 -0.01 -0.01 

4,021.83 4,021.27 4,019.83 4,020.98 4,021.86 4,019.24 4,020.50 

-0.01 -0.0 1 0.00 -0.0 1 -0.0 1 -0.01 -0.02 

4,021.83 4,021.27 4,019.83 4,020.98 4,021.86 4,019.24 4,020.50 

-0.01 1 -0.01 I 0.00 1 -0.01 1 -0.01 I -0.01 ~ 1 -0.02 

4,021.83 I 4,021.27 I 4,019.83 I 4,020.97 1 4,021.85 1 4,019.24 I 4,020.50 

-0.01 I -0.01 I 0.00 I -0.02 1 -0.02 I -0.01 I -0.02 

4,021.82 4,021.26 4,019.82 4,020.97 4,021.83 4,019.22 4,020.49 

-0.02 -0.02 -0.01 -0.02 -0.04 -0.03 -0.03 

4,021.82 4,021.26 4,019.82 4,020.96 4,021.83 4,019.23 4,020.49 

-0.02 -0.02 -0.01 -0.03 -0.04 -0.02 -0.03 

4,021.82 4,021.26 4,019.82 4,020.96 4,021.82 4,019.22 4,020.49 

-0.02 -0.02 -0.01 -0.03 -0.05 -0.03 -0.03 
Vorth American Vertical Datum of 1929 in feet. 
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I 2001 2002 2003 2004 2005 
(percent) (percent) (percent) (percent) (percent) 

3.4 

Total Vegetative Cover 
Perennial Cover 
Annual Cover 

MulcWLitter 

VEGETATION SURVEY 

7.8 6.4 3.2 12.8 20.2 
2.6 6.4 2.4 9.6 16.8 
5.2 0.0 0.8 3.2 3.4 

43.6 24.1 28.0 14.6 26.2 

The CAU 1 10 cover was initially planted with native seed on December 4 through 5,2000. 
Revegetation surveys have been conducted every spring since the site was seeded to assess the 
success of the seeding effort. The May 2005 vegetation survey report and methodology are 
included in Appendix C. The status of the vegetation on the CAU 110 cover was evaluated by 
estimating the amount of vegetative cover and density of plant species. 

Bare 
Rock 

3.4.1 Vegetated Cover 

Not Recorded Not Recorded 30.4 38.4 5.4 
Not Recorded Not Recorded 38.4 34.2 48.2 

Plant Cover 

Plant cover was 75 percent higher this year than it was last year. Perennial plant cover continues 
to increase on the closure cover. Annual plant cover was not significantly different than 2004. 
In 2004, about 25 percent of total plant cover was from annuals. In 2005, a year of above normal 
precipitation, annuals only make up 17 percent of the total cover. Total plant cover on the edges 
of the closure cover, which has re-seeded naturally, was 23 percent, slightly higher than on the 
closure cover. A major difference is that all of the plant cover on the un-seeded edges is from 
annual plants. The average percent cover estimates over the last five years are presented in 
Table 2. 

TABLE 2. CAU 110 AVERAGE PERCENT COVER ESTIMATES 

Plant density 

In 2005, annual plant density was the highest since the cover was seeded. The 100 plants per 
square meter this year represents a 20 percent increase over last year and a five-fold increase 
over annual density estimates for 2003. The species with the most significant increases were 
buckwheat, halogeton, and cheatgrass. Interestingly, the density of Russian thistle was slightly 
lower this year than last year. As was common throughout much of the region this spring, there 
was an abundance of native annual forbs. Common native wildflowers observed on the cover 
this year include smooth desertdandelion, dustymaiden, blazingstar, Nevada cateye, bristly 
fiddleneck, and tall tumblemustard. 

3.4.2 Conclusions and Recommendations 

Total plant cover increased from 12.8 percent in 2004 to 20.2 percent in 2005. This is a good 
indication that native plant species on the cover have successfully survived the drought 
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conditions that followed reseeding in 2000. The almost 8 percent increase in plant cover this 
year is attributed to increases in perennial plant cover. Perennial plant cover is 17 percent this 
year, a significant increase over the 2 percent just two years ago. In contrast, there was only a 
slight (0.2 percent) increase in annual plant cover from 2004 to 2005. 

Based on revegetation efforts in similar regions, a goal of 12 percent plant cover after five years 
was established. This does not represent the final plant cover expected on the cover, but an 
intermediate stage. The five-year goal was met and exceeded this year. Actual total plant cover 
is 20 percent, and the majority (1 7 percent) is attributed to perennial native plants. Eventually, 
plant cover should approach 25 percent based on the results of cover estimates for similar plant 
communities on the NTS. 

The plant community on the cover is well established. The density of perennial plant species has 
remained the same over the last three years. Plant cover has increased to over 20 percent, well 
above the goal of 12 percent. There is no indication that remedial revegetation is necessary. 
Vegetation monitoring in future years should focus on annual weedy species, specifically 
halogeton, cheatgrass, and Russian thistle. If these species increase in density and cover, and 
appear to have a detrimental effect on the perennial plant species, as evidenced by decreases in 
perennial plant cover and/or density, some remedial action may be necessary to protect the 
composition and stability of the vegetative cover. 

The CAU 1 10 cover vegetation should continue to be monitored annually to evaluate plant 
cover, density, and diversity. 
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4.0 SOIL MOISTURE MONITORING 

The CAU 110 cover is designed to liinit infiltration into the disposal unit by use of 
evapotranspiration from vegetation that was established on the cover for that purpose. The cover 
performance is monitored using TDR to provide a profile of the water content within the cover. 
The soil water content data will establish whether the cover is performing as designed and is in 
compliance with the closure plan and any compliance criteria established in  the future. The point 
of compliance is the depth of the deepest TDR soil moisture probe (2.4 m [8 ft]). 

Compliance will be based on soil moisture content; however, the area was under drought 
conditions since monitoring began in 2001 and through most of 2004. The total annual 
precipitation (January 2004 through December 2004) was 26.49 cm (10.43 in). A total of 
1 1.2 cm (4.4 in) of that was received between October and December of 2004. During the first 
four months of 2005, 12.7 cm (5.0 in) were received. The site experienced nearly twice the 
normal precipitation for the current monitoring period. The above average precipitation noted 
during this reporting period will allow the monitoring of a wetting front to be observed and 
compared to predicted cover performance. The observed system response under above-average 
conditions will allow the setting of the compliance level once the cover reaches equilibrium, 
which is expected to occur during the next reporting period. 

The soil moisture content is obtained using two Campbell Scientific TDR- 100 dataloggers 
housed in instrumentation shelters located along the periphery of the cover (Figure 2). TDR 
probes are Campbell Scientific CS610s using RG8 coaxial cable. The probes are installed at a 
distance of 50.3 in (165 ft) from the edge of the cover, and buried in the cover at depths of 0.3 to 
2.4 m (1 to 8 ft) below the cover surface. one probe every 0.3 in (1 I?). Profiles of eight probes (a 
nest) are present at four locations across the cover (Figure 3). Soil moisture content data from 
the TDR moisture probes are collected once per day and stored on a datalogger. A radio link 
connects both the eastern and western TDR dataloggers to a telephone line at the Area 3 RWMS 
office, and the data are downloaded over this remote link. 

Calibration of the TDR probes was documented in Appendix I of the CAU 1 10 Closure Report 
(NNSA/NV, 2001). The TDR probes were calibrated with a “dry-down” method using native 
soils and the full cable length. The results of the calibration indicated that a site-specific 
calibration equation should be used instead of the standard Topp equation. It was also noted that 
due to the long cable lengths and high soil conductivities, the TDR reflection end points were 
extremely flat under saturated and near-saturated conditions, resulting in unreliable data in these 
regions. Therefore, the TDR calibration was fit only up to 30 percent Volumetric Moisture 
Content (VMC). 

A linear regression of the calibration data over the range of 5 to 30 percent VMC yielded the 
following calibration equation: 

YO VMC = 10.3737 x (L/L) - 17.137 

Where L/L is the trace lengthlprobe length as recorded by the datalogger. 
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4.1 PRECIPITATION DATA 
Precipitation data were collected from the Air Resources Laboratory, Special Operations and 
Resource Division's CLINET Station BJY, located at 37E 03' 46" N, 116E 03' 09" W, in Area 3 
of the NTS, approximately 4.8 kilometers (3 miles) northwest of CAU 110. Precipitation records 
obtained from this station are used to report the official rainfall for CAU 1 10 closure. 
Precipitation records for this station for the period July 2004 through June 2005 are found in 
Appendix D. The precipitation data are presented in Figure 4. 

The total annual precipitation (January 2004 through December 2004) was 26.49 cm (1 0.43 in), 
which is above average. The average annual precipitation over the period 1960 to 2004 at the 
BJY Station is 16.26 cm (6.40 in). The total precipitation recorded for the current monitoring 
period from July 2004 through June 2005 was 30.23 cm (1 1.90 in). The average rainfall for the 
same period from 1960 to the present is 16.5 1 cm (6.50 in), which indicates that the site 
experienced nearly twice the precipitation than normal for the current monitoring period. 

4.2 SOIL MOISTURE MONITORING RESULTS 
4.2.1 

Graphs of the TDR-derived soil moisture content, combined with the daily precipitation from the 
BJY meteorological station, are presented in Figures 5 through 8. Data collection began on 
January 25,200 I ,  just prior to the start of supplemental irrigation. 

Discussion of Analytical Data Trends 

The soil moisture graphs, Figures 5 through 8, show several responses: the initial conditions, the 
irrigation wetting event, infiltration, and the trend to steady-state conditions. The initial 
conditions at the beginning of the data collection reflect the disturbed soil's intrinsic moisture 
conditions. The installation of the TDR probes is described in detail in the CAU 110 Closure 
Report (NNSANV, 2001). Health and safety considerations required that hazards caused by 
dust be minimized during the TDR probe installation; the trenching and compaction of each of 
the soil lifts required some water to be added to the soils prior to handling. The amount of water 
added to the soil, while kept to a minimum, was variable and resulted in a vertical moisture 
content profile that is not necessarily monotonic with depth as would be expected with a natural 
profile. Consequently, some depths appear wetter than others and will remain so until the system 
fully equilibrates. 

Summer temperatures and germination of the seeds, along with the increase in 
evapotranspiration have produced the long-term trends, which can be seen in the data from about 
October 2001 to the present. An annual cycle of increasing soil moisture content at all depths 
can be observed peaking in August and decreasing to a minimum in January. This seasonal 
cyclic behavior lags behind the temperature and is most likely a combination of effects caused by 
the increased thermal gradient, water vapor transport from depth, and the lack of transpiration of 
plants during the hot summer months. 
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The TDR data indicate that the soil moisture content in the CAU 110 cover had been 
approaching steady-state under the prior drought conditions. A small amount of infiltration from 
the January through March 2005 precipitation events has reached down to 2.1 m (7 ft) in the 
cover at some of the TDR nests, and can be seen as a 2 percent increase in soil moisture content 
at 2.4 m (8 ft) in the East TDR Nest A data. Soil moisture content values on the TDR nests at 
depth are generally between 10 and 15 percent VMC, while moisture content on near surface 
probes increased significantly due to the heavy precipitation received between January and 
March 2005. Moisture content values between 25 and 30 percent VMC extended to 1.5 m (5 ft) 
on all the TDR nests and then showed progressive drying in the near surface to less than 10 
percent VMC by the end of June. The wetting front on the West TDR Nest A has caused a loss 
of signal due to the high moisture content (greater than 30 percent VMC) at the 1.5-m (5-ft) 
depth in conductive soil. It is expected that data for this probe will recover as evapotranspiration 
lowers the soil moisture content and the VMC returns to the normal operating range. 

The results obtained to date indicate that the CAU 110 cover is functioning as expected. During 
this reporting period, the cover has been subjected to above average precipitation and is currently 
coming back into equilibrium from these events. It is expected that by the end of the next 
reporting period the soil moisture compliance level can be established. 
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5.0 SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

5.1 SUMMARY 
Inspections of the CAU 1 10 cover were performed to identify any significant changes to the 
unit requiring action. Cracking and settling requiring action was observed, and repairs were 
performed in October 2004. Although new cracks were observed around these repaired areas 
during the June inspection, they were below the settling compliance criterion. 

Subsidence surveys in September 2004 and March 2005 indicated a maximum decrease in 
elevation at SM 5 of -0.0 15 in (-0.05 ft), which is near the limit of resolution of the survey 
instruments. No substantial overall cover subsidence was observed. 

The site received nearly twice the precipitation than normal for the current inonitoriiig 
period. 

The plant community on the cover is well established. Plant cover is 75 percent higher this 
year than it was last year. Plant density is the highest since the site was seeded, and the 
density of annual plants was measured at 100 plants per square meter. 

Soil moisture contents for the TDR nests at depth are generally between 10 and 15 percent 
VMC. Moisture content values between 25 and 30 percent VMC extended to 1.5 m (5 ft) on 
all the TDR nests and theii showed progressive drying in the near surface to less than 10 
percent VMC by the end of June. 

All posted warning signs and site feiiciiig are in good repair. 

5.2 CONCLUSIONS 
The new cracks that have formed around previously repaired areas of settling will be 
monitored closely for additional settling. 

Significant subsidence to the cover has not occurred. 

Plant cover has increased to over 20 percent, well above the goal of 12 percent. There is no 
indication that remedial revegetation is necessary. 

Soil moisture results obtained to date indicate that the CAU 110 cover is functioning as 
expected. The cover has been sub-jected to above average precipitation and is currently 
coining back into equilibrium from these events. It is expected that by the end of the next 
reporting period the soil moisture compliance level can be established. 

5.3 RECOMMENDATIONS 
Continue to monitor the vegetated cover annually to evaluate plant cover, density, and 
diversity. 

Continue to closely monitor repaired areas during scheduled inpsections for further evidence 
of settling and need for repair as required. 
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Continue TDR data collection until the cover comes back into equilibrium after the heavy 
precipitation experienced this reporting period. Establish a compliance level when this 
occurs. 
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Itispectioii Ilate and Time:  9Il4/20(H. 10: IO alii 

Date o f  Last Post-Closui-e Iiispectioii: h!?j/20(lJ 

Reason lor I i ispectioii: Q t i ~ i t ~ c r l ~  

Rcasoii i;?r Last Post-Closure lnspectioii: Otiai-terly 

Responsible Agciic!.: l i cc l i te l  Ncvnda Envii-oriineiiial llestorcition ir 
I 

Cliiel ' l t ispcctor: . i l i ssa  T i h e s n t -  

,\asistant Illspector: Sliaughn Btiriiisoii 

~ 'I itle: Tecii i i icai  cad 
i 

~ T i t le :  Task h l a n a p  

. iddress :  Nevada Test Site.  llet-cut>.. Nevada 

Responsible Ageiic!. C)l'fici:tl: Ielli-ey L. Stiiitli. Project Manager 

Organizat ion l ~ n v i ~ o n m e n t a l  R e s t o r a t i o n  

Orgaiiization: Etivirotimetitel I l e s t o r a t i o n  

I 1 YES B. PREPARATIOY (To be  conipcted prior to site v is i t )  NO ESPLANATTON 
~~ ~ 

1 , Has the Post-Closui-e I'ertiiit been revicu.cd'? 

2 .  Have t l ic design hasis docuinents h r e i i  revie\\ed'? 

X 

X 

.;, Have the site as-built plans and site base i i iap heen revie\ied'? 

4. Have the pi-cviotis i t ispeciion rcpciiI\ heeii  im' ieued'? 

x 

s 

s 

S 

a. IIas site I-cpiiir resulted in ii cliange ii-om as-built 

11. .\re revised as-built plans av:iilablc that reflect repair 

conditions'? 

changes'! 
NIA 
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1. SITE INSPECTION YES NO EXPLANATION 

. Adjacent off-site feattires: 

a Have there been any changes i n  the use of the adjacent 
ai ea? 

b Are there any new roads 01 trails? 

c Has there been any change in  the position of nearby 

d Has there been lateral exctiision or eiosioiUdeposition of 
washes? 

nearby washe.;” 

e h e  there new drainage channels7 

L. Access roads, fences, gates. and sigiis: 

a Is there a break in the fence’? 

b. Have any posts been damaged or their anchoring 
weakened’? 

c. Does the gate show evidence oftanipering or damage? 

d. Was the gate locked‘? 

X 
I 

I 1 x 1  

I 1 x 1  

e Is there any evidence of human mtrusion onto the cover? 

f Is theie any evidence of large animal intrusion onto the 
cover? 

(Number ofsigns replaced -) 
g Have any signs been damaged or removed” 

11 Othei? 

3.  Montiinents and other perinanent features: 

a Have survey markers, boundary monuments. 01 iiionitoring 
stations been disturbed? 

b. Do natural processes threaten the integrity of any survey 
marker. boundary monument or monitoring station? 

c Is there evcessive vegetatlon around the survey marlteis. 
boundary monuments, or monitoi ing stations? 

I Waste unit covei 

a. Is there evidence of settling’! 

b Is there evidence of cracking? 

c. Is there evidence of erosioii (wind 01- water)? 

Two areas of previously iepaiied subsidelice iemain at an actionable 
level Action will be taken X 

I 

Cracks at an actionable level are present on the two areas  of 
subsidence X 

d Is there evidence of aniinal burrowing’7 

c Is tlieie a change ill the vegetation growing on the cover not 
consistent with the naturally-occurring vegetation 
growing outside the unit? 
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CAU 110: AREA 3 WMD U3ax/bl CRATER, POST-CLOSURE INSPECTION CHECKLIST 

5. Photograph Instructions: 

A total of 8 photographs are required to be taken during each inspection of CAU 110. Additional photographs may also be taken. 'The required 
photographs shall be taken as follows: 

Four (4) Crom the center ofthe unit, one in each compass direction (Le.> N, S, E, W) and 
Four (4) of the unit from outside the fence. one in each compass direction. 

6. Photograph Documentation: 

a. Have all pliotographs required by the photograph 

b. Has a photograph log been prepared'? 

instructions been taken? 

(Number of photographs taken: L) 
c. Other? 

1 YES 1 NO I EXPLANATION 

11 E. FIELD CONCLUSIONS 

1. Is there an imminent hazard to the integrity orthe unit? 
(Immediate repoi-t required) 

PersoiliAgency to whom report was made: 

X 

about how to most effectively go about this 

Printed Name: Alissa Tibesar Title: Technical Lead 
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CAU 110: AREA 3 WMD U-3ax/bl CRATER, POST-CLOSURE INSPECTION CHECKLIST 

Inspection Date and T i m  Reason foi Inspection Quarterly c i Y 5  11. / I  J / CIL/ 

Date of Last Post-Closure Inspection: 4 , y  l0q 

Responsible Agency: Bcclitel Nevada Environmental Restoration 

Reason for Last Post-Closure Inspection: Quarterly 

Address: Nevada Test Site. Mercury, Nevada 

Responsible Agency Oflicial: Jeffrey L. Smith. Project Manage1 

- Oi-ganization: Environmental Restoration 
h L I S S H  I G3€.44R Chief Inspector: 

I I 
Assistant Inspector: 5mwr\ Organization: Environmental Restoration 

A. GENERAL INSTRUCTIONS 
1. All cliecltlist items must be completed and detailed coiiiments made to document tlie results of the site inspectioii. The completed checklist is 

part of tlie field record of the inspection. Additional pages sliould be used as necessary to eiisure that a complete record is made.  Attach the 
additional pages and number all pages upon completion of the iiispection. 

provided. The purpose of this requirement is to provide a written explanation of inspector observations and the inspector’s rationale for 
conclusions and recoiiiinendations. Explanations are to be placed 011 additional attacliinents and cross-referenced appropriately. 
Explanations, in  addition to narrative, will take the form of sltetclies, measurements, and annotated site maps. 

3. The site inspection is a walking inspection oftlie entire site including tlie perimeter and sufficient transects to be able to inspect t l ie  entire 
surface and all features specifically described in this checltlist. 

4. A standard set of color photograph is required. In addition, all anoinalous features or new features (sticli as changes in ad.jaceiit area land use) 
are to be photographed. A photograph log entry will be made for each photograph taken. 

5. Field notes talceii to assist in completion ofthis checklist will become part of tlie inspection record. No form is specified for field notes; 
however, they niust be legible and iii sufficient detail to enable review by succeeding inspectors and tlie responsible agency. 

6. This unit will be inspected quarterly with formal reporting to the Nevada Division of Bivironmental Protection to be done annually. The 
annual report will include an executive summary, this inspection checklist with field notes and photograph log attached. and 
recommendatioiis and conclusions. 

2. Any cliecltlist line item inarlted by an inspector iii a SHADED BOX must be fully explained or an appropriate reference to previous reports 

B. PREPARATION (To be competed prior to site visit) 1 YES I NO I EXPLANATION 

1 Has tlie Post-Closure Perinit been reviewed7 

~ 

I / - I  I 3 Have tlie site as-built plans and site base map been reviewed? 

4 I-Iave tlie previous inspection reports been reviewed? I4 i 
a. Were anomalies or trends detected on previous 

inspections? 

b. Was maintenance performed? 

5 I-lave the site maintenance and repaii recoids been reviewed? I / I I 
a. I-Ias site repair resulted i n  a change li-om as-built 

conditions? 

1 /I V / A  
b Ale revised as-built plans available that reflect repaii 

changes? 

C. SITE INSPECTION PREPARATION 

Assemble tlie following. as needed. to conduct inspections: 
a. Camera, film, and batteries 
b. Keys to locks 
c. Clipboard 
d. Tape ineastire 
e. Radio, pager. etc. 
f. Previous Post-Closure Report. Inspection Checklists, repair records, and as-built plans 
g. Other miscellaneous support equipment 
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CALI 110: AREA 3 WMD U-3a\/hl  CRATER, POST-CLOSURE INSPECTION CHECKLIST 
I I I 

- 

1 
(I. Is tiirrr evidcncc nl'aiiii i ial burro\\  in?'? I /'.- 

e.  Is there a cliaiigc i t i  t l ic 1 egetntioti groivii ig on t l ie  cover not 
consistent \vit l i  the i in tura l ly -occutr in~ vegciatioin 
crowing oritside the unit '? 

/.' 
'I. Other (including t i - a h  dehris. ctc \ \ i t l i i i i  fenced area)'? 

D. SITE INSPECTION 

I Adiacci i t  off-site features: 

~ j L t ~ y 0 ~  S M 4 / /  % I ' * A )  bLAV V O W 6  

UV-6 Y\.ak&* 

i: I-las therr been a changz in  the surrcJuntiing vegeratioli'.' 

2 .  Acccrs roads. Fences, gates. and  signs: 

a .  I s  there a hreal; in tl ie fence'? 

t i .  Have any posis heen  tlamaged o r  tlieit- alicliot-ing 
\vc aic  e I1 e d '? 

c .  Does the pate sIio\v evideiice o f  tamperiiig 01- damage'? 

d was the gntc locked'? 

e .  Is there any evidcnce of hunran intrnsion onio the covef? 

f. Is there any evidcnce of large animal iti!t-tision onto the 
covet-'? 

(Ktimhet- o ls ig i i s  replaced: -) 
g I lave  any signs been damaged or I-clnovcti? 

11. Otlier'? 

3 .  Moii i i i i ients and otlier permanent 1ialttre.i: 

J 

J 

I ' I  I d' 

J 
I 1 

v" 

;I. I-Iave surve>- tiiarlws. hotindat-y i i ioni~ments. o r  monitoring 

b. Do tiattiral processes threaten the intcgrity of any s t ~ r v c y  

c. Is therc excessive vegetation around the survel. markcts. 

stat ions been disturbed'? 

tiiarlm. houiidary monument (31- monitoring statioii? 

houndary t i i i~ t i t i i i ie t i ts .  or monitoring stations'? 

d. Other'? 

4. \\'aste u n i t  covsr: 

;I. Is there evidence o f  settling'? 

b Is tlict-e e\ idz i icc  ol'cr:icliinp'? 

c.  Is tlirrc e\,itlencr ot'erosioii ( \ \ , ind ( I t -  \\ .ater) '? 
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2. AI-e inore 1i.eqitent inspections I-eqnirccl'? 

3 .  Are existing maintcnnnce/rc~,ail- actions satisfactor!"? 

E. FIELD CONCLI'SIONS 

I .  Is tlici-c an imminei i t  hazard to t he  i t i tegrit l. o f t h e  t init" 

/' 

/' 

F. CERTIFIC;\TlOiU 

I ha\,e conductioti an i i ispcction Ol'CAlJ I I O .  h r e a  3 WMD ll-3as~bl  C't-ntct-. i n  accordatice uilh Llie procedurcs ol'llic Post-Closure Pct-mil (including thr. 
Post-Closure I'lan) as recordctl on this cIiccltlis1. attnchecl sliecls. lield inotes. Iihotograplis. atid pliotozral,li Ioos. 
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D. SITE INSPECTION 

11 CAU 110: AREA 3 WMD U-3ax/bl CRATER, POST-CLOSURE INSPECTION CHECKLIST 

YES NO EXPLANATION 

a Have there been m y  changes 111 the use of the adlacent 
area? J 

b. Are there any new roads or trails'? 

d Other', 

I lJ I 

J 

/ 

J 

c Has there been any change 111 the position ot nearby 

d Has theie been lateral exctirs~on or eios~oii/depos~tion of 
washes? 

nearby washes" 

- 
e Ale there new diainage cliaiiiiels? 

I IJI f Has tlieie been ;I change i n  (he suiiounding vegetation? 

11 2. Access roads, fences. gates. and signs: 

a 1s there a break 111 the fence? 

b Have any posts been damaged 01 their anchoring 
weakened? 

c Does the gate show evidence oftampering oi damage') 

d Was the gate loclicd? 

e Is there any evidence of hutnan ~ntrusion onto the cove17 

f Is there any evidence of large animal ~ntrusion onto the 
cover? 

(Number of signs replaced 
g Have any signs been damaged 01 removcd? 

h Other? I I J l  
1) 3. Monuments and other pcriiianent features: 

a Have survey maikeis, boundary monuinents oi iiioiiitoi ing 
stations been disturbed? 

b Do natural processes threaten the integrity ot any survey 
marker. bouiidary monument oi monitoi ing stat~on? 

c 1s there excessive vegetation around the survey maikers. 
bouiidaiy monuments, or monitoi ing stations? 

;I. Is there evidence of settling? 

b. Is there evidence of craclting'? 

c. Is there evidence of erosion (ivind 01- watcri? 

(I. Is there evidence of aniinal burrowing? 

e Is there a change 111 the vegetation gio\vmg 011 the cover not 
consistent with the nattirally-occui ring vcgctation 
growing outside the unit? 

g. Other (mcluding tiash. debris. elc within fenced aiea)? 
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I 

I g"' I c .  (Mier'? 

J 
1 Is there ai imminc i i t  hazard t c  t l ic ititeprit) ot t l ic  titiit'! 

(Iminetliate report required) 

PersoidAgcnc!. to w l i om rcpni-t \\as tnade: 

2.  Arc  more l r q t i e n ~  iiispcclions requireti'! i 3 ,  Are csist ing mnintenance/repair act ions sntisiacior!'? 

I Iiave conditction ;ui inspection of  CAI1 I IO. Ai-ea 3 \\'LID LJ-.3au/bl C'riilet-. i n  accordance w i th  tlic Iproccdut-es of t l ic Post-C'iositl-e l k r t i i i c  (including tlic 
Post-Closure Plan) as recordi'd o r  this c l i eck l  ist. a i ~ ~ c l i c t l  sheets. field tiotes. lpliotographs. and p h o t u ~ r a p h  logs. 

C' l i ie l  Inspector's Signactti-e: 
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Inspection Date and Time d/z/ / -  I / O  g- p y " ~  

Date of Last Post-Closure Inspection. 3 / a / 2 6 -  

Reason for Inspechon Quarterly 

Reason for Last Post-Closure hspechon Quarterly 

Address: Nevada Test Site, Mercury, Nevada 

Responsible Agency Official: Jeffrey L. Smith, Project Manager 

Title: &, bp 
Title: aH kAb 

S W W  g w d o d  Chief Inspector: 

Assistant Inspector: Mike / G y p  

Organization: Environmental Restoration 

Organization: Environmental Restoration 

e site as-built plans and site base map been reviewed? 

a. Were anomahes or trends detected on previous 
inspections? 

a Has site repair resulted in a change from as-built 
conditions? 

3. SITE INSPECTION PREPARATION 

issemble the following, as needed, to conduct inspections 
a. Camera, film, and battenes 
b Keys to locks 
c Chpboard 
d Tape measure 
e Radio, pager, etc. 
f Previous Post-Closure Report, Inspection Checkhsts, repair records, and as-built plans 
g Other mscellaneous support equipment 
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1 Adjacent off-site features' 

a. Have there been any changes in the use of the adjacent 

b. Are there any new roads or trails? 

c Has there been any change in the position of nearby 

d. Has there been lateral excursion or erosionideposition of 
nearby washes? 

e Are there new drainage channels? 

f Has there been a change in the surrounding vegetation? 

a Is there a break 111 the fence? 

b Have any posts been damaged or their anchoring 

c Does the gate show evidence of tampering or damage? 

d. Was the gate locked? 

e Is there any evidence of human intrusion onto the cover? 

f Is there any evidence of large animal intrusion onto the 

g Have any signs been damaged or removed? 
(Number of signs replaced: -) 

I 11 3 Monuments and other permanent features 

a Have survey markers, boundary monuments, or monitoring 
stations been disturbed? 

b Do natural processes threaten the integrity of any survey 
marker, boundary monument or monitoring station? 

c Is there excessive vegetation around the survey markers, 
boundary monuments, or monitoring stations? 

4. Waste unit cover. 

a Is there evidence of settling? 

b Is there evidence of crackmg? 

c Is there evidence of erosion (wind or water)? 

d Is there evidence of animal burrowing? 

e Is there a change In the vegetation growing on the cover not 
consistent with the naturally-occurring vegetation 
growing outside the unit? 
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CAU 110: AREA 3 WMD U-3axhl CRATER, POST-CLOSURE INSPECTION CHECKLIST 

5 Photograph Instructions 

A total of 8 photographs are required to be taken during each inspectlon of CAU 110 Additional photographs may also be taken The requi red  
photographs shall be taken as follows 

Four (4) from the center of the unit, one in each compass dmctlon (1 e , N, S, E, W) and 
Four (4) of the unit from outside the fence, one in each compass directlon 

I/ 6. Photograph Documentation: I YES 1 NO I EXPLANATION 

a Have all photographs required by the p h o t o p p h  

b Has a photograph log been prepxed7 

instructions been taken? 

(Number of photographs taken g) 

(I E. FIELD CONCLUSIONS 

F. CERTIFICATION 

I have conduction an inspection of CAU 110, Area 3 WMD UT-3ax/bl Crater, in accordance with the procedures of the Post-Closure Permit ( including the 
Post-Closure Plan) as recorded on this checklist, attached sheets, field notes, photographs, and photograph logs. 

Chef Inspector's Signature 
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' '  G R A ' D I N G  P L A N  
SCILE : 1 "  = 60' 

D U A L  ENGLISH/METRIC D R A W I N G  
ALL Y T R I C  DI&EuSIWS W N O T A T I M  ARE WOW BELOW T H E  DlYWSlOll 
LINE W IN PARENTHESIS. 
MClUL H O L E  W R S  UWLIERS INDICATE WLlW TO Y I L L I Y T E R S  TW 121 R A C E S  IHOICATE Y T E R S  

D E C I W  W f R S  SHOWN TO THREE 131 R A C E S  INDICATE K I L O Y T E R S  

G E N E R A L  N O T E S  

1. N A T I V E  M A T E R I A L  SOILS YERf DBTAINEO FRW THE AREA 3 
BOAROW P I T  L O C A T E 0  1.5 YILES 12.41 KYI SOUTH OF T H E  
RYYS. 

2 .  ALL SIDE KOPES OF THE CLMWLE CW ARE A L U X I W  OF 7 
B A S I S  DF HWIZWTAL COWTROL IS THE NORTH AYERICAY 
D A T W  (NAD) OC 1321. M V A D A  STATE PLAN€ CWYlDlNATES. 
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W T M  AWRICAN VERTICAL OATUU I N A V D )  W 1929. FEET. 
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VEGETATION MONITORING 
CAU 110, U-3ax.M CLOSURE COVER 

May 2005 

INTRODUCTION AND BACKGROUND 

A closure cover for  the U-3ax/bl disposal unit in Area 3 of the Nevada Test Si te  was approved and 
constructed in t h e  fall of 2000. Immediately after the construction of the closure cover the 
reestablishment of a cover of native vegetation was initiated by seeding the closure cover, The 
slopes and the area between the cover and the fence were not seeded. Reseeding was completed in 
December 2000. The surface of the completed closure cover was ripped to about 6 inches to 
provide a suitable seedbed. The site was then seeded with a mix of nine native shrub species, two 
native grasses, and  one native forb. All species are typically shallow rooted, which was an 
important factor in maintaining the integrity of the closure cover. 

Natural precipitation is this region is unpredictable and meager. To maximize the potential for seed 
germination and plant establishment, seeding was followed with supplemental irrigation. 
Irrigation began the latter part of January 2001 and ended the first week of June  2001, which 
supplemented natural precipitation during the first growing season. The combination of natural 
precipitation and supplemental irrigation totaled 8.5 inches of equivalent precipitation during this 
period. From 1961 to 2004, annual precipitation for this area averaged 6.40 inches. In 2001, 
average annual precipitation at the Buster Jangle Y weather station, north and west of the closure 
cover, was 6.1 inches, slightly below average. In 2002, only 1.5 inches of precipitation was 
received, and in 2003, 5.8 inches was received. Precipitation in 2004 was 10.4 inches, 4.0 inches 
above normal. About 4.4 inches of the 10.4 inches received in 2004 were received between October 
and December. During the first four months of 2005,5.0 inches were received, all of which 
contributed to current year’s plant growth. The 9.4 inches received since October 2004 represents 
about twice as much rainfall as is normally received during this same period. 

The success of the reseeding effort on the closure cover has been evaluated each year since 2001. 
Vegetation monitoring occurs during the period of peak vegetative production, usually between late 
April and mid June. Vegetation monitoring includes estimates of plant density and plant cover on 
the reseeded closure cover and on unseeded areas peripheral to the closure cover  but still inside the 
fenced area. 

METHODS 

The same vegetation monitoring methods have been used each year since sampling began in 2001. 
Field sampling was completed on May 17 this year. There are 21 100-meter transects located on 
the closure cover at 40-meter intervals starting at the western edge and continuing to the eastern 
edge. Transects are oriented in a north-south direction. Transects 1 and 21 are not sampled because 
of their proximity to the edge and susceptibility to disturbance. Absolute plant cover has been 
estimated since 2002 by life form (e.g., shrub, grass, forb) using an ocular point projection device. 
Five of the 19 transects are randomly selected each year. In 2005, transects 4, 5 ,  8, 14 and 15 were 



sampled. In addition, one transect, located along the northern edge of the closure cover in an area 
that was not seeded, was sampled. The ocular projection device is placed at 4-meter intervals along 
each transect. At  each location, four ocular points are projected, and the type of cover (i.e., rock, 
bare ground, litter, mulch, or plant species) intercepted by the points is recorded. A total of 100 
points are sampled per transect for a total of 600 points. 

Plant density data are collected each year from meter square quadrats randomly located along the 
transects. Quadrats are randomly placed along the transects, and the number of individual plants 
encountered within the quadrat is counted and recorded by species. A minimum of 50 quadrats are 
sampled each year. In 2005,53 quadrats on the closure cover and 10 quadrats off the closure cover, 
in an area not seeded, were sampled. 

In April, an initiative to remove burrowing small mammals from the closure cover at U-3axhl 
began. A total of 52 small mammal traps with trap covers were placed at strategic locations on the 
closure cover. An additional 44 traps were placed along the peripheral fence where there were an 
abundance of active small mammal burrows. Traps were placed in clusters and in close proximity 
to active small mammal burrows. The traps were baited with a custom mixture of bird seed and 
oats. Traps were opened in the evening and checked the next morning. A total of 6 trapping nights 
were completed in April: two sessions of three consecutive trap nights each session. Another 
trapping session of three consecutive nights was completed in June. During the June session, 
several new small mammal burrows were observed along the fenceline in the southwestern portion 
of the closure cover. Three additional traps were placed near these burrows increasing the number 
of traps on the periphery to 47. 

VEGETATION MONITORING RESULTS 

Plant Cover 
Perennial plant cover continues to increase on the closure cover. Plant cover was 75 percent higher 
this year than it was last year (Table 1). The amount of cover contributed by shadscale and Nevada 
ephedra, the two most common perennial shrubs on the closure cover, almost doubled from 2004 to 
2005. Shadscale accounts for over 90 percent of the total perennial plant cover, which it has since 
cover was first estimated in 2003. In response to above normal precipitation, shadscale plants were 
very robust and produced an abundant crop of seed (Figure 1). Although Nevada ephedra 
contributes less to overall perennial plant cover, it has increased significantly each year since 2003. 
There was a doubling of the amount of Nevada ephedra cover this year compared to last year. 
Winterfat, the other major component of perennial plant cover, decreased slightly, but it is still 
higher than it was two years ago. Winterfat plants showed remarkable growth this year (Figure 2) 
and most were in early seed set when sampling was conducted. 

Annual plant cover was not significantly different than 2004, when about 25 percent of total plant 
cover was from annuals (Table 1). In 2005, a year of abundant precipitation, annuals only make up 
17 percent of the total cover. This is an indication that perennial plants are well established and are 
out-competing the annuals for nutrients and moisture. Annual buckwheat plants make up a third of 
the cover, Russian thistle another third, and the remaining third is an assortment of common native 
annual species. Halogeton, a weedy invader species, did not contribute to overall plant 
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Table 4. Scientific and common names of plant species seeded or encountered on the U3ax/bl closure cover in 
2005. 

Lifeform 
SHRUBS 

Scientific Name 
Artemisia spinescens 
Atnplex confertifolia 
Ephedra nevadensis 
Ericameria nauseosa 
Eriognum fasckulatum 
Grayia spinosa 
Hymenoclea salsola 
Krascheninnikovia lunata 
Lycium andersonii 
Atriplex canescens (not seeded) 

GRASSES Achnatherum hymenoides 
Elymus elymoides 

FORBS Sphaeralcea ambigua 

ANNUALS Grasses 
Bromus rubens 
Bromus tectorum 
Schimus arabicus 

Amsinckia tessellata 
Chaenactis stevioides 
Cryptuntha nevadensis 
Descurania pinnata 
Eriogonum species 
Eriogonum nidularium 
Halogeton glomerata 
Malacothrix glabrata 
Mentzelia species 
Salsola tragus 
Sisymbrium altissimum 

Forbs 

Common Name 
Budsage 
Shadscale 
Nevada Ephedra 
Rubber Rabbitbrush 
Buckwheat 
Spiny Hopsage 
Burrobush 
Winterfat 
Desert Thorn 
Fourwing Saltbush 

Indian Ricegrass 
Squirreltail 

Globemallow 

Red Brome 
Cheatgrass 
Mediterranean grass 

Bristly fiddleneck 
Steve’s dustymaiden 
Nevada cateyes 
Tansy mustard 
Buckwheat 
Birdnest buckwheat 
Halogeton 
Smooth desertdandelion 
Blazingstar 
Prickly Russian Thistle 
Tall tumblemustard 
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7 
8 
9 

I O  
11 
12 
13 
14 
15 0.37 0.26 0.48 
16 0.28 0.34 0.01 0.10 0.63 0.39 0.18 
17 0.07 0.30 0.03 0.01 0.07 0.42 0.25 0.06 0.19 0.01 0.13 
18 
19 



7 
8 
9 
10 
11 
12 T 0.01 0.01 
13 T 0.03 0.17 0.10 
14 0.32 0.25 0.06 0.05 0.12 0.44 0.18 0.32 0.25 0.16 0.05 0.16 0.01 0.05 
15 0.43 0.37 0.79 1.80 0.93 0.36 0.28 0.22 0.88 0.47 0.21 1.38 0.30 0.93 0.21 0.58 0.33 
16 0.08 0.01 0.02 0.01 0.01 0.01 0.01 0.08 0.06 0.02 0.02 
17 
18 0.41 0.36 T 0.39 0.09 0.43 0.08 0.05 0.17 
19 
20 
21 0.08 0.05 
22 - 

23 
24 
25 
26 
27 
28 
29 
30 
31 

~ 

~ 

TOTAL 1.28 1.30 0.95 1.88 1.14 0.96 0.94 0.46 1.28 1.08 0.84 1.62 0.58 1.18 0.47 0.67 0.69 

Area 12 Dip Stick Rain Gage Reading: 0.80 inches of precipitation from 08/02/2004 to 09/02/2004 

A - a .? 
Data Tabulated By: r . -  1). $l-L,, . -  - 0 9 / q  1 W4Y - 

Data Quality Control: u-&; 0 4 lo B/%Od 1/ 

Certified By: 1 A * h ?  

v 
h * h  

n 1 1 

g?- g 7 - * 5 ( ,  
A H I/' 

- -  



20 
21 
22 
23 
24 
25 
26 
27 
28 
29 0.13 0.05 0.28 0.02 0.19 





18 
19 
20 0.01 

I I I I 1 - 

Area 12 Dip Stick Rain Gage Reading: 

I I I I 1 I I I I 

1.90 inches of precipitation from 11/01/2004 to 12/01/2004 



4 1  
5 1  
6 0.01 0.01 
7 0.05 0.02 T 0.01 0.02 0.01 0.02 0.031 0.03 0.02 
8 0.03 0.02 0.01 
9 0.01 0.02 
10 
I1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 0.01 
27 0.01 0.01 0.01 0.01 
28 2.07 1.31 1.72 0.59 1.27 1.64 1.57 1.72 1.27 1.81 1.91 0.18 1.48 1.67 2.00 0.60 0.74 
29 0.40 0.08 0.05 0.97 0.03 1.36 0.30 0.01 0.43 0.14 0.21 0.33 0.03 0.20 0.52 0.86 

~ _ _ ~ ~ ~  ~~~~~ ~ ~ _ _ _  
~~~~ 



20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

I 

0.02 0.02 0.20 0.10 0.04 
0.01 T 0.03 0.17 0.10 0.01 0.05 
0.70 0.40 0.48 0.33 0.27 0.80 0.65 0.47 0.69 0.19 0.57 0.53 0.53 0.33 0.90 0.26 0.32 
0.05 0.02 0.01 0.02 0.01 0.03 0.03 0.01 0.02 0.12 0.02 0.02 0.02 0.02 0.20 
0.27 0.14 0.07 0.01 0.01 0.15 0.08 0.17 0.21 0.06 0.07 0.15 0.12 0.03 0.11 
0.05 0.02 0.05 0.01 0.08 0.06 0.09 0.01 0.11 0.01 0.02 0.03 

0.03 





13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

TOTAL 

0.09 0.02 0.02 0.02 0.02 0.08 0.03 0.02 0.05 0.02 0.12 0.02 0.02 

0.38 0.14 0.04 0.02 0.37 0.05 0.10 0.13 0.05 0.20 0.35 0.16 0.05 0.09 0.01 
0.12 0.12 0.06 0.05 0.02 0.08 0.02 0.05 0.02 
0.44 0.13 0.08 0.10 0.06 0.30 0.16 0.30 0.21 0.09 0.31 0.20 0.15 0.17 0.06 0.10 
0.01 0.12 0.02 0.04 0.02 0.02 0.01 0.03 

0.04 
0.02 

0.02 0.01 
0.09 0.13 0.13 0.20 0.09 0.14 0.20 0.33 0.20 0.05 0.20 0.11 0.18 0.20 0.30 0.30 0.10 

1.15 0.30 0.37 0.36 0.20 1.18 0.27 0.73 0.75 0.37 0.58 0.96 0.70 0.40 0.67 0.41 0.20 



NTS PRECIPITATION 

April 2005 

A12 BJY CS DRA A06 ETu 4JA LF2 MER MV 40Mi PMI PHS RV TS2 W5B UCC 
~ 

1 
2 
3 
4 0.02 0.02 0.05 0.04 0.04 0.02 0.02 
5 
6 
7 0.02 
8 0.07 0.12 0.26 0.26 0.01 0.03 0.40 0.17 0.06 0.12 0.08 0.18 0.05 0.32 0.29 
9 0.09 0.03 0.01 0.04 
10 
11 
12 
13 
14 
15 
16 
17 
18 0.01 0.03 
I 9  0.02 T 0.02 0.01 0.05 0.01 0.19 0.02 0.02 
20 
21 
22 1 

23 0.01 0.02 0.02 0.02 0.02 0.02 0.01 0.02 0.01 
24 0.02 0.02 0.02 0.16 0.03 0.01 0.01 0.14 0.01 0.01 0.01 0.02 0.08 I 0.17 

0.02 25 
26 0.07 
27 0.03 T 0.01 0.02 
28 0.22 0.26 0.98 0.04 0.50 0.16 0.20 0.18 0.02 0.50 0.24 0.07 0.06 0.12 0.43 0.66 0.28 
29 
30 

- ~ 

- ~ ~ ~ ~ ~ ~ 



r 

NTS PRECIPITATION 

May 2005 

A12 BJY CS DRA A06 ETu 4JA LF2 MER MV 40Mi PMI PHS RV TS2 W5B UCC 
1 
2 0.02 0.14 0.05 T 0.33 0.07 0.03 0.27 0.05 0.09 0.05 
3 
4 
5 0.02 0.05 0.03 0.07 0.06 0.05 0.06 0.01 0.06 0.06 0.01 0.13 0.05 0.04 0.21 0.06 0.04 
6 0.41 0.27 0.28 0.19 0.21 0.51 0.04 0.50 0.17 0.23 0.51 0.43 0.26 0.07 0.65 0.17 0.20 
7 0.01 0.01 0.01 
8 
9 
10 
11 - 
12 





Post-Closure Report - CAU 110 
Revision: 0 
Date: August 2005 

LIBRARY DISTRIBUTION LIST 



Post-Closure Report - CAU I10 
Revision: 0 
Date: August 2005 

THIS PAGE INTENTIONALLY LEFT BLANK 



Post-Closure Report - CAU I 10 
Revision: 0 
Date: August 2005 

LIBRARY DISTRIBUTION LIST 

U.S. Department of Energy 
National Nuclear Security Administration 
Nevada Site Office 
Technical Library 
P.O. Box 985 18, M/S 505 
Las Vegas, N V  89193-8518 

1 (Uncontrolled) 

U. S. Departmelzt of Energy 
Office of Scientific and Technical Inforination 
P.O. Box 62 
Oak Ridge, TN 3783 1-0062 

1 (Uncontrolled, electronic copy) 

Southern Nevada Public Reading Facility 
c/o Nuclear Testing Archive 
P.O. Box 98521, M/S 400 
Las Vegas, NV 89193-8521 

Manager, Northern Nevada FFACO 
Public Reading Facility 
c/o Nevada State Library & Archives 
Carson City, NV 8970 1-4285 

1 (Controlled) 
1 (Uncontrolled) 

1 (Uncontrolled) 



Post-Closure Report - CAU 1 10 
Revision: 0 
Date: August 2005 

THIS PAGE INTENTIONALLY LEFT BLANK 


	EXECUTIVE SUMMARY
	INTRODUCTION
	SCOPE AND OBJECTIVES
	1.2 BACKGROUND
	1.3 GEOLOGIC SETTING
	POST-CLOSURE MONITORING REQUIREMENTS
	2.1 BACKGROUND
	2.2 INSPECTIONS
	2.3 COVER MONITORING
	2.4 COMPLIANCE CRITERIA
	2.5 REPORTING REQUIREMENTS

	SITE INSPECTIONS AND SURVEYS
	3.1 SITE INSPECTIONS
	3.1.1 Site Inspection Results

	3.2 MAINTENANCE AND &PAIR
	3.3 SUBSIDENCE SURVEY
	3.4 VEGETATION SURVEY
	3.4.1 Vegetated Cover
	3.4.2 Coiiclusions and Recoininendations


	SOIL MOISTURE MONITORING
	4.1 PRECIPJTATION DATA
	4.2.1 Discussion of Analytical Data Treiids


	SUMMARY CONCLUSIONS AND RECOMMENDATIONS
	5.1 SUMMARY
	5.2 CONCLUSIONS
	5.3 RECOMMENDATIONS

	6.0 REFERENCES

	FIGURE 1 LOCATION OF CAU 110: AREA 3 WMD U-3AX/BL CRATER
	TRENCH LOCATIONS

	FIGURE 3 TIME DOMAIN REFLECTOMETRY INSTALLATION DIAGRAM
	FIGURE 4 PRECIPITATION DATA FOR METEOROLOGICAL STATION BUSTER JANGLE Y
	FIGURE 5 EAST TDRNEsT A SOIL MOISTURE CONTENT
	FIGURE 6 EAST TDRNEsT B SOIL MOISTURE CONTENT
	FIGURE 7 WEST TDR NEST A SOIL MOISTURE CONTENT
	FIGURE 8 WEST TDRNEsT B SOIL MOISTURE CONTENT
	TABLE 2 CAU 1 10 AVERAGE PERCENT COVER ESTIMATES

