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Executive Summary

The U.S. Department of Energy Office of Legacy Management (LM) is responsible for the
long-term surveillance and maintenance of disposal cells for uranium mill tailings throughout the
United States. The long-term protectiveness of disposal cells relies on engineered covers to limit
radon flux, rainwater percolation, and erosion.

In 2016, LM, the U.S. Nuclear Regulatory Commission, and others collaborated on a field study
of the engineered cover system at the Bluewater, New Mexico, Disposal Site. The cover system
consists of a low-permeability clay radon barrier and a riprap layer. This report documents the
restoration and follow-up inspections of test pits excavated on and off the cover during the study.
The field activities were performed in accordance with a site-specific Field Work Plan that
included design criteria and specifications for restoration of the test pit excavations.

During the field study, test pits were excavated at 10 locations on the top slope of the disposal
cell cover. A total of less than 0.5 cubic yard of radon barrier material was removed from the
cover during the study. This material was replaced with clayey soil obtained from the same
borrow source used for the original radon barrier construction. Two additional off-cell analogue
test pits were excavated and sampled in undisturbed areas.

The radon barrier layer of the cover system was restored using excavated radon barrier and
additional borrow source soil as needed to replace materials removed during the study. Cover
layers were replaced in moisture-conditioned, loose lifts (layers) up to 12 inches thick.
Verification testing confirmed that recompaction of the radon barrier in most cases satisfied

the 95% of maximum dry density requirement determined according to ASTM International
Standard D698. Lift moisture contents were adequate to achieve compaction. Post-restoration
radon flux values on top of the restored radon barrier surface averaged less than pre-excavation
values, an order of magnitude less than as-built conditions and about 2 orders of magnitude less
than the Uranium Mill Tailings Radiation Control Act standard of 20 picocuries per square meter
per second. Surficial rock riprap, which was stockpiled during excavation of test pits, was placed
back in each test location, re-contoured and consolidated with a track-mounted mini-excavator.

The acceptability of test pit restoration with respect to meeting the original engineering design
specifications was confirmed by measurements of lift thicknesses, soil moisture contents,
compaction densities, and radon fluxes before and after restoration as described in the Field
Work Plan. The condition of the test pit restoration is being monitored during annual inspections,
and inspections have found no indications of settlement or erosion.
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1.0 Study and Restoration

1.1 Introduction

The U.S. Department of Energy (DOE) Office of Legacy Management (LM) is responsible for
the long-term surveillance and maintenance (LTS&M) of disposal cells for uranium mill tailings
throughout the United States. The long-term protectiveness of disposal cells relies on engineered
covers to limit radon flux, rainwater percolation, and erosion.

Natural ecological and soil-forming processes may be slowly changing the as-built engineering
properties of disposal cell covers in ways that could potentially influence remedy protectiveness.

LM is conducting a suite of studies to evaluate the effects of these natural processes on cover
performance (DOE 2015). This study, Effects of Soil-Forming Processes on Cover Engineering
Properties, Study Restoration Report, Bluewater, New Mexico, Disposal Site is evaluating the
effects of changes in soil morphology on soil hydraulic properties, radon diffusion, and radon
flux in engineered covers. Results from these studies will provide LM managers with
information that may lead to improvements in the LTS&M of disposal cells.

The study is a collaboration between LM, the U.S. Nuclear Regulatory Commission (NRC), the
Desert Research Institute, Navarro Research and Engineering, Inc. (Navarro), the University of
Wisconsin, the University of California—Berkeley, and the University of Virginia. The technical
task plan for the study contains a literature review regarding natural changes in the engineering
properties of disposal cell covers and discussions of the relevance and objectives of the project

(DOE 2015).

The objectives of the study are:

1. Characterize the morphology of disposal cell cover soils to understand the natural processes
that are changing engineering properties and the degree of change over decades and
millennia.

2. Measure effects of soil-forming processes on gas diffusivity and soil hydraulic properties.

%)

Determine how changes in engineering properties vary with depth in cover profiles.

4. Measure and model how these changes influence radon flux rates and rainwater percolation.

Uranium Mill Tailings Radiation Control Act (UMTRCA) Title I and II sites that represented a
range of cover types, climates, site conditions, and vulnerabilities to change were considered for
study. A screening and ranking process evaluated all UMTRCA sites managed by LM.

On the basis of this process, collaborators selected the Title 11 Bluewater, New Mexico, Disposal
Site as one of the 2016 test sites. Figure 1 presents the location of the site.
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1.2 Purpose and Scope

This report documents the methods, results, and follow-up inspections related to the restoration
of test pits at the site, as requested by NRC.

All field activities were performed in accordance with the site-specific Effects of Soil-Forming
Processes on Cover Engineering Properties, Field Work Plan, Bluewater Disposal Site,

New Mexico (DOE 2016) (Field Work Plan). With NRC concurrence, the activities were

not considered significant construction, action, or repairs, primarily due to the scale of
disturbance, and therefore were exempt from Title 10 Code of Federal Regulations

Sections 19-21 (10 CFR 19-21) in accordance with 10 CFR 40.28(c)(5). The cover system
restoration process was outlined in the Field Work Plan Sections 1.2.10—1.2.12 with reference to
the original cover design and construction criteria. Appendix A of this document includes photos
(PL-1 through PL-26 referenced throughout the text) documenting the test pit excavations,
restorations, and results of annual site inspections following the study. The acceptability of test
pit restoration with respect to meeting the original engineering design specifications was
confirmed by measurements of lifts, depths, soil moisture contents, compaction densities, and
radon flux before, during, and after restoration described in the Field Woik Plan.

All fieldwork, including restoration, was conducted between June 20 and June 29, 2016. A
limited excavation through the radon barrier was performed for sampling and morphological
investigation as discussed in the Field Work Plan. Intrusive activities into the radon barrier were
performed at 10 locations on the disposal cell covers. Total radon barrier sample volume
removed from the entire cover was less than 0.5 cubic yard. This material was replaced with a
similar clayey soil obtained from the same borrow source that was also used during the original
construction of the cover. These excavations through the radon barrier were open long enough to
measure radon flux at the contact with contaminated materials and the cover, and characterize
soil morphology. After radon flux was measured at the bottom of the radon barrier, a thin layer
of radon barrier soil was added to the test pit to cover any exposed contaminated material. Test
pits remained partially open less than 1 week before they were fully restored.

2.0 Test Pit Excavations

The Bluewater site is composed of three tailings disposal cells, the main tailings disposal cell,
the carbonate tailings disposal cell, and the acid tailings disposal cell. Seven test pits and one
micro pit were excavated on the top slope of the main tailings disposal cell, two test pits were
excavated on the top slope of the carbonate tailings disposal cell, and one test pit was excavated
on the top slope of the acid tailings disposal cell (Figure 2). Test pit excavation followed

steps 1.2.3-1.2.9 in the Field Work Plan and was performed with a track-mounted mini-
excavator. Disposal cell cover design specifications and as-built information from the
Completion Report for Reclamation of the Bluewater Mill Site (Atlantic Richfield Company
1996) (Completion Report) were used to select the test pit locations, to guide study excavations,
and as the basis for the test pit restoration and evaluation. The schematics presented in Figure 3
depict the as-built layered cover system with sequential excavation, sampling, and restoration.
Prior to excavation, a 2-inch-diameter boring was made through the radon barrier at each
location with a small hand auger, and cuttings were examined to determine the materials and
layer contact depths at each test location (PL-1).
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(a subset of potential test locations identified in the Field Work Plan was excavated and sampled)
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Excavations of the seven main tailings disposal cell test pits (Test Pit 1A/B, Test Pit 2A/B,

Test Pit 3A/B, Test Pit 4, Test Pit SA/B, Test Pit 6, and Micro Pit 2) disturbed an average of

16 square yards (yd?) of surface cover (riprap) and less than 2 yd* of radon barrier. At test

pits 7 and 8 on the carbonate tailings disposal cell, the depth of excavation required a larger
disturbance. At Test Pit 7, the area of riprap disturbed was approximately 50 yd* and the area of
radon barrier disturbed was approximately 18 yd®. At Test Pit 8, the area of riprap disturbance
was approximately 10 yd” and the area of radon barrier excavated was about 6 yd®. The acid
tailings disposal cell had topsoil instead of riprap and the test pit here (9A/9B) impacted less than
a square yard of topsoil and radon barrier. The total area of the cells is 1,960,000 yd?; therefore,
the activities disturbed approximately 0.008% of the total cell surface cover and 0.002% of the
radon barrier.

The designation of A/B in the test pit names is in reference primarily to duplicate radon flux
measurements on the surface of the radon barrier. In some cases, based on study objectives, a
second small excavation into the radon barrier was performed to compare morphology under the
locations of paired flux measurements.

2.1 Excavations on the Main Tailings Disposal Cell

Excavations of the seven test pits (Test Pit 1A/B, Test Pit 2A/B, Test Pit 3A/B, Test Pit 4,

Test Pit 5A/B, Test Pit 6, and Micro Pit 2) on the top slope of the main tailings disposal cell
included the phased removal and stockpiling of the distinct cover layers (Figure 3). The rock
riprap (ranging in thickness from 4—12 inches thick and 16 yd? in area) was removed first,
exposing the top of the radon barrier (PL-2). The surface area of exposed radon barrier varied at
each test pit, but was less than 20 yd* at all locations. Radon flux measurements were taken on
the top surface of the radon barrier, following procedures in Benson et al. (2017), and are
summarized in Section 4.1 (PL-3).

A smaller footprint of the radon barrier, generally less than 2 yd?, was then excavated to a depth
of 21-29 inches to expose the top of contaminated materials and create a clean pit face to the
base of the radon barrier for soil morphology characterization (PL-4, PL-6, PL-7, and PL-8).
Multiple lines of evidence were used to confirm the interface with buried contaminated materials
including as-built thicknesses, auger cuttings, gamma radiation survey results, soil characteristics
(e.g., color, grain size), and geomorphic features. Radon flux was also measured on the surface
of the contaminated materials (Benson et al. 2017) (PL-5).

As a precaution, a thin layer of radon barrier soil was replaced on top of the contaminated
materials to provide a clean surface for scientists to stand on and characterize the morphology of
the pit face.

2.2 Excavations on the Acid Tailings Disposal Cell

One test pit (Test Pit 9A/B) was excavated on the top slope of the acid tailings disposal cell using
methods described in Section 2.1 (Figure 3) with some exceptions discussed below.

The top slope of the acid tailings disposal cell is vegetated, it has no rock riprap, and the cover is
16 inches thick. Based on the Completion Report, this cover was approximately 6 inches of
radon barrier and approximately 8 inches of topsoil. As with the other two cells, multiple lines of
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evidence were used to confirm the interface with buried contaminated materials. Excavations on
the acid tailings cell were dug by hand with a shovel and hammer drill and were approximately

2 feet in diameter (PL-9). No material or sample was removed from the acid tailings disposal cell
radon barrier.

2.3 Excavations at the Analogue Locations

Two test pits were excavated and sampled at analogue locations (undisturbed off-cover
locations) within the site boundary. One pit was excavated adjacent to the former borrow area.
This pit, Analogue Pit 3, shown in Figure 2, was excavated to a depth of about 6 feet and had an
area of about 25 yd* (PL-10). This pit was also the source of borrow material for the restoration
of the radon barrier (about 0.5 cubic yard total). The other test pit was on a small hillside
adjacent to the road leading to the main tailings disposal cell. This test pit, Analogue Pit 6, also
shown in Figure 2, was excavated to a depth of about 3 feet in an area of about 4 yd? (PL-11).

3.0 Test Pit Restoration Methods

Test pit restoration began on June 23, 2016, and was completed on June 29, 2016. Restoration
was performed according to steps 1.2.10 through 1.2.12 presented in the Field Work Plan
(DOE 2016). Restoration methods for the analogue and borrow test pits are described in
Section 3.3.

3.1 Materials
3.1.1 Radon Barrier Backfill Material

Backfill material used to restore the radon barrier primarily consisted of stockpiled material
excavated from test pits. Small volumes of material from the original borrow source was added
to the top lift to replace soil volumes removed during sampling. The small volume of borrow
material was characterized in the field as similar to the excavated radon barrier. All material used
for restoration was moisture-conditioned as necessary.

3.1.2 Protective Layers Overlying the Radon Barrier

The protective layer at the main tailings disposal cell and the carbonate tailings disposal cell
(Test Pits 1-8 and Micro Pit 2) was rock riprap. Stockpiled rock riprap that had been removed
during excavation of the test pits was used to restore this layer. Test Pit 9A/B on the acid tailings
disposal cell had an approximately 8-inch thick vegetated topsoil layer overlying the radon
barrier. Stockpiled topsoil that had been removed during excavation was used to restore

this layer.

3.2 Restoration and Testing Methods

Activities focused on restoring the cover to its original design specifications. The radon barrier
was reconstructed using excavated material in addition to some soil from the original borrow
area. The design compaction requirement for the radon barrier was 95% of maximum dry density
based on ASTM International (ASTM) Standard D698 (ASTM 2012b).
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Moisture and density of the restored layers of radon barrier were measured with a nuclear
moisture density gauge following ASTM Standard D6938 (ASTM 2017) and tests were
conducted using an 8-inch probe depth. These results were compared to standard proctor tests
performed on these materials, following ASTM Standard D698, to calculate percent of maximum
dry density. These data are presented in Section 4.2 and can also be found in Appendix B.

3.2.1 Radon Barrier

The radon barrier was restored by placement of the material in 12-inch loose motsture-
conditioned lifts. Compaction of the radon barrier layer was achieved using a hand-operated
large rammer delivering 2900—3600 pounds per blow with three or more passes over all
backfilled areas on each lift (PL-12). In all cases, the restored radon barrier was level with the
surrounding undisturbed barrier.

The excavation footprint through the radon barrier was less than a square yard at eight of the

ten test pit locations. Test Pits 7 and 8 required a larger footprint (approximately 18 yd? and

6 ydz, respectively) but did not extend through the radon barrier, which was greater than

8 feet thick. Excavated materials were generally replaced in-the reverse order in which they were
removed.

Bulk density and moisture contents were measured at the surface of half of the restored
compacted lifts. In all cases, the height of the restored radon barrier was level with the
surrounding undisturbed barrier.

After restoration of the radon barrier, radon flux was measured on the surface of the restored
radon barrier using a small flux chamber with an activated carbon (AC) canister following
methods in Benson et al. (2017), and results are presented in Section 4.1.

3.2.2 Riprap

Placement of stockpiled rock riprap over the reconstructed radon barrier was performed using a
track-mounted mini-excavator and satisfied the minimum thickness requirement. The top surface
of the repaired riprap was then smoothed with a track-mounted mini-excavator to complete
restoration of test pits.

3.2.3 Topsoil

Topsoil that was stockpiled from the excavation on the acid tailings disposal cell, was re-placed
on top of the restored radon barrier and was consolidated with the rammer compactor.

3.3 Analogue Test Pit Restoration

The two off-cover test pits (Analogue Pit 3 and Analogue Pit 6) were not subject to engineering-
specific restoration requirements. Both pits were backfilled in the reverse order in which material
was removed and compacted in lifts using a track-mounted mini-excavator.

U.S. Department of Energy Effects of Soil-Forming Processes on Cover Engineering Properties—Bluewater
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4.0  Restoration Monitoring Results

4.1 Radon Flux Verification

Prior to excavation through the radon barrier, radon flux was measured on top of the radon
barrier using AC canisters, RAD7 real time monitors, and flux chambers of different sizes.
Radon flux was measured again after the radon barrier was restored using only AC canisters and
small diameter (0.3-meter) or extra small diameter (0.15-meter) flux chambers sealed to the
ground surface with bentonite (PL-13 and PL-14). The AC canisters were deployed and
processed according to procedures presented in Benson et al. (2017).

As-built (post-construction) radon flux sampling used AC canisters and small chambers and
results are found in the Completion Report. Because the test pits in this study were not in the
exact locations as the as-built flux measurements, the four to nine closest as-built flux
measurement locations were used to calculate the average as-built flux for the test pit area. The
pre-excavation radon flux values are derived from AC radon concentrations taken on the surface
of the freshly exposed radon barrier. The post-restoration AC radon concentrations were used to
calculate flux rates that were compared to as-built radon flux values. Table 1 presents the
average as-built radon flux, the pre-excavation radon flux, and the post-restoration radon flux in
units of picocuries per square meter per second (pCi/m’s).

Table 1. Radon Flux Data

As-Built Pre-excavation . Post-restoration
Test Pit Radon Flux Radon Flux Radon Flux
(pCilm’s)? (pCilm’s) (pCi/m’s)

1A/B 31 0.018 0.045
2A/2B 1.29 0.176 0.292
3A/B 6.05 0.383 0.094
Micro Pit 2 6.05 NM® 0.296
4 6.03 0.647 0.108
5A/B 6.03 2.361 3.992
) 5.92 NMP 1.242
0.43 0.005 0.034
0.43 NMP 0.139
9A/B 14.73 1.996 0.103

Notes:
2 Average of flux values for the four to nine as-built radon flux locations closest to the test pit.
Radon flux not measured.

The UMTRCA radon flux standard is 20 pCi/m®s, averaged for the entire cell over time and
space. The pre-excavation and post-restoration radon flux values were below the UMTRCA
standard at all test pit locations. The pre-excavation and post-restoration radon flux values were
also lower than the average as-built flux values at all test pit locations. There was no requirement
for pre-excavation radon flux measurements and they were taken only to meet study objectives.
Micro Pit 2 and Test Pit 8 were used for morphological characterization and Test Pit 6 was at the
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site of an ant mound, and there was no way to seal a flux chamber to the ground surface, so no
pre-excavation flux was measured at these locations.

4.2 Compaction Verification

Undisturbed (pre-excavation) radon batrier moisture and density were measured during the study
at select test pit locations with the nuclear moisture density gauge following ASTM standard
D6938 and sand-cone and moisture content tests following ASTM standards D1556 and D4944
(ASTM 2015; ASTM 2018) to document existing conditions (PL-15 and PL-16). The sand-cone
test confirmed the accuracy of nuclear moisture density gauge measurements. As a result,
nuclear moisture density gauge measurements were used as the sole method for verifying
compaction. Table 2 presents the pre-excavation moisture and compaction measurements
obtained from the top of the radon barrier at a subset of the test pits. These results represent the
in situ pre-excavation conditions of the upper radon barrier at the time of the study.

A local geotechnical firm (Western Technologies Inc.) was subcontracted to perform proctor
tests following ASTM standards D698 and D1557 (ASTM 2012a) of radon barriér soils collected
from Micro Pit 1. Micro Pit 1 was the source of a small proctor test sample and the site of a
saturated hydraulic conductivity test, not an excavated test pit, and therefore was not subject to
restoration. That is why it is not included in Table 1 or Table 3 results. Relevant details include:

o  The geotechnical lab’s proctor test results for the radon barrier at test pit Micro Pit 1 show a
maximum dry density of 199.9 pounds per cubic feet (Ib/ft’), with an optimum moisture

content of 10%.

¢  The design compaction requirements for the radon barrier were 95% of maximum dry
density and a moisture content of £3% of optimum.-

Table 2. Undisturbed Moisture and Compaction Data

Test Pit Lift ID M°(';:)“ re D%E,‘;:}f"y %D°r;“gi’:l';‘;t‘;,m
1A/B Top of radon barrier 10:1 122.4 102
Micro Pit 1 Top of radon barrier 8.0 114.8 96
2A/B Top of radon barrier 5.5 113.2 ° 94
7 Top of radon barrier 8.6 119.5 100
8 Top of radon barrier 10.3 120.4 100
9A/B Top of radon barrier 8.7 118.1 98

A geotechnical technician was onsite during the restoration process to test compaction and
moisture of the radon barrier lifts with a nuclear moisture density gauge. During radon barrier
restoration, all measured lifts were verified by the geotechnical field technician as meeting the
requirements for 95% of maximum dry density and 10% =+ 3% moisture. However, when the
final geotechnical report (Appendix B) was issued and compared to the field data sheets, it was
noted that field calculations were made using a maximum dry density of 119 1b/ft’ instead of the
119.9 1b/ft® laboratory proctor result. With this error, five of the 22 compaction results were
calculated to be slightly below the required criteria at 94%. Considering the expected
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variability of the radon barrier soils across the covers, Navarro engineers concluded that these
five compaction values were acceptable with the understanding that if these areas exhibit any
signs of settlement, Legacy Management Support (LMS) contractors would rectify the problem.
These locations will be monitored by the annual site inspection team for any observable
settlement.

Table 3 contains the moisture and density data obtained using a nuclear moisture density gauge.
All geotechnical data including proctor curves, densities, and moisture contents are contained in

Appendix B. It should also be noted that there was a nomenclature mix-up in the field. What is
referred to in this report as Micro Pit 2 is called Micro Pit 3 in Appendix B.

Table 3. Restoration Moisture and Compaction Data

. ; Moisture Dry Densit % of Maximum
Test Pit Lift ID s “(’Ib ,fts)b y A’Dry Density®
1A/B Radon Barrier Lift 1 9.1 112.8 94
1A/B Radon Barrier Lift Top 10.3 122.2 102
2A/B Radon Barrier Lift 1 10.0 113.5 95
2A/B Radon Barrier Lift 3 9.1 114.9 96
3A/B Radon Barrier Lift 1 8.9 112.8 94
3A/B Radon Barrier Lift 2 9.9 1131 94
4 Radon Barrier Lift 1 12.6 113.4 94
4 Radon Barrier Lift 2 9.6 113.7 95
5A/B Radon Barrier Lift 1 9.1 114.2 95
5A/B Radon Barrier Lift 2 8.6 113.0 94
6 Radon Barrier Lift 1 11.6 114.6 96
6 Radon Barrier Lift 2 11.0 114.8 96
7 Radon Barrier Lift 1 9.8 119.6 100
7 Radon Barrier Lift 4 8.5 117.3 98
7 Radon Barrier Lift 7 12.3 115.0 96
7 Radon Barrier Lift Top 8.6 119.5 100
8 Radon Barrier Lift 1 104 115.0 96
8 Radon Barrier Lift 3 11.0 114.6 96
8 Radon Barrier Lift Top 10.3 120.4 100
9A/B Radon Barrier Lift 1 11.0 114.8 96
Micro Pit 2 Radon Barrier Lift 1 12.8 114.8 96
Micro Pit 2 Radon Barrier Lift 2 12.7 114.9 96
Notes:
Values in bold are out of specified range.
# Volumetric moisture content.
® ASTM Standard D6938.
¢ ASTM Standard D698 Method A.
U.S. Department of Energy Effects of Soil-Forming Processes on Cover Engineering Properties—Bluewater
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5.0  Post-restoration Inspections

Annual site inspections as required by long-term surveillance plans will document the long-term
condition of restored test pits in the annual inspection reports. Annual site inspections were
conducted on August 24, 2016, and September 13, 2017, approximately 2 and 14 months after
the restoration was complete (PL-17 through PL-26). The 2017 inspection report (DOE 2017)
stated that “No indications of settlement or erosion were visible, as was also noted during the
2016 annual inspection; therefore, annual inspections of the reclaimed test pits will be
discontinued.”
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Photograph Log

Photograph
Location Photograph Description
Number
PL-1 Pre-excavation Soil Boring Through Cover
PL-2 Pulling Back Rock Riprap
PL-3 Top of Radon Barrier Radon Flux Monitoring
PL-4 Excavation through the Radon Barrier
PL-5 Measuring Radon flux at the bottom of the Radon Barrier
PL-6 Excavation through the radon barrier at Micro Pit 2
PL-7 Excavation through the radon barrier at Test Pit 5
PL-8 Continuous Face Exposed for Soil Morphology Logging
PL-9 Test Pit 9A/B Excavation of Radon Barrier
PL-10 Off-Cover Analogue Pit 3 and Borrow Source Excavation
PL-11 Excavation of Analogue Pit 6
PL-12 Restoration Compaction at Test Pit 7
PL-13 Restored Condition of Test Pit 7 with Post-restoration Radon Flux Measurement at Test Pit 8 in the
Background
PL-14 Post-restoration Radon Flux Measurement at Test Pit 8 with Restored Test Pit 7 in the Background
PL-15 Nuclear Density and Moisture Testing
PL-16 Sand Cone Density and Moisture Testing
PL-17 Post-restoration Condition at Test Pit 1A/B on Main Tailings Disposal Cell, September 2017
PL-18 Post-restoration Condition at Test Pit 2A/B Under Ponded Area on Main Tailings Disposal Cell,
September 2017
PL-19 Post-restoration Condition at Test Pit 3A/B on Main Tailings Disposal Cell, September 2017
PL-20 Post-restoration Condition at Test Pit 4 on Main Tailings Disposal Cell, September 2017
PL-21 Post-restoration Condition at Test Pit 5A/B on Main Tailings Disposal Cell, September 2017
PL-22 Post-restoration Condition at Test Pit 6 on Main Tailings Disposal Cell, September 2017
PL-23 Post-restoration Condition at Test Pit 7 on Carbonate Tailings Disposal Cell, September 2017
PL-24 Post-restoration Condition at Test Pit 8 on Carbonate Tailings Disposal Cell, September 2017
PL-25 Post-restoration Condition at Test Pit 9A/B on Acid Tailings Disposal Cell, June 2016
PL-26 Post-restoration condition at Micro Pit 2 on Main Tailings Disposal Cell, September 2017
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PL-1. Pre-excavation Soil Boring Through Cover

PL-2. Pulling Back Rock Riprap
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PL-4. Excavation through the Radon Barrier
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PL-6. Excavation Through the Radon Barrier at Micro Pit 2
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PL-8. Continuous Face Exposed for Soil Morphology Logging
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PL-10. Off-Cover Analogue Pit 3 and Borrow Source Excavation
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PL-12. Restoration Compaction at Test Pit 7
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at Test Pit 8 in the Background

PL-13. Restored Condition of Test Pit 7 with Post-restoration Radon Flux Measurement

perties—Bluewater
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PL-16. Sand Cone Density and Moisture Testing
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PL-17. Post-restoration Condition at Test Pit 1A/B on Main Tailings Disposal Cell,
September 2017

PL-18. Post-restoration Condition at Test Pit 2A/B Under Ponded Area on
Main Tailings Disposal Cell, September 2017

U.S. Department of Energy Effects of Soil-Forming Processes on Cover Engineering Properties—Bluewater
January 2019 Doc. No. S15953
Page A-10



v & Tl
7 ﬂz‘ e ‘.,‘B 5‘:?' F
m;ﬁau N ‘f‘

PL-20. Post-restoration Condition at Test Pit 4 on Main Tailings Disposal Cell,
September 2017
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PL-22. Post-restoration Condition at Test Pit 6 on Main Tailings Disposal Cell, September 2017

U.S. Department of Energy Effects of Soil-Forming Processes on Cover Engineering Properties—Bluewater
January 2019 Doc. No. S15953
Page A-12



PL-24. Post-restoration Condition at Test Pit 8 on Carbonate Tailings Disposal Cell, September 2017

U.S. Department of Energy Effects of Soil-Forming Processes on Cover Engineering Properties—Bluewater
January 2019 Doc. No. S15953
Page A-13



PL-25. Post-restoration Condition at Test Pit 9A/B on Acid Tailings Disposal Cell,
June 2016

PL-26. Post-restoration Condition at Micro Pit 2 on Main Tailings Disposal Cell, September 2017
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| : ! . i ; i | ‘ |
! ‘ i ; i i = ; ! o
i . ] ! ) | i |
i ! 1 ! [ ) | |
! i | ! i | I ‘ i
= | ! 1 ; i | ! | ; !
! | ! ] | i 1 i )
i | : ' i ]
: [ i | i
) | . f I i
S 1 i | | | ! !
C ! | ] | 1 1 ! j
(ZeaT | TEST LOCATION, VERTICAL
o | NG, : TEST LOCATION, HORIZONTAL é‘ﬁpég;l‘r;x'a;? Elevation * MATER!AL TESTED
; | 1 ' MP #1 RBT INSITU 0.0 | 100.0
n 2 | TP #2 RBT INSITU 0.0 | 100.0 |
=2 ] l
] ! { ]
i | i
{ i . i
i ! H
| i
- i '
L ! J ! :
R — |
N i
, ’ ! !
C T I . ' b
! LABORATORY DATA & COMPACTION CHARACTERIST.CS
EVENT/ OPTIMUM MAXIMUM DRY UNIT
g LABD. | |NVOICE NO. DESCRIPTION OF MATERIAL SOURCE OF MATERIAL ' MOISTURE.% | WEIGHT, Ibf { cus. fr,  VEST METHOD |
i 1 16L348-2 RED SILTY SAND MP#1 j 10.0 | 119.9 { D698-A i
I :

: : L
1

!
: ' i ]
| i ; : i
Comments: * DATUM 100 = TOP OF FILL
This engagsment does NOT include provision for WT opinions, conclusions nor directions in regard to this project,

[ S S,

TESTING WAS PERFORMED PER LOTAL INDUSTRY PRACTICES THAT MAY INCLUDE SUGHT
DEVIATIONS FROM THE STANDARJS

Distribution : CLIENT (1) TESTS AEFORTED HERE N ARE IND'TATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION
AND TIME OF TESTING ONLY, THE ABOVE SERVICES AND REPORT WERE PERFORMED
PURSUANT 70 THE TERMS AN CONGITIONS OF THE CONTRACT BETWEEN WT AKD
CUENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER TME STANDARD OF
REASONABLE CARE APPLICABLE TO SUCH TESTING GENERALLY. NO OTHER WARRANTY
GUARANTY OR REPRESINTATION, EXPRESSED OR IMPLIED, (5 INCLUDED GR INTENDED

Page B-3 REVIEWED BY J.BOYD
D2A1037 WTI (S1ONED COPY DN AILL1




Western 8305 Washington Place N.E.
Technologies  Albuquerque, New Mexico 87113-1670
Inc. (505) 823-4488 » fax 821-2963
The Quality People

Since 1955

Client NAVARRO RESEARCH & ENGINEERING
669 EMORY VALLEY ROAD
OAK RIDGE, TN 87830

Client
Project

Location

NAVARRO RESEARCH & ENGiNEERING
BLUEWATER DISPOSAL SITE

CIBOLA COUNTY, GRANTS, NM

Test Locations Designated By CLIENT

Test Procedures In-Place Unit Weight : ASTM D6938

SOIL / AGGREGATE
FIELD UNIT WEIGHT TESTS
(FIELD DENSITY)

Date of Report 06-22-16

Job No. 3246JA167 Page 1 of 1

Event/invoice No. 6JA167-2N

Authorized ByD.DANDER

Date 086-20-16

Tested By B.STAVAERK Date 06-20-16

Moisture Content : ASTM D6938

Gauge : Make TROXLER Modei3411-8 Serial No.15927 Standard Count: Unit Weight 1713 H20 629
i IN-PLACE CHARACTERISTICS i ! LAB CHARACTERISTICS | COMPACTON = AZQUMEMENTS ) B
i TEST | 1 . o i . " ! T
i i Hole Moisture ; DryUnit | Maximum Dry Optimum % o! ,
| NO. ; Volume | % of Dty Waeight IDvolslzc 1D, Unit Welght ! Maisturo Maxi Dty ! . Muidtuia Cempaction ]CONF ORMANCE.
; { cuw h. [UntWeight: Bf/cut. | % | wifeuh % Ut Waight | i % ;  INDICATED
N [ 80 1148 0| 2 1274 . 88 80 ! j
2 i BS5 | 113.2 0! 2 1274 ¢ 8.8 ] 89 ! ! !
i ; | r r ; i . : ‘
! i ' | : i : i | !
o ) | ! i [ | j
{ ] | ! ! : i ; ]
! T T v i
, | i i ! ;
! ] i ? : ' ;
. | i i i { i
! o ‘ | i
| { i | |
i ' 1 ! ;
; | ; !
: | { I ] ] l ]
f TEST | |__TEST LOCATION, VERT:CAL | }
! No. ! TEST LOCATION, HORIZONTAL l BRRESEmEYE | Eevation * | MATERIAL TESTED |
1 i MP #7 RBT INSITU ! 0.0 100.0 !
2 | TP #2 RBT INSITU 1 0.0 100.0 |
! | | !
{ { | ! H 1
i { - ! i i
i H ! -
. : : ! !
i | n ] s :
. { ' : !
{ i } : ) B
T ' |
,: H t : | j
A LABORATORY DATA & COMPACTION CHARACTERISTICS i
i EVENT/ ] i OPTIMUM MAXMUM DRY UNIT
i LABID. |  wVOICE NO. DESCRIPTION OF MATERIAL [ SOURCE OF MATERIAL | MOISTURE. % _ WEIGHT, Ibf | cu. fr. ! TEST METHOD
; 2 16L348-1 RED SILTY SAND . MPA1

8.8 127.4 t D1657-A

Y i

|
I
i

;
:
i
{
|
i

i i i

Comments: * DATUM 100 = TOP OF FiLL
This engagement does NOT include provision for WT opinions, conclusions nos directions in regard to this project.

Distribution : CLIENT (1}

02A1097 WTl

Page B-4

TESTING WAS PERFORMED PER LOCAL INDUSTRY PRACTICES THAT MAY INCLUDE SUILHT
DEVIATIONS FROM THE STANDARDS

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION
ANO TIME OF JTESTING ONLY. THE ABOVE SERVICES AND REFORT WERE PERFORMED
PUASUANT 10 THE TERMS AND CONDITIONS QF THE CONTRACT BETWEEN WT AND
CUENT WT WARRANTS THAT THIS WAS PERFORMED UNDER THE STANDARD OF
REASONABLE CARE APPLICABLE TO SUCH TESTING GENERALLY. NO OTHER WARAANTY
GUARANTY, OR REPRESENTATION, EXPRESSED OR BAPLIED, 1S INCLUDED OR INTENDED

REVIEWED BY J4.80YD
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Westem . 8305 Washington Place N.E.
Technologies  Albuquerque, New Mexico 87113-1670
Inc. (505) 823-4488 * fax 821-2963

The Quality People SOIL / AGGREGATE
Since 1955 FIELD UNIT WEIGHT TESTS
(FIELD DENSITY)
Date of Report 06-22-16
Client NAVARRO RESEARCH & ENGINEERING Job No. 3246JA167 Page 1 of 1
669 EMORY VALLEY ROAD Event/invoice No. BJA167-2
OAK RIDGE, TN B7830 Authorized ByD.DANDER Date 06-20-16
Tested By B.STAVAREK Date 06-20-16
Client NAVARRO RESEARCH & ENGINEERING

Project BLUEWATER DISPOSAL SITE

Location = CIBOLA COUNTY, GRANTS, NM

Test Locations Designated By CLIENT

Test Procedures In-Place Unit Weight : ASTM D1556 Moisture Content : ASTM D4944

Apparatus ID A Calibrated Volume of Sand Cone Apparatus 0.0380 cu. ft. Bulk Unit Weight of Sand 96.1 |bf/cu. ft.

i IN-PLACE CHARACTERISTICS i | LAB CHARACTERISTICS . COMPACTION REQUIREMENTS
! TEST ) ! , i i i
Hole Moisture Ory Unit Maximum Dry ! Optimum % ol H { ] |
NO. Volume % of Dty ! Waeight 10versize [} l Unit Waight Maoisture Maximum Dry Moisturs Compaction !CONFORMANCE;
cu. ft. | Unit Weight | bl fce fi. | % ! bt cu. ft % ¢ Unit Weight | o | % INDICATED
1 | 0.0852 76 | 115.6 i 0 | 2 127.4 | 8.8 ! 81 i | ! |
2 10,0894 ; 55 | 111.2 T D 72 127.4 8.8 i 87 ‘ i |
¢ } ! ] \ . i i { _F -
i 1 i | i { ] { I ; \ !
i ! . f { ! : ; ! [
______ i ! X { ' i i | : '
| i ! i ;
T [ | | { ; I
o i i i ; i ; ! i
" ! ! ' | [ ! : i '
| ‘ f ‘: z 1 !
| ! . : |
i { | 1 s 1
: { | i ! !
» ! TEST i TEST LOCATION, VERTIGAL §
©ND. | TEST LOCATION, HORIZONTAL éaﬁaﬂ'::‘l‘g,ni?. t Elevation * MATERIAL TESTED __}
by i 1 | MP7 RBT INSITU GAUGE CORBRELATION ! 0.0 | 100.0 i
! ] 2 i TP2 RBT INSITU GAUGE CORRELATION ; 0.0 | 100.0 ],
- : ; : | | ;
f ! : !
' i o : ! ‘|
! H i
i 1 7l
i i
' i
L ) H
l ]
' ! : )
! | ] !
i ] . :
i ! 1 !
| LABORATORY DATA & COMPACTION CHARACTERISTICS !
' OPTIMUM § MAXIMUM DAY UNIT | i
MOISTURE,% | WEIGHT, Il J cu. fr. | TEST METHOD !
! 2 | 8L348-1 . IREDSLTY SAND _ . men

T
i
e ] A 127.4 DiB57-A
i | i i
{ ;
i

jraam | EVENTL DESCRIPTION OF MATERIAL | SOURCE OF MATERIAL
1

1
™ ; 0
i 3

i
i

omments: © DATUM 100 = TOP OF FiLL
This engagemant does NOT includs provision for WT opiniens, conclusions nor directions in ragard to this project.

|
T
!

O—r—r=1

! TESTING WAS PERFORMED PER LOCAL INDUSTRY FRALTICES THAT MAY INCLLDE SLIGHT
[N DEVIATIONS FROM THE STANDAADS

Distribution : CLENT {1} TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION
AND TIME OF TESTING QNLY. THE ABOVE SERVICES AND REPQRT WERE PERFORMED
PURSUANT TO THE TERMS AND COMDIIONS OF T¥E CONTRACT BETWEEN WT AND
CUENT WT \ARRANTS THAT THIS WAS PERFORMED UNDER THE STANDAHD OF
REASONABLE CARE APPUICABLE TO SUCH TESTING GENERALLY. ND OTHER WARRANTY
GUARANTY, QR REPRESENTATION, EXPNIESSED OR IMPUED, 1S INCLUDED GA INTENDED

Page B-5 REVIEWED BY J.BOYD
,2A1©97 wi ISIGKED COPY DM FILL




Westam

8305 Washington Place N.E.

Technologies  Albuguenue, New Mexico 87113-1670
Inc. (505) 823-4488 o fax 821-2963
The Quality People

Since 1955

Client NAVARRO RESEARCH & ENGINEERING
669 EMORY VALLEY ROAD
OAK RIDGE, TN 87830

Client
Project
Location

Test Locations Designated By CLIENT

Test Procedures In-Place Unit Weight : ASTM D1556

SOIL / AGGREGATE
FIELD UNIT WEIGHT TESTS
(FIELD DENSITY)

Date of Report 06-22-16

Job No. 3246JA167 Page 1 of 1

Event/lnvoice No. 6JA167-2

NAVARRO RESEARCH & ENGINEERING
BLUEWATER DISPOSAL SITE
CIBOLA COUNTY, GRANTS, NM

Authorized ByD.DANDER

Date 06-20-16

Tested By B.STAVAREK Date 06-20-16

Moisture Content : ASTM D4844

Apparatus ID A Calibrated Volume of Sand Cone Apparatus 0.0380 cu. ft. Bulk Unit Weight of Sand 96.1 Ibf/cu. f1.
| IN-PLACE CHARACTERISTICS | ! LAB CHARACTERISTICS COMPACTION | REQUIREMENTS i
" EST . o e ' :
Hole Moisture Dry Un't tM Dry Opti % oof l
NO. | volume % of Dry Weight Qversizp| 1D { Unit Weight Moisture Maximum Dy Moaisture Compaction CD&?HT;\%CE
; cu. ft. | Unit Weight | Wi feu ft. | % | ibffcu. f % Unit Wefght % % _ CATE
1 10.0952 7.6 1156 | O 1 119.9 10.0 a6 | ;
( 2 | 0.0894 55 1112 | 0 7' 119.9 100 ! 93 | | |
] ) i | | ! :
| ! ! i | i i
; | ] I J i
| , : i & ) ;
) i . ! i | !
i i 1 | ) | ! !
: ! ' ! ] i i :
i ] ! : ! ! i f !
; ; ! i é i
{ : i ; i ; {
? i : i ! i ! i !
L i ! i ; | ! i
Cvest | e | TEST LOCATION, VERTICAL | i
~NO. TEST LOCATION, Hoisiovmni o : 2 FoRmEe | vation * MATERIAL TESTED |
" 1___MP1 RBT INSITU GAUGE CORRELATION 0.0 100.0 |
2 : TP2 RBT INSITU GAUGE CORRELATION | 00 ¢ 100.0 .
i ; )
| i |
! | ; |
; ! a ! z
! | ' !
| —
1
1
"
i
$
1 . .
i ! ! |
T T LABORATORY DATA & COMPACTION CHARACTERISTIZS - T
|LaB D, | NEORENO. DESCAIPTION OF MATERIAL SOURCE OF MATERIAL b OETIMOM o | MArIMUM DRY UNT  TEST METHOD
I 1{6L348-2 T RED SILTY SAND I MP#1 {100 | 119.9 " D698-A
] [ i [ ;
t { I ! . !
\ i f i i
! ! ) i !
Comments: * DATUM 100 = TOP OF FILL

This engagement does NOT include provision for WT opinions, conelusions nor directions in regard to this project.

Distribution : CLIENT (1)

JZATRIT WTI

Pége B-6

TESTING WAS PERFORMES PER LOCAL INDUSTRY PRACTICES THAT MAY INCLUDE SUGHT
BEVIATIONS FROM THE STANDARDS

TESTS REPORTED HEAEIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION
AND TIME OF TESTING ONLY. THE ABQVE SEAVICES AND MEPORT WERE PERFORMED
PUASUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND
CLENT W1 WARRANTS THAT THIS WAS PERFORMED UNQOER THE STANDARD OF
REASONABLE CARE APPLICABLE TO SUCH TESTING GENERALLY. NG OTHER WARRANTY
GUARANTY, OR REPRESENTATION, EXPRESSED OR IMPLIED, 15 INCLUDED OR INTENDED

J.80YD

(51GNS0 COPY OH FILE)

REVIEWWED BY




Western 8305 Washington Place, N.E.

Technologies Albuquerque, New Mexico 87113-1670
|I‘Ic. (505) 823-4488

. SOIL / AGGREGATE
The Qualify People FIELD UNIT WEIGHT TESTS
(FIELD DENSITY)

Date of Report 06-28-16

Client NAVARRO RESEARCH & ENGINEERING Job No. 3246JA167 Page 1 of 1
669 ENMORY VALLEY ROAD Event/Invoice No. 6JA167-3S
OAK RIDGE, TN 87830 Authorized By CLIENT Date 06-23-16
Tested By B.STAVAREK Date 06-23-16
Client NAVARRO RESEARCH & ENGINEERING

Project BLUEWATER DISPOSAL SITE

Location CIBOLA COUNTY, GRANTS, NM

Test Locations Designated By BILL STAVAREK

Test Procedures |n-Place Unit Weight : ASTM D1556 Moisture Content : ASTM D4944

Apparatus ID A Calibrated Volume of Sand Cone Apparatus 0.0380 cu. ft.  Bulk Unit Weight of Sand 95.4  Ibf/cu. ft.

IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS COMPACTION REQUIREMENTS
T'!\E‘ST Hole Moisture Dry Unit Maximum Dry Optimum % of CONFORMANCE
. Volume % of Dry Weight Oversize ID Unit Weight Moisture Maximum Dry Moisture Compaction | €
cu. ft. | Unit Weight | Ibf / cu. ft. % bf / cu. ft. % Unit Weight % % NDICATED
14} 0.0770 10.3 122.2 0 1 119.9 10.0 100+ 7.0 TO13.0 95 YES
TEST TEST LOCATION, VERTICAL
NO. TEST LOCATION, HORIZONTAL é:ﬁpsg;mfaﬁ Elevation * MATERIAL TESTED
1a| TEST PIT RBT 0.0 100.0 TRENCH BACKFILL
LABORATORY DATA & COMPACTION CHARACTERISTICS
EVENT/ OPTIMUM MAXIMUM DRY UNIT
LAB ID. INVOICE NO. DESCRIPTION OF MATERIAL SOURCE OF MATERIAL MOISTURE,% | WEIGHT, Ibf / cu. ft. TEST METHOD
1 |6L348-2 RED SILTY SAND MP#1 10.0 119.9 D698-A

Comments: * DATUM 100 = FINISHED  BACKFILL

TESTING WAS PERFORMED PER LOCAL INDUSTRY PRACTICES THAT MAY INCLUDE SLIGHT
DEVIATIONS FROM THE STANDARDS.
DlStrlbUthn * CLIENT (1) TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION
AND TIME OF TESTING ONLY. THE ABOVE SERVICES AND REPORT WERE PERFORMED

PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND
CLIEENT. WT \WARRANTS THAT THIS WAS PERFORMED UNDER THE STANDARD OF

REASONABLE CARE APPLICABLE TO SUCH TESTING GENERALLY. NO OTHER WARRANTY,
GUARANTY, OR REPRESENTATION. EXPRESSED OR IMPLIED, IS INCLUDED OR INTENDED.

REVIEWED BY JEFF BOYD

402A1©97 WTI (SIGNED COPY ON FILE}
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Western

Technologies

In¢.

The Quality People
Since 1955

8305 Washington Place, N.E.
Albuquerque, New Mexico 87113-1670

(505) 823-4488

Client NAVARRO RESEARCH & ENGINEERING

669 EMORY VALLEY ROAD

OAK RIDGE, TN 87830

SOIL / AGGREGATE
FIELD UNIT WEIGHT TESTS
(FIELD DENSITY)

Date of Report 06-28-16
Job No. 3246JA167
Event/Invoice No. 6JA167-004
Authorized By CLIENT
Tested By BILL S.

Page 1 of 1

Date 06-27-16
Date 06-27-16 I

Client NAVARRO RESEARCH & ENGINEERING '
Project BLUEWATER DISPOSAL SITE !
Location CIBOLA COUNTY, GRANTS, NM e
Test Locations Designated By BILL S.
Test Procedures In-Place Unit Weight : ASTM D6938 Moisture Content : ASTM D6938
Gauge : Make TROXLER Model 3411-B  Serial No. 15927 Standard Count: Unit Weight 1728 H-O 631 o
p—
IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS COMPACTION REQUIREMENTS
TEST ! 4 ) .
Hole Moisture Dry Unit Maximum Dry Optimum % of -
NO. Volume % of Dry Weight Oversize D Unit Weight Moisture Maximum Dry Moisture Compaction CONFORMANCE .
cu.ft. | Unit Weight | Ibf /cu.ft. | % Ibf / cu. ft. % Unit Weight % % INDICATED (
1 104 115.0 0 1 119.9 10.0 96 7.0 TO13.0 95 YES e
2 9.1 112.8 0 1 119.9 10.0 94 7.0 TO13.0 95 NO
3 10.0 113.5 0 1 119.9 10.0 95 7.0 TO13.0 95 YES .
4 12.6 113.4 0 1 119.9 10.0 95 7.0 TO13.0 95 YES S
5 9.1 114.2 0 1 119.9 10.0 95 7.0 TO13.0 95 YES Lot
6 9.6 113.7 0 1 119.9 10.0 95 7.0 TO13.0 95 YES -
7 8.9 112.8 - 0 1 119.9 10.0 94 7.0 TO13.0 95 NO
8 9.9 113.1 0 1 119.9 10.0 94 7.0 TO13.0 95 NO
9 8.6 113.0 0 1 119.9 10.0 94 7.0 TO13.0 95 NO .
(-
TEST TEST LOGATION, VERTICAL -
NO. TEST LOCATION, HORIZONTAL ApRLdmate | Eiovation * MATERIAL TESTED
1 | TP8 RBL1 0.0 TRENCH BACKFILL [
2 | TP1 RBL3 0.0 TRENCH BACKFILL o
3 | TP2 RBL1D 0.0 TRENCH BACKFILL b
4 | TP4 BRBL1 0.0 TRENCH BACKFILL
5 [ TP5 RBL1 0.0 TRENCH BACKFILL .
6 | TP4 RBL2 0.0 TRENCH BACKFILL ; !
7 | TP3 RBL1 0.0 TRENCH BACKFILL ‘
8 | TP3 RBL2 Q.0 TRENCH BACKFILL L
9 | TP5 RBL2 0.0 TRENCH BACKFILL
—
o
L
LABORATORY DATA & COMPACTION CHARACTERISTICS .
LA ID. | SYENT DESCRIPTION OF MATERIAL SOURCE OF MATERIAL AOEURE o | WelaMUM DRY UNT | TesT METHOD
1 |6L348-2 RED SILTY SAND MP#1 10.0 119.9 D698-A
Comments:

Distribution : CLIENT (1)

402A1©97 WTI

Page B-8

TESTING WAS PERFORMED PER LOCAL INDUSTRY PRACTICES THAT MAY INCLUDE SLIGHT
DEVIATIONS FROM THE STANDARDS.

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION

AND TIME OF TESTING ONLY. THE ABOVE SERVICES AND REPORT WERE PERFORMED

PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND '
CLIENT. WT WARRANTS THAT THIS WAS PERFORMED UNDER THE STANDARD OF
REASONABLE CARE APPLICABLE TO SUCH TESTING GENERALLY. NO OTHER WARRANTY,

GUARANTY, OR REPRESENTATION. EXPRESSED OR IMPLIED, IS INCLUDED OR INTENDED.

JEFF BOYD

[SIGNED COPY ON FILE}

REVIEWED BY




Western

Technologies

Inc.

The Quality People

Since 1955

8305 Washington Place, N.E.

Albuquerque, New Mexico
(505) 823-4488

Client NAVARRO RESEARCH & ENGINEERING

Client
Project

Location

669 EMORY VALLEY ROAD
OAK RIDGE, TN 87830

NAVARRO RESEARCH & ENGINEERING
BLUEWATER DISPOSAL SITE

CIBOLA COUNTY, GRANTS, NM
Test Locations Designated By B. STAVAREK
Test Procedures In-Place Unit Weight : ASTM D6938

87113-1670

SOIL / AGGREGATE
FIELD UNIT WEIGHT TESTS
(FIELD DENSITY)

Date of Report 06-30-16
Job No. 3246JA167
Event/Invoice No. 6JA167-005
Authorized By CLIENT
Tested By B. STAVAREK

Page 1 of 1

Date 06-28-16
Date 06-28-16

Moisture Content : ASTM D6938

Gauge : Make TROXLER Model 3411-B  Serial No. 15927 Standard Count: Unit Weight 1711 H2O 629
IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS COMPACTION REQUIREMENTS
TEST . . : i
Hole Moisture Dry Unit Maximurn Dry Optimum % of
NO. Volume % of Dry Weight Oversize D Unit Weight Moisture Maximum Dry Moisture Compaction CONFORMANCE
cu. ft. | Unit Weight | [bf/cu. ft. | % Ibf / ou. ft. % Unit Weight % % INDICATED
1 11.6 114.6 0 1 119.9 10.0 96 7.0 T0O13.0 g5 YES
2 12.8 114.8 0 1 119.8 10.0 96 7.0 TO13.0 95 YES
3 9.1 114.9 0 1 119.9 10.0 96 7.0 TO13.0 95 YES
4 11.0 114.8 0 1 119.9 10.0 96 7.0 TO13.0 g5 YES
5 12.7 114.9 0 1 119.9 10.0 96 7.0 TO13.0 95 YES
6 9.8 119.6 0 1 119.9 10.0 100 7.0 TO13.0 95 YES
7 8.5 117.3 0 1 119.9 10.0 98 7.0 TO13.0 95 YES
8 12.3 115.0 0 1 119.9 10.0 96 7.0 T013.0 95 YES °
TEST TEST LOCATION, VERTICAL
NO. TEST LOCATION, HORIZONTAL Approxinzte | Eioyation * MATERIAL TESTED
1 | TP6 RBL1T LIFT 1 0.0 TRENCH BACKFILL
2 | MP3 RBL1 LIFT 1 0.0 TRENCH BACKFILL
3 | TP2 RBL3 LIFT 3 0.0 TRENCH BACKFILL
4 | TP6 RBL2 LIFT 2 0.0 TRENCH BACKFILL
5 | MP3 RBL2 LIFT 2 0.0 TRENCH BACKFILL
6 | TP7 RBL1 LIFT 1 0.0 TRENCH BACKFILL
7 | TP7 RBL4 LIFT 4 0.0 TRENCH BACKFILL
8 | TP7 RBL7 LIFT 7 0.0 TRENCH BACKFILL
LABORATORY DATA & COMPACTION CHARACTERISTICS
LABID. | EMENTS DESCRIPTION OF MATERIAL SOURCE OF MATERIAL MOIaTORE o | Wt DAY T | tesT METHOD
1 [6L348-2 RED SILTY SAND MP#1 10.0 119.9 D698-A
Comments:

Distribution : CLIENT (1)

402A1097 WTI

Page B-9

TESTING WAS PERFORMED PER LOCAL INDUSTRY PRACTICES THAT MAY INCLUDE SLIGHT
DEVIATIONS FROM THE STANDARDS.

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION
AND TIME OF TESTING ONLY. THE ABOVE SERVICES AND REPORT WERE PERFORMED
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND
CLIENT., WT WARRANTS THAT THIS WAS PERFORMED UNDER THE STANDARD OF
REASONABLE CARE APPLICABLE TO SUCH JESTING GENERALLY. NO OTHER WARRANTY,
GUARANTY, OR REPRESENTATION, EXPRESSED OR IMPLIED, 1S INCLUDED OR INTENDED.

JEFF BOYD

(SIGNED COPY ON FILE}

REVIEWED BY




Western

8305 Washington Place, N.E.

Technologies Albuquergque, New MexXico
Inc- (505) 823-4488
The Quality People

Since 1955

Client NAVARRO RESEARCH & ENGINEERING

Client
Project
Location

669 EMORY VALLEY ROAD
OAK RIDGE, TN 87830

NAVARRO RESEARCH & ENGINEERING
BLUEWATER DISPOSAL SITE

CIBOLA COUNTY, GRANTS, NM

Test Locations Designated By D DANDER

Test Procedures In-Place Unit Weight : ASTM D6938

87113-1670

SOIL / AGGREGATE
FIELD UNIT WEIGHT TESTS

{FIELD DENSITY)

Date of Report 06-30-16

Job No. 3246JA167

Event/Invoice No. 6JA167-6
Authorized By MIKE L
Tested By BILL S

Moisture Content : ASTM D6938

Page 1 of 1

Date 06-29-16
Date 06-29-16

Gauge : Make TROXLER  Model 3411B Serial No. 15927 Standard Count: Unit Weight 1718 H,O 628
IN-PLACE CHARACTERISTICS LAB CHARACTERISTICS COMPACTION REQUIREMENTS
TEST ) ) ) ]
Hole Moisture Dry Unit Maximum Dry Optimum % of
NO. Volume % of Dry Weight Oversize 1D Unit Weight Moisture Maximum Dry Moisture Compaction CONFORMANCE
cu. ft. | Unit Weight | Ibf / cu. ft. % Ibf / cu. ft. % Unit Weight % % INDICATED

1 ) 11.0 114.6 0 1 119.9 10.0 96 7.0 TO13.0 95 YES
2 8.6 119.5 0 1 119.9 10.0 100 7.0 TO13.0 95 YES
3 10.3 120.4 0 1 119.9 10.0 100 7.0 TO13.0 85 YES
4 11.0 114.8 0 1 119.9 10.0 96 7.0 T013.0 95 YES
5 8.7 118.1 0 1 119.9 10.0 28 95 YES

TesT TEST LOCATION, VERTICAL

NO. TEST LOCATION, HORIZONTAL e [ — MATERIAL TESTED
1 | TEST PIT 8 RAYDON BARRIER LIFT 3 0.7 TRENCH BACKFILL
2 | TEST PIT 7 INSITU RAYDON BARRIER TOP 0.0 TEST FOR INFO ONLY
3 | TEST PIT 8 INSITU RAYDON BARRIER TOP 0.0 TEST FOR INFO ONLY
4 | TEST PIT 9 RAYDON BARRIER LIFT 1 0.7 TRENCH BACKFILL
5 | TEST PIT 9 RAYDON BARRIER INSITU 0.0 TEST FOR INFO ONLY
LABORATORY DATA & COMPACTION CHARACTERISTICS
LABID. | VBT DESCRIPTION OF MATERIAL SOURCE OF MATERIAL NOETUnE o | MAArIMUM DRY URIT | TesT METHOD
6L348-2 RED SILTY SAND MP#1 10.0 119.9 D698-A
Comments: * DATUM 100=

Distribution : CLIENT (1)

402A1©@97 WTI

TESTING WAS PERFORMED PER LOCAL INDUSTRY PRACTICES THAT MAY INCLUDE SUGHT
DEVIATIONS FROM THE STANDARDS.

TESTS REPORTED HEREIN ARE INDICATIVE OF CONDITIONS FOUND AT THE EXACT LOCATION
AND TIME OF TESTING ONLY. THE ABOVE SERVICES AND REPORT WERE PERFORMED
PURSUANT TO THE TERMS AND CONDITIONS OF THE CONTRACT BETWEEN WT AND
WT WARRANTS THAT THIS WAS PERFORMED UNDER THE STANDARD OF
REASONABLE CARE APPLICABLE TO SUCH TESTING GENERALLY. NO OTHER WARRANTY,
GUARANTY, OR REPRESENTATION, EXPRESSED OR IMPLIED, IS INCLUDED OR INTENDED.

CLIENT.

REVIEWED BY

Page B-10

JEFF BOYD

(SIGNED COPY ON FILE)

[





