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EXECUTIVE SUMMARY

This Closure Report provides the documentation for closure of the Cactus Spring Waste
Trenches Corrective Action Unit (CAU) 426. The site is located on the Tonopah Test Range,
approximately 225 kilometers (140 miles) northwest of Las Vegas; Nevada..

CAU 426 consists of one Corrective Action Site (CAS) which is comprised of four waste
trenches (CAS Number RG-23-001-RGCS). The trenches were excavated to receive solid waste
generated in support of .Operation Roller Coaster, primarily the Double Tracks Test in 1963, and
were subsequently baclctllled. The Double Tracks Test involved the use of live animals to assess
the biological hazards associated with the non-nuclear detonation of plutonium-bearing devices
(i.e., inhalation uptake of plutonium aerosol) (DOE, 1996).

The remedial alternative proposed in the Corrective Action Decision Document (CADD) for the
site was “Capping” (DOE, 1997a). The Nevada Division ofEnvironmental Protection (NDEP)-
approved Co~ective Action Plan (CAP) proposed the “Capping” methodology (DOE, 1997b).
The closure activities we;;completed in accordance with the approved CAP and consisted of
constructing an engineered cover in the area of the”trenches, constructing/pkmting a vegetative
cover, installing a perimeter fence and signs, implementing”restrictions on fhture me, and
preparing a Post-Closure Monitoring Plan.”

Since closure activities for.’CAU426 have been completed in”accordance with the Nevada “
Division of Environmental Protection-approved Cm (DOE, 1997b) as documented in this
Closure Repo~ the U.S. Department of Energy, Nevada Operations Office (DOE/NV) requests:

● CAU 426 be moved from”Appendix III to Appendix ~ of ihe Federal Facility
Agreement and Consent Order.

● NDEP provide a Notice of Completion to the DOE/NV. .

v
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1.0 INTRODUCTION
‘.

The UiS. Department of Energy, Nevada Operations Office (DOE~ operates the Nevada Test
Site,and entered into a trilateral agreement with the state ofNevada and the U.S. Defense Special
Weapons Agency. The trilateral agreement, the Federal Facilities Agreement and Consent Order
(FFACO), provides a framework for identi~ing, characterizing, remediating, and closing
DOE/NV environmental sites in Nevada (NDEP, 1996). Corrective Action Units (CAUS) have
been identified in the FFACO at the Tonopah Test Range (TTR) which is currently operated by
me DOE/Albuquerque Operations Office and U.S. Air Force (US~).

This Closure Report (CR) provides documentation for tie closure of the Cactus Spring Waste
Trenches Corrective Action Unit (CAU) 426. The site is located on the ~ approximately 225
kilometers (km) (140 miles [mi]) northwest of Las Vegas, Nevada. See Figure 1 for the site
location.

CAU 426 consists of one Corrective Action Site (CAS) comprised of four waste trenches (CAS
Number RG-23-001-RGC$. The trenches were excavated to receive solid waste generated in . .
support of Operation Roller Cower, primarily the Double Tracks Test in 1963. The Double
Tracks Test involved the use of live animals to assess the biological h~ds associated with the
non-nuclear detonation of plutonium-bearing devices (i.e., inhalation uptake of plutonium
aerosol) (DOE, 1996). The trenches were subsequently backfilled: Each trench is approximately
36 meters (m) (118.1 feet [ft]) long by 3 m to 5 m (9.8 ft to 16.4 ft) wide by 3 m to 4.5 m (9.8 ft
to 14.8 ft) deep. A site map is provided as Figure 2.

Detailed information of the site history and results of the investigation activities can”be found in
the Corrective Action Investigation Plan (CAIP)(DOE, ‘1996),and the Corrective Action
Decision Dociunent (CADD) (DOE, 1997a). .

Site investigation results indicated the following:

● Small quantities of sanitary waste were observed in the drill cores collected from the
trenches. The waste materials included wood, glass, metal, anhmd bone fragments, and
paint chips. The waste was predominantly found from 0.9 m (3 ft) to 2.1 m (7 ft) below
the surface. . .

● No visual or radiological evidence was observed indicative of disposal of ~e animal
shrouds in the trenches. -

.

1
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● No concentrations of constituents of concern (COCS) were detected above U.S.
Environmental Protection Agency (EPA) Region DCPreliminary Remediation Goals
(PRGs) (EPA, 1996). Most of the detected COCS were estimated values associated
with laboratory contamination or were naturally occurring. One soil sample collected
for Total Petroleum Hydrocarbon analysis (as diesel) with a result of 5,300 milligrams
per kilogram (mglkg) was assessed to be a spurious data point.

● The alluvialhill material comprising the trench cover and the native material below the
trenches have relatively low hydraulic conductivities ranging from 5.9x 104
centimeters/second (cm/see) (2.3 x 104 @ches/second [Msec]) to 2.5 x 108 crnlsec (9.8
x 10-9idsec).

Remedial.altematives were proposed in the CADD based ipm the results of the investigation
activities. The proposed remedial alternatives were ‘No ActioQ Access Restrictions, Excavation
and Capping, and Capping”. The Nevada Division of Environmental Protection (NDEP)
approved-CADD identified “Capping” as the selected remedial alternative, The “Capping”
alternative was proposed to consist of the construction of a vegetative, engineered cover,
installation of afence, and restrictions on fbture use (DOE,.1997a).

DOE/NV expedited the closure schedule in Fiscal “Year1997 and proposed the closure
methodology for the selected remedial alternative to the NDEP in a Driift Corrective Action Plan
(CAP) in Au- 1997. Based upon an expedited review by and comments received from the
NDEP for the Draft CAP (NDEP, 1997a), DOE/NV implemented the field closure activities
between September 17, 1997 and October 30, 1997. The Final CAP (DOE, 1997b) was
transmitted to the NDEP on September 16, 1997. The NilEP provided an expedited review of
the Final CAP and approved the proposed activities on September 29,1997 (NDEP, 1997b).

1.1 PURPOSE

The purpose of this CR is to:

● Document the closure activities and provide the information collected as proposed in ,
@e CAP (DOE, 1997b)’.

● Obtain a Notice of Completion from the NDEP.

● Recommend the movement of CAU 426 from Appendix III to Appendix IV of the
FFACO.

4
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1.2 SCOPE
.

Thefollowing is the scope of the clostie actions implemented for CAU 426:

● Install an engineered cover over the trenches. ,.

● Plant native shallow rooted plant.dgrasses on the engineered cover.

● Install a fence with signs on the perimeter of tie site.

● “Coordinate closure of the site with the USAF becatie of the locatioxt of the site and tie
restrictions.

● Provide documentahon (this report) of remedial activities and a Post-Closure
Monitoring Plan.

1.3 CLOSURE REPORT CONTENTS

This CR is divided into the following sectiony -

* Section 1.0- Introduction Site background, pu@ose, scope, and report contents .

“ Section 2.0- Closure Activities: Corrective action activities; deviations from the CAP as
approved, corrective action schedule as completed; and site plan

● Section 3.0- WiysteDisposition

“ Sectiori 4.0- Closure Verification Results
. .

● Section 5.0- Post-Closure Monitoring Plan

● ~ Section 6.0- Conclusions and Recommendations

● Section 7.0- References

● Appendix A - Erigineering Drawings

● Appendix B - Use Restriction Documentation

“ Appendix C - Geotechnical Test Results

“ Appendix D - Post-Closure Monitoring Checklist

1
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Thisreport was developed using Mormation and guidance from the following documents:

●

●

●

●

●

✎

●

Corrective Action Investigation Plan: Cactus Spring Waste Trenches, Revision O,DOE,
1996.

Corrective Action Decision Document For the Cactus Spring Trenches, Revision 1, July
1997, DOE, 1997a.

Corrective Action’Plm For CAU No. 426: Cactus Smhw Waste Trenches. Tonomh Test

w, DOE, 1997b.

Nevada Environmental Restoration Project. Health and Safety Pkm Revision 2, DOE,”1996.

Nevada Environmental Restoration Project. Industrial Sites. Quality Assurance Project Plan.
Nevada Test Site, Revision 1, DOE, 1996.

Nevada Environmen~ Restoration Project. Project Mana~ement Plan, Revision O,DOE,
1994.

Tonopah Test Ran~e Closure Sites Reve~itation Plan, DOE, 1997.

6
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2.0 CLOSUREACTMTIES

This section of the CR details the specific activities involved in the closure of the Cactus Spii.ng
Waste Trenches CAU 426 (CAS Number RG-23-O01-RGCS). This section also includes the
rationale for deviations from the approved CAP (DOE, 1997b) and a detailed schedule of site
activities as completed. “

.

2.1 DESCRIPTION “OF‘CORRECTIVEACTION ACTIVITIES

2.1.1 Site Preparation

Prior to the start of field closure activities, a soil sample was collected for geotechnical testing
from the borrowpit located approximately 9 km (5.5 rni) northeast of the site (see Engineering
Drawings in Appendix A for the location of the borrow pit). The soil sample was collected to
determine the maximum density (ASTM, 1997a [modified proctor test]) for compaction testing
in the area of the trenches. .

. Soils from the site and borrow pit were observed by the site geologist to be a silty sand with
gravel. Sieve analysis (ASTM, 1997b) of the sample collected from the borrow pit confirmed the
borrow pit soil to be a silty sand with gravel. Geotechnical test resul@ are discussed in Section
4.0. Since the borrow and site soil were similar, sbie reduction of the borrow material was not
required for the vegetative covers. “ .

Prior to placement of soil in the area df the trenches for construction of the engineered cover,
water was applied to the site with the water truck for dust control and compaction purposes.
Additionally, the engineered cover area was compacted with repeated passes using the water
truck to provide a base for compaction. Minor depressions (up to approximately 10 centimeters
(cm) [4 inches (in)]) were observed in the areas of the trenches after compaction activities with
the water truck.

2.1.2 Engineered Cover Construction

Belly dump trucks were used to transport the soil to the site from the borrow pit. Approximately
840 cubic meters (m3) (1,100 cubic yards ~d3]) of soil were transported to the site for area
grading, backfilling of the minor depressions in the areas of the trenches, and construction of
engineered/vegetative cover. Water for dust suppression and construction activities was obtaihed
from the Roller Cohster Well located approximately 7 km (4.3 mi) east of the site (see
Engineering Drawings in Appendix A for the location of the well). Water was introduced to and
mixed with the soil at the borrow pitas dust control. Approximately 272,520 liters (72,000

. .
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gallons) of water was used for soil preparation and dust suppression activities at the site and on
o the access road to the site.

Diversion channels were constructed by excavating the existing soil to channel precipitation run-
off away from the site and limit precipitation run-on to the engineered cover area (Appendix A).

Compaction of the soil at the site was conducted using a grader and trafllc from the belly dump
trucks. The soil fill was placed in approximately 0.2 m (8 in) lifts over the entire cover area and
compacted to minimize subsidence and decrease the permeabiliw of the backfill relative to the
native, undisturbed soils as required in the CAP (DOE, 1997b). Fill was placed at the site in the
following three horizons (see Figure 3): “

● “Bottom” compacted fill horizon the compacted soil horizon between the compacted soil
base (existing site soil) and “top” compacted fill horizon. The “bottom” compacted fill
horizon ranged from 0.2 m to 0.3 m (0.7ft to 1 ft) in thiclmess and conskts of approximately
two compacted 0.2 m@ in) lifl.sof loose soil.

● “Top” compacted fill horizon: the compacted fill horizon between the “bottom” compacted
fill horizon and the vegetative cover. The “top” compacted fill horizon ranged from 0.2 m to
0.3 m (0.7 R to 1 ft) and consists of approximately two compacted 0.2 m (8 in) lifts of loose
soil.

“ Vegetative cove~ the fill horizon above the “top” compacted fill horizon prepared for the
planting of native shallow rooted plants/grasses.

Field density (compaction) tests (ASTM, 1995c [nuclear density tests]) were conducted in the
“bottom” gnd “top” compacted fill horizons after compaction activities were completed.
Compaction results are discussed in Section 4.1.

After compaction results were determined to exceed the minimum requirement of 80 percent of
the maximum density in the “bottom” compacted fill horizon, additional fill was placed and
compacted. The additional fill was placed on the cover area in approximate 0.2 m (8 in) lifts and
compacted. Up to two compacted lifts of soil were required to complete the “top” compacted fill
horizon. The top of the compacted area of the engineered cover is approximately 0.3 m to 0.5 m
[1.0 ft to 1.5 n]) below the final grade of the vegetative cover. After compaction results were
determined to exceed the minimum requirement of 80 percent of the maximum density in the
“top” compacted fill horizon, additional fill was placed for the construction of the vegetative
cover (see Section 2.1.4 for discussion regarding construction of the vegetative cover).

8
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To allow native plant species to establish and develop and to inhibit unauthorized excavation into
the cover, a three-strand baxbed wire fence with a woven wire mesh (2.5 cm [1 in] weave) base
was installed at the perimeter of the site. The woven wire mesh is approximately 0.6 m (2 ft) tall.
The location of the fence can be found in Appendix A. Signs were posted near the comers and
center area of each side of the fence indicating “Vegetation Are% No Excavation.”

2.1.4 Vegetative Cover . .

After the density tests were conducted in the “top” compacted fill horizon (0.3 m to 0.5 m [1.0 ft
to 1.5 ft] below the final grade), the soil for the vegetative cover was placed and moderately
compacted. Compaction tests were not proposed or required in the vegetative cover since the
area would be ripped and disked prior to planting.

,,

Surface preparation for planting consisted of ripping the cover areas”~d area within the fence
with a grader to an approximate depth of Q.4m (1.3 ft) and harrowing with a spring-tooth
harrow. The schedule of vegetative cover construction and planting activities can be found in
Figure 4.

Polyacrylamide gel was applied at the same time as seeding at an approximate rate of 22
kilograms per hectar (kg/ha) (20 pounds per acre [lbs/at]) to assist in the retention of soil
moisture for seed germination and plant development. The”seed mixture (Table 1) was planted in
October to ensure dormancy breaking req~ernents would be met and that the seed would be in
the ground prior to the winter precipitation. After the seeds were planted, straw was broadcast on
the site at an approximate rate of 4,500 kg/ha (4,000 lbs/ac) with a straw blower. The straw was
subsequently punched into the soil with a tractor-clrawn disk crimper. The straw is,Wed as a
mulch to add organic matter to the soil and is a barrier to reduce wind and water erosion.

2.2 DEVIATIONS FROM CORRECTIVE ACTION PLAN
AS APPROVED

No deviations from the approved CAP (DOE, 1997b) occurred.

10
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TABLE 1- SEED MtX FOR REVEGETATION

,, :,.
~~’~’?e@*@fi’g* ‘,,’ ‘“; .:.:

;.’,..:,.,:--”
“,‘~+~.~s=+

;Y . ...:...: .- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . .

.,..,.:,,.::Q~-.:m3fifi

,,,,:,,,..;.;.:.... .... ........... ... :, . ........... ......<. . ........ . . .. .
,.,..,.:

....’- . . . .: ..,.- ; .=:::: . ...::-:.”......... .... .. . ..: ........ ... . .

Budsage Artemisia spinescens 0.5 (0.4)

Shadscale Atriplex confertl~olia 17.2 (15.4)

“Winterfat “ Ceratoides lanata “ 14,8 (13.2)

Fourwing Saltbush Atriplex canescens 3.1 (2.8)

Galleta Hilaria jamesii 7.4 {6.6) “

Indi.+.wcegrass Oryzopsis hymenoides 4.9 (4.4)

Bottlebrush Squirreltail Sitanion hystrk 3.5 (3.1)

Desert Globemallow . “Sphaeralcea ambigua . 0.4 (0.3) “ “
.

2.3 CORRECTIVE ACTION SCHEDULE AS COMPLETED

The corrective action activities were completed in a timely manner. A detailed schedule of the ‘
project activities as completed can be.found in Figure 4.

2.4 SITE PLAN/SURVEY PLAT

Figure 1 provides the location of CAU 426, and Figire 2 is the site map.
drawings can be found in Appendix A.
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3.0 WASTE DISPOSITION

A small volume of construction debris was generated at the “sitefrom the fencing activities. The
construction debris com+istedof paper, pl@c, wire, ~d wood (less ~~ 0“1 rn3 [5 cubic feet
(f$)]). The construction debris was disposed in the TTR USAF landfill by Kirk-Myer, Inc:
Services. r

Decontamination and personnel protective equipment wastes were not generated since closure
activities did not expose or contact any of ‘tie trench contents.

. .

.
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4.0 CLOSUIU3”VERIFICATICIN RESULTS

4.1 COMPACTION RESULTS

One maximum density test (ASTM, 1997a) and sieve analysis (ASTM, 1997b) was conducted on
a sample collected from the borrow pit. The borrow pit sample was collected for the closure
activities conducted this site and at CAU 404 (TTIRRoller Coaster Sewage Lagoons and North
Disposal Trench). The maximum density of the borrow pit soil was 1,970kg/m3 (123.0 lb/fl?).
The maximum density was used to determine the percent compaction from the field density tests
(ASTM, 1997c [nuclear density testing]). .Geotechnical test results can be found in Appendix C.

Through observations by the site geologist and sieve analysis, the borrow pit Wd site soil were
determined to be a silty sand with gravel. Since the soils were similar, size reduction was not
required for the soil used for the vegetative cover.

The compaction requirement for the engineered cover was a minimum of 80 percent of the
maximum density (DOE, 1997b). Construction activities for the engineered cover and vegetative
cover are described in Sections2. 1.2 and 2.1.4, respectively.. Compaction test results are
summarized in Table 2 and presented in Appendix C. The compaction test locations can also be
found in Appendix C. The following discussion provides information regarding the field density
tests for the compacted fill horizons of the engineered cover (refer to Figure 3 for the relative
locations of the fill horizons).

Three density tests were conducted in the area of each trench in the “bottom” compacted fill
horizon for a totaI of twelve tests as proposed in the CAP (DOE, 1997b). Since the compacted
thickness of the “bottom” compacted fill horizon varkd between approximately 0.2 m to 0.3 m
(8 in to 12 in), 20 cm (8 in) deep field density tests were conducted to reduce the potential of
interference from the underlying native site soils. The compaction results in the “bottom”
compacted fill horizon exceeded the 80 percent requirement and ranged from 89.8 to 96.9
percent compaction.

Aiier compaction testing the “bottom” compacted fill horizon, additional fill was placed and
compacted that comprised the ‘lop” compacted fill horizon. The additional fill was placed on the
cover area in approximate 0.2 m (8 in) Iii% and compacted. Up to two compacted lifts were
required to complete the “top” compacted fill horizon. For the discussion regarding the
engineered cover construction activities see Section 2.1.2.

A total of twelve field density tests (three 30 cm [12 in] tests in each trench area) were conducted
in the “top” compacted fiH horizon. Selection of the 30 cm (12 in) test depth was based upon the
compacted thickness of the “top’”compacted fill horizon (ranged from approximately 0.2 m to
0.3 m (0.7 ft to 12 in) depending upon the fill anclgrade requirements of the cover area). The

14
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TABLE 2- COMPACTION TEST RESULTS

.,. . ...: ... ,

,::”?’F5$%!::::$;’:&i@ ;<$ ‘gG.ti@$@+?: ::;qT”m~~ . ..’<;:!p$E~E%.:’??.... :..:...:...:...:....:..:::..
‘:~~~~;~~:$ yw~~~ y;; “:@\’’::;”:”’:: ....-..:: ,:,:::.;~;~) .:: j~gp~g~o~

.. ..... ... .....=...... ....... ........... :>:...: .::.?..“’””Hqqzoly : ‘“”;:.:32’’’;,:‘ ‘:::” “::::.!j:;:’““::”:.,.’:’’:;::........: .,.::,: . .. .. .,.:,.::.:......,. , ..:..:.: ,:,,,..., :.:%..:::,.,

II 1 869 I Bottom I 20 cm (8 in) I 89.8 “‘ II
II 2 I 870 I Bottom I ‘ 20cni(8in) I 90.5 II

II 3 I 871 1“ Bottom I 20cm(8 in) ‘ I 95.9 “II

II 4 I 872 I Bottom . I 20cm(8in) ~ I 92.6 II
5“ 873 Bottom . 20 cm (8 in) 96.9

6 874 Bottom 20 cm (8 in) 95.9

7 875 “ Bottom 20 cm (8 in) 94.8“

II 8 I 876 I Bottom I 20 cm (8.in) I 95.1 II,,
I {1

9 877 . Bottom 20 cm (8 in) 92.8

10 878 “ Bottom 20 cm (8 in) 93.1
,

II “ 11 “1 879 I Bottom I “20cm(8in)” I 94.3 II
II 12 I 880 .1 Bottom I 20 cm (8 in) I 95.7 II

II 1 I 881 Top ‘ 30 cm (12 in) ! 97.4 I
2II .1 882 I Top I 30 cm (12in) I 93.1 II
3 883 Top 30 cm (12 in) 93.7

4 884 Top 30 cm (12 in) 95.1

5 885 Top “ 30 cm (12 in) . 94.7

6 .886 Top 30 cm (12 in) - 93.3

7 887 Top . 30 cm (12 in) 96.0

8 888 Top 30 cm (12 in) 95.2

9 889 Top 30 cm (12 in) 95.2

10 ’890 Top 30 cm (12 @ . 94.0

11 891 Top 30 cm (12 in) . 93.6

12 892 Top 30 cm (12 in) 94.1

Notes: 1- Test Locations can be found in Appendix C.
2- See Section 2.1.2 for a discussion regarding the fill horizons of the engineered cover.
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compaction results exceeded the 80 percent requirement and ranged from 93.1 to 97.4 percent
compaction. Field densities were not conducted in the vegetative cover since the area was to be
ripped and disked prior to planting.

As-built surveying of the surface of the vegetative cover areas was completed and indicated that
the covers were constructed as proposed in the approved CAP (DOE, 1997b).

4.2 USE RESTRICTIONS

Closure activities conducted at the site were coordinated With and acknowledged by the USAF
(see Appendix B for USAF acknowledgment letter and CAU Use Restriction Form).

The Use Restriction Form was transmitted to the USAF on August 6, 1998 for recordation. After
recordatio~ the USAF will provide the DOE/NV ~andNDEP with a confirmation of the
recordation. ,,.

The ~ture use of any land related to this CAU, as described in Appendix B, is re@ricted from
any DOE or USAF activity that may alter or modify the containment control as identified in this
CR or other documentation for this CAU unless appropriate concurrence is obtained in advance.

16
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5.0 POST-CLOSURE MONITORING PLAN

Post-closure monitoring of the covers is intended to determine:

. If maintenance and repairs to the perimeter fence are required..

. If remedial action is necessiuy to establish a vegetative cover.

“ If maintenance and repairs to the engineered cover is required.

● ‘When cessation to post-closure monitoring can be proposed.

5.1 POST-CLOSm MONITORING .

Themonitoring will consi$ of biannual (twice per year) visual inspections ofi

● The cover for condition (subsidence, significant erosion, unauthorized excavatio~ etc.) and
plant development.

c The fence and signs to detetie if repairs are required.

Additional, nonscheduled inspections may be required after severe weather events such as heavy
rainfall, flash flooding, and high winds. Any identified maintenance and repair requirements will
be remedied ti”ti 90 days of discovery and documented in writing at the time of repair.
Additional revegetation work would be conducted during the next revegetation window (October
to February). ~

Intrusion into or sampling of the trench contents is not proposed duripg the post-closure “
monitoring period. . .

Monitoring of the vegetative cover will be conducted during the first, third, and fifth year after “
revegetation. Monitoring during the first year will determine ifgerrnination of seeded plant
species has occurred. By the third yew, plant establishment will be evaluated. By the fifth year, ‘
long-term survival can be predicted. Concurrently, wildlife use of the site will be evaluated ivith
the objective of detemining if burrowing animals have moved onto the site and to what depth
they might be expected to penetrate the cover. The erosion condition of the soil will be evaluated
using a qualitative erosion condition classification developed by the U.S. Bureau of Land ~
Management. Information gathered will be compared to natural conditions and will be used in ‘
assessing whether or not remedial action is necessary so that a viable vegetative cover is “
established.

.
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AL REPORTING

An annual report will be prepared that will provide the observations and describe modifications
and/or repairs made to the cover and cover area. ‘Ile annual report will be prepared following
the second inspection of each year that post-closure monitoring is conducted. The annual repo@s
will include the following information

● Discussion of observations.

● Inspection checklist (see Appendix D for ex~lple inspection form) and maintenance record.

● Conclusions and recommendations.

A copy of each annual report will be submitted to the NDEP.

5.3 DURATION

The biannual inspections will be performed for five years after the planting of the vegetative
covers, and will be documented on inspection forms. “

Completion of post-closure monitoring of CAU 426 may be proposed after two consecutive years
of visual inspections have not indicated the need to revegitate or provide maintenance to the
vegetative covers. Completion of post-closure monitoring maybe proposed wilhin five years
after the original revegetation of the site and include the.removal of the fence since the plants
will have attained a maturity to not be significantly affected by the grazing of wild horses.

18
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6.0 CONCLUSIONS AND RECOMMENDATIONS

6.1 CONCLUSIONS “

The following conclusions aremade based upon the completed site closure activities and
information provided in this repoti

●

●

●

●

●

●

●

An engineered cover was constructed over the area of the trenches.

Compaction resulk exceeded the minimum requirement of 80 percent of the maximum
density.

The vegetative cover and area within the fence was planted with seeds from native shallow
rooted plants/grasses.

A fence with signs was,installed on the perimeter of the site to allow the plants/grasses to
establish and prevent unauthorized excavation into the engineered cover. . ‘

Closure activities have been coordinated with the USAF. - “

The Use Restriction Form was transmitted to the USAF on August 6, 1998”for recordation.
After recordatio~ the USAF will provide the DOE/NV and NDEP with a confirmation of the
recordation.

The field closure activities conducted at the site were completed in accordance to the -
approved CAP (DOE, 1997b).

I

6.2 RECOMMENDATIONS ‘

The DOE/NV provides the following recommendations skce the proposed closure activities
were completed at the site:

● A Notice of Completion be provided by the NDEP to DOE/NV for the closure of CAU 426
(Cactus Spring Trenches [CAS Number RG-23-O01-RGCS]). “

● CAU 426 be moved from Appendix III to Appendix IV of the FFACO.

DOEWV will continue to petiorm post-closure monitoring of the site as indicated in Section 5.0
of this CR.

19
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APPENDIX A
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Colonel Michael F. Fukey

DEPARTMENT OF THE AIR FORCE
HEADQUARTERS99TH AIR BASE WING (ACC)

NELLIS AIR FORCE BASE, NEVADA

Director, Environmental Management
4349 Duffbr Dr., Ste. 1601
Nellis AFB NV 89191-7007

Ms. Runore C. wyco&

Director, EnvirogrnentalRestoration Division
DOE Nevada Operations Office
P.O. BOX 98518
Las Vegas NV 89193-8518 “ “

ACKNOWLEDGEMENTOF CORRECti ACTION UNIT (CAU) 426

Nellis AirForce Base (Nellis) has reviewed the U. S. Department of Energy’s (DOE)
Corrective Action Decision Document for Corrective Action Unit (CAU) 426. Nellis has the
right to use this land for military proposes under Public Law 99-606, as amende~ and Public “”o
Land Order 7131.

. .

Nellis can only impose restrictio~ on its use of the land while under its control. For the “
above ref~ced site, these self-imposed restrictions by Nellis on its use of this section of NAFR
(hereafler “use restrictions”) will be pkiced in the Geo@phic Information System (GIS) for
NAFIL The Range Management Office (IWO) at Nellis will administer use restrictions to
ensure that there ;e instifitional controls on users of the N- ensuring that they are aware of
these restrictions located in the GIS, which should assist the DOE in working with the state
regulatom on ComectiveActive Units. IfRMO determines that a proposed mission use would
not comport with existing use restrictions or that there is a proposed transfw/relinquishment of
all or part of the N~ it will not@ DOE of @eproposed transfer/relinquishment. Then DOE
must contact the regulators or transferee/returnee to address and resolve cleanup issues
associated with the proposed use or transfm/relinquishrnent..

IfRMO needs to modifi its we restrictiofi thereby causing additional cleanup requirements
to meet the proposed land-use scenaxios,then DOE will clean the restricted land up to the level to
meet the proposed land-use scenarios in an expeditious mauner so that RMO may amend the kse
restrictions.

..

Global Power For Amen-ca



Also, Nellis and DOE are negotiating a Memorandum of Understanding that will address
DOE’s fiture obligations to clean up any of its cc@uninated areas.

Please contact meat 652-6828”if you have any questions.

sincerely

9fLL2#&3j+.
MIC= F. FUKEY, Colonel, USAF

.

;QAWC RMOIRML ,,
HQ AWFC/JAV

.,

. .

..

Global Power For Amerz”ca
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, . ..

CAU Use Restriction Information

CAU Number/D@cription: CAU 26 Cactw S4 ~ Waste Tre~

.
Nevada

tw h. .

Applicable CM Numbers/Descriptions: CAS RG 23001 RGCS (Waste Tre~hes).-.
,.

. .
,.

. .

Contact (organization/project):J)OFN tiu~ Sites P-t M~er
. . .

;,

SurveyedArea (U’I’MS):N6.329.756.597 F486.970.842. N6&9.745 70 E486.998.971.. ●

870 E486.959.543. N6.329.714.760 E486.989.737 “.

su~eyDate~ Survey Method (GPS, etcJ- GPS Datmn~

UseRestrictions

The fiture use of any kindrelated to this Corrective Action Unit (CAU), as
described by the above surveyed location, k restricted from any DOE or Air

Force activity that may alter or modi~ the containment control as approved by
the state and identified”in the CAU Closure Report or other CAU dociunentation

unless appropriate concumence k obtained in advance.

~Comments: See the C~re Report f~ ddltlonal mf~tlon on the cond~n of the -
. . .

a . . . “ ..

Submitted By ~ Date: J?/Y/Y”
“.

Attachments: Survey Map

P:\CACTU&JR-CACT.US hdy 30, 1998

—— -- -—-.——.
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GEOTECIINICAL TEST RESULTS
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.

,,

. . . . . ....~“:.,:{::<*,:j:,.:y.!,s:...A

Projec& ROUER ~ASIERS$+VACiEMOOON Reqwstedby D. MADSEN User/Agency BECHIEL
Sampledby D. MADSEN . Date sampled “M111B7 Materiah l’TR SANDMBORROWPIT

lkted by D. HERRINGTON “ Date tested 08n3197

TRIAL 1 . 2 3“ 4 5 6 ‘

1 Wt.mold+ wet soil 73229 7468.9 . 7433.2 7109.0 “ WA “ NIA
2 WLmold 2845.6 . 2845.6 2845.6 2845.6 WA . NiA .
3 Wt.wetsoil . . 44773 46233 4587.6 4263.4 ‘.N/A . NIA
4 Wet Density, PCF 131.6 3.35.9 - “ 134.9 “ X253”, N/A NIA
5 MoisuwTsre # - A“ B“ c’ D- N/A N/A
6 Wt wet soil+ lam 1368.1 “ 1428.2 1431.9 3.554.5 “ . MA NI’A
7 Wt dtysoiI+ tare “ 12562 ‘ 12%6S 1269.4 “ 1451.8“ N/A F@
8 Wt moistw”e 111.9 ““ 141.7 162S 102.7 WA N/A
9 Wttsre 16.7. 16.7 16.8 16.7 N/A “ N/A
10 Wt drysoil X2395 . 1269.8 ‘1252.6 1435.1 N/A NIA
11 % Moisture “ 9.0; ‘ 11.2 “13.o 7.2. N/A . NIA
12 Dry Dmsity, PCF ‘ “ 120.7 . 1223 “ 119.4 . 117.0 N/A. . “. NIA

.“.

45 6 7 8 .9” 10.11 “ 12 13. 14 15 16 17

. MAX. DENSI+ = 123.0 Pm MOISTURE CONTENT%

“OPT.’M,OISTURE = ----iir%
. “cc ~ MITTH3.L BECHTEL

NO SPECIFICATIONS INFORMATIONONLY D. MADSEN
Equipment used:PM 16.PIL W12S6.al. date:05/05/97.Cal.due:C%/05/98“ hfTLBECHTEL FILES

I

I

II

. . . . ...- --- —- .-
.-— -----
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_..
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SEP 2-2E?

Requested by D. MADSEN User/~gency BEC~L “ .“ Material SANDIABORROWPII
,.

Project “ “ “-CACIUSSPRING LOCatiOn of Tests - TRENCH COVER

Tested by D. HERXINGTON Date Tested 09/18P7

lnfon&tion transmitted to “D.FINNEY By D. HERFWVGTON How VERBfL Date 09/18/?37

LABORATORYNO “ 869 870 871 . 872 873 874 .
..

TEST LOCATION 1“: .“2 .3 4 5 6
DEPTH OF PROBE 8’ 8S”. ~ 8m”. 8“ . 8’”

DEPTH OF TESTS 8“Placed 8“”Placed 8“ Placed 8“Placed 8“Placed 8“Placed

DRY DENSITY-PCF .110.4.- 111.3 117.9 113.9 119.2 118.0

MOISTURE % 8.4 6.7 ‘ 8.2 7.4 . “ . 7.3 7,2.. .
MAX DENSIW PCF “ 123.0 123.0 “ 123.0” .. 123.0” 123.0 i23.O

OpmMUM MOHIJRE 70 , ‘ 10.4 10.4 10.4 “ 10.4 10.4 10.4
-x.,,..>,>.<..>.,>..>..,..,.,.,...,.......+:<..,:+...,....y,x,.,X,.:..+:. .&y;..?;*.....+>...,:.<?,.......,.,.,...*x..,.,#.>x::A:,.y<,<;.~,.:y<<~.:.~.+<:x$j.> . :...,Y.v.::lw+lq.j.~;,yyyy. ..... .,,..*..>..<.j-’---- .. .:..,.>:..+.+.

PERCENT COMPACTION “ “ <$q$~,~9,8?:.$?v?W#iiws<pw J>..,&,..>,........$......+.$~..k+j.$~.,k+j::kw&ls*ikt?J< ::<4-” ,, , ..X.+$; ,<.&.fi,,:*.,:....$.z>/:
.;. .._.492@$i&7,:,.<* /. .$.>...<:...(<..:.:#~

................. ........ ..:....96.w~$=(%.%:,95.9?+.:3,............ ...... ................X..<<t.... ................ . .,......>:,..<:t,.:..... ...A.,...........+<..?..,,..4.{:::,.+........ ....... :+

REQUIRED COMPACTION % 80i0 80.0. “ 80.0 . 80.0. “ 80.0 . 80.0

IN/ OUT of SPECIFICATION
y@%*AF,=*v,..pp
lw’ww~$:$+$ ‘F”ps’’’%%$$

gy+i,w.,.<,.+++:~~,,
* ..x...~x,a[!y$j$iwiw<?..:..,,. .,.~...~~]$jg;~~

........... , ...... ..........................,.. .’.... ..

&UGE NO” . 2s205 DATEOFSTAiC&DIiATION 09/&7 “ . ,

PLOTPtAN
. .

- SEE AmAcHED pLOTPuN FOR TESTLO~ATiONS .

. VALUEOF

iTANDAmmmoN

.,
. .. . .. .

,.””
. .

M

D

..

632

3007

,.

<EMARKS: NONE cc: E. MITCHELL

. . MTL BECHTELFlkS ~ -

. .



.SEP‘22 IQ7 “.

Requested by D. MADSEN ..”. User/Agency. BEC”HTEL Material SANDIABORROWPIT

Project o CACTiJS SPRING . Location of Tests “ lRENCf-J co~ ~

Tested by “ D. HERRINGTON Date Tested 09118/97 Checked by .“

[nforriation,transmjtted to D. FINNEY . 6y . D. HERRINGTON “How VERBKL . “ Date 09/18/97

LABORATORYNO 875. . 876 . “ 877 878 . ..879 880

TEST LOCAmON 7; 8 . 9 “ 10 11 12
DEPTH OF PROBE ‘ 8- P w w. . 8“ v.

DEPTH OF TESTS 8* Placed 8“ Placed 8“ Placed . 8“placed 8“Placed 8“Placed

DRY 13ENSITY-PCF 116.6 117.0 “ “ 114.2 114.5 116.0

MOISw”RE % .

117.7

7.9 8.1 . I 8.1 . “8.7 . 0.3 . 8.1

MAX DENSITY PCF ~ ‘ .123.O 123.0 123.0 . 123:0 ‘. 123.0 123.0

OPTIMUM MOISTURE % . . 10.4 :10.4 10.4 . 10.4

PERCENT Compaction ~
.... ............,,.,,.,.<.....:.......:..\<..:~*:. ......+.,.:.K$z>.<:::x*l.~&...,..,:. ..............~+.,...,,..,,.,.,..-..#,...,.,.,.,.......>....~:.,:,lij.,,,,>*.:,....

i‘::s%;g~.~;;;i~:;.:y&i$#3wiwx: +k.iw,...:q.,,.y.:,:.,.<...............,..... .........................;:,:\\k::>..~,y,<<;,\957y$k3......... ............,.>by.\,:.,...<:

REQUIRED COMPACYllON % . 80.0 80.0 80.0 80.0- 80.0. . ~80.0... ...,,:..:-..--x...,J.<,..., ......F>....;:::z~.%j<$,<,,$j..:>.~~::v:gp$<.:,:,
IN/ OUT of SPEclmcA”ON . . ~ ~~””’’’*”’~42$~42$~pzetiy”’d”””:;~= ‘“““.~.@,~[M@?%. *,\ w[~[~i~;$w p.,W.mlmx$?;ii:b F@%’l@8?2 !+i”%%”;ps$:$$j.3M.m-itmkx;

:v==”<~-ww”
.$%..............................,,,/......... *...y.*..</...~.:........................ ~......................>3>::2.s!:;2L,.......W.... ..\...+‘+..:,..........:.+...........>...................,. ., .,. .

SiuGENO . 2s205 . DATEOFSTANiMF101i3VION. 09/18/97. . .
.

. .
. . .

ViiUEOF“M

&ANOmmTION D

8s2

3007

‘LOTPfAN ‘
..

. SEEAtiACH~PLOTPLAN FOR TEST LOCATIONS

..

. .

.

3EMARKS: NOiVE BECHTE1cc: E. MITCHELL .
D. MADSEN

. .

. .
. . .

. .
I-- I



. .

. .

. . .



SEP 2.2 WJ7 -

Requested by D. wSEN User/Agency .BEC~L . MateriaI SANDIABORROWPIT

Project o CACTUS SPRING . . LooationOf~eSt.S . . TRENCH COVER .

Tested by D. HERRINGTON Date Tested 09/19/97

Informationtransmitted to D. FINNEY . By D. HERRlf@TON . HOW VERBAL
.,+

Date 09/19p7

LABORATORYNO “ 881 882 “ .833 884, 885 886 “

TEST LOCATION ““ . 1 2’ -.3 4 “5 .6

DEPTH OF PROBE “ . 12” 12” 12” - 12” 12” “ 12s.

DEPTH OF’TESTS . -1$ -1’
_,,. -1’ -1’ -1’

DRY DENS17Y-PCF “ . 119.8 114.5 115.2 117.0 116;5 s 114.8

MOISTURE % .6.5 “ 8.6 . 7.3 8.4 .8.2 7.3

MAX DENWIY PCF 123.0 “ . ‘ .123.0 123.0 123.0 123.0 . “123.0

OPTIMUM MOIS7URE % 10.4” ..’ j(j.4 . .10.4 .10.4. ~ 10.4 10.4

PERCEIW COMPAGTIOJJ .

REQUIRED Compaction % . 8(3.0

IN/ OUT of SPECIFICAmON “
.

SAUGENO 23205 DATEOFSTANDARIXZ4TION . -09/19/97“. - - . “VALUEOF .M “ %32

. . . .-.
. . ...-. .

2LoTfJ~N “- . .

ilONS

.,

SEE A7TACHED PLOT PLAN FOR ES+ LOC/1‘

. .

.,
.

STANDARYtiTION D 3007

. .

.. . .

..

.

..

IEMARKS: “ NONE “ cc E. MITCHEU BECHT13

. .
,

- D. MADSEN
MTL BECHTEL FIRS ‘– -

— ~—-—~. . . . . .. . . .,, . . . .. . ... .. . . . . . ..-.+
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SEP 2215$7

Requested by D. ~SEhJ” User/Agency BECHTEL. “, Mate~al SAl@lA BORROWPli

Project “, CACTUS SPRING . Lo&tion of Tests TRENCH COVER

Tested by D. HERRINGTON Date Tested 09/;9/97

Information transmitted to D. FINNEY . By D. HERRINGTON “ HOW ~~# Date 09/19/97.—

LABORATORYNO 887 “888 889 890 891 : [ 892
I I I I I

TEST LOCATION ‘7 “ 8. 9. .“10 11 12
DEPTH OF PROBE l? 12S . . 12” 12” 12” 12”

DEPTH OF TESTS “ “ “ -1’ -1’ -1’ _~r “ “_,, _lt -

DRY DENSITY-PCF 118.1 ‘ 117.1. - 117.1 - 115.6 115.1 115.8

MOISIURE % 6.9 7.1 6.1 6.7 “ 6.8 “ 7.0

MAX DENS17YPCF
,4 .

123.0 “ 123.0 “ 123.0 123.0 . “ 123.0 123.0
i 1 *

OPTIMUM MOISTURE % “ . 10.4 .. 10.4

PERCENT COMPACTION “ -

REQUIRED COMPACTION % 80.0 I 80.0 - . 80.0 80.0 “ 80.0

IN/ OUT of SPECIFICATION .
.....~a+$;sd,av~:~,:<z~?::fiwfiv,y$;l?m$qyw.:,...-.....+M+*....Y.,,.,+<y.><,.<....>..,Y.,,:{..... / . .,.),,W..,.::*,<.<>*i.:#j<.<x.j

$%!Wm~M@~;+i’?WWTH@&M@ wtmfllv;~w.:..........z.?.<:,>............................. <./.......................................

3AUGENO “ 23205 DATEOFSTANDARDtillON“ 09119/97 VALUE OF

STAND~lZATION
. .

M

D

e32

3007

SEE A17ACHED PLOT PLAN FOR TEST LOCATIONS ..

. . .

. .

..
. .

“.

=’---

..

IEMARKS: NONE cc: E. MITCHELL
D. MADSEN

MTL BECHTELF;WS

..



..!

.
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CACTUS SPRING WASTE TRENCHES, POST-CLOSURE MONITORING CHECKUST

Date of hat Inspeotlon: Reasonfor bstlnspeti”on: .

ResponsibleAgenv ProjectManager:’

InspectionDate:

Inspeotor(name, titie, organization):

AssistantInspector(name, title, organization):

A. GENERALINSTRUCTIONS
1, Allchecklistitems must be completed and detailed comments made to documentthe resultsof the site inspeti”on. The

mmpleted checklistispart of the field recordof the inspetion. Additionalpages shouldbe used as neoessaryto ensurethat a
complete recordis made. Attachthe additionalpages and number all Pa9es uPon~mPletion of the inspeti”on. . .

3. Anychecklistline item marked by an inspeotorIn a SHADEDBOX must be fully explained or an appropriatereferenceto previous
reportsprovided. The purposeof this requirementisto providea writtenexplanationof inspectorobsewationsfmd the inspector’s
rationalefor conclusionsand reoommendations. Explanationsue to be pla~d on addition~ attachmentsand cross-referenoeck
appropriately. Explanations,in additionto narrative,will take the form of sketches,measumments, annotatedsite maps.

4, The site inspectionis a walkingins.peotfonof the entiresite includingthe perimeterand sticient transeotsto be able to inspeotthe
entire surfaoaand all featuresspecificallydescribedin this checklist.

5.Astandardset of oolor35mm photographs(orequivalent)is required. In addition,all anomalousfeaturesor new features (suchas
changes in adjacent area land use) are to be photographed. A photo log entrywill be made for each photographtaken.

6.. This unitwill be inspeotedbiannuallywithformal repoting to the Nevada Dfvisfonof Environment Protectionto be.done annually.
The annual reportwill includean executivesummary, this inspection checklistw“ti field notesand photo log attached, and
reoommendationsand inclusions.

B, PREPARATION(To be oompleted‘@or to sitevisit) YES NO EXPLANATION
.........,.;;,:.;.: : :

1. Site as-builtplans and site base map reviewed.
................. ., ,:.::::R.. .::........... ., ., ,

.. .,.. .. ,.:..; ...:....>.. .. ......... .........
2. Previous inspectionreportsreviewed.” . ... .:.:+:‘:..-

.
a, Were anomalies or trends deteoted on previousinspeti”ons?. :“”

.-
b, Was maintenance performed?

3. Site maintenance arid repair recordsreviewed.
... ...-.,:,.::..+.:,.:.......... .,.,...._ ...

. .

‘ a. Has site repair resultedin a change from as-builtoond~ons?
.:......... ,. ......

.... ,,.,., :.,.:.::..::,...:,,
b, Are revisedas-builtsavailable that refleotrepairchanges?

..-..............+......:.:...::,:>....,.,.....

C, SITE INSPECTION (To be completed duringinspection) YES “NO EXPLANATION

1, Adjaoentoff-sitefeatureswithinwatershedareas,

a. Have there been any changes in use of adjacent area? . . . . .

b. Arethere any new roads or trails?

c, Has there been a change in the positionof nearbywashes? :“:’””’”””

d. Has there been lateral excursionor erosion/depositionof
nearby washes?

e. Arethere new drainage channels?

f, Change in sumounding vegetation? .
..

2. securityfence, algns.

a. Displacementof fenoas,site markers,bound~~ markersior ....”..
monuments?

b. Have any signs been damaged or removed?

.

(Number of signs replaoed: )
. . ... .

c. Were gates locked? ...

,, I



CACTUS SPRING”WASTE TRENCHES, POST-CLOSUFIE MONITORING CHECKLIST

3. Waste Unitoover. YES NO EXPLANATION

a. Isthere evidence of settling?

b. Isthere cracking?

c. Isthere evidence of erosionaroundthe sap (windor water)?

d. Isthere evidenoeof animal burrowing?

e. Havethe site markersbeen disturbedby man or natural
processes?

f. Do naturalprooessesthreatento integrityof any coveror site *.. .
marker?

9. Othefl
....

4. Vegetative cover.

a. Is perimeterfenoe or mesh fencing damaged? “
‘..’,

,.

b. Isthere evidence of horsesor rabbtison site?
. .

. .. . .

c. Is organicmulch adequate to preventerosion?

d. Areweedy annual plantspresent?Ifyes, are they a problem? ‘“’””
. .

e. Areseeded plant speciesfound on site?

f. Isthere evidence of plant mortalii ....

5. Photo Documentation

I ,.. .
a. Has a photo log been prepared?

c. Number of photosexposed ( )

D. FIELDCONCLUSIONS

1. Isthere an imminent hazardto the integrityof the unit?
(Immediate report required)

Person/Agenoyto whom reportmade:

2. Aremore frequent inspeti”onsrequired?

3. Areexisting maintenaneetrepair aotionssatiafacto@ .. ...

4. ISother maintenance/repair necessary?

5. Is currentstatus/condition of vegetativecoversatisfactory?

6. Rationalefor field conclusions

E. CERTIFICATION

I have conducted an inspectionof the Cactus SpringWasteTrenches,CAU426, at the TTR in accordancewith the Post-ClosureMonitoring
Plan (see Closure Report) as recorded on this checklist,attached sheets,field notes, photo logs, and photographs.

Chief Inspector’sSignature: PrintedName:

litle: Date:
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