Memo

To: Roy Blickwedel From: Cameron Fritz, EIT
Jason Cumbers, PE
General Electric Stantec, Fort Collins, Colorado
File: St. Anthony Mine 233001076 Date: August 9, 2018
Reference: St. Anthony Mine Geotechnical Investigation 2018

Introduction and Background

This memo presents information collected during the geotechnical drilling and field sampling specific to the
waste rock piles and proposed borrow areas at the St. Anthony Mine Site (“Site”). Field notes, boring logs, and
laboratory testing results are included in the attachments. Information presented will be used to supplement a
previous field investigation conducted by MWH, described in the Materials Characterization Report, Saint
Anthony Mine Site (MWH, 2007), and to advance the design of the closeout plan.

The St. Anthony Mine was an open pit and underground shaft uranium mine located on the Cebolleta Land
Grant in Cibola County, New Mexico, approximately 40 miles west of Albuquerque and 4.6 miles southeast of
Seboyeta. The Site is in a remote, sparsely populated area with difficult access. United Nuclear Corporation
(UNC) operated the St. Anthony Mine from 1975 to 1981, pursuant to a mineral lease with the Cebolleta Land
Grant, the current surface and mineral rights owner. The original lease covered approximately 2,560 acres.
This lease was obtained on February 10, 1964 and was surrendered by a Release of Mineral Lease dated
October 24, 1988. UNC has access to the Site through access agreements with the Cebolleta Land Grant and
an adjacent landowner.

The Site includes underground workings comprising one mine shaft and several vent shafts that are now sealed
at the surface, two open pits (one containing groundwater), seven piles of non-economic mine materials (now
revegetated), numerous smaller piles of non-economical mine materials, and three topsoil and/or overburden
piles. No perennial streams occur within the Site, but an arroyo (Meyer Gulch) passes through the Site. The
two open pits at the Site are located in Sections 19 and 30, Township 11 North, Range 4 West, and the entrance
to the underground mine is located in Section 24, Township 11 North, Range 5 West. Area disturbed during
mining encompasses approximately 430 acres and includes roads, building and shaft pads, and former settling
ponds along with the open pits and non-economic mine material piles.

Site Geology

As described in the St. Anthony Mine Site Closeout Plan (MWH, 2010), the Site is located on the Colorado
Plateau physiographic province, broadly characterized by plateaus of stratified sedimentary rock overlying
tectonically stable Precambrian basement. The relatively high relief and dramatic topography of the Colorado
Plateau formed as canyons were incised within thick sedimentary sequences. Within the southeastern portion
of the Colorado Plateau lies the San Juan Basin, a structural depression encompassing most of northwestern
New Mexico and adjoining parts of Colorado and Utah. The strata of the San Juan Basin dip gently to the north
(approximately 2 degrees), although small faults and folds alter the dip of the strata locally. The San Juan Basin
is truncated on its southeastern margin by the Jemez lineament, a northeasterly trending structural boundary
between the Colorado Plateau to the northwest and the Rio Grande Rift to the south and east. The Site is within
the Grants uranium district that lies on this transitional margin amidst many prominent Late Cenozoic volcanic
fields that demarcate the Jemez lineament and the southeast margin of the San Juan Basin.
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Sediments in the Grants area were deposited in various continental environments. During late Permian time,
the area now defined by the San Juan basin was an active seaway connecting the central New Mexico Sea
with the Paradox basin in Utah. During this time, the Glorieta sandstone and San Andreas limestone were
deposited. The region was subsequently uplifted in Laramide time and fluvial, lacustrine, and aolian sediments
of the respective Chinle Formation, San Rafael Group, and Morrison Formation were deposited. Upper
Cretaceous strata consist of marine shorezone sandstones, marine shales, and various continental deposits.
In ascending order, these are represented by the Dakota Sandstone, Mancos Shale, and the Mesaverde Group.

Stratigraphy of interest at the Site includes the Mancos Formation (Late Cretaceous), the Dakota Formation
(Early and Late Cretaceous) and the Morrison Formation (Late Jurassic). The surficial geologic unit at the Site
is the Mancos Formation consisting of three sandstone units and interbedded shale units with a maximum
thickness of 465 feet. The upper sandstone caps Gavilan Mesa to the south of the pits. The Dakota Formation
sandstone is 6 to 20 feet thick in the Site area. The Morrison Formation is approximately 600 feet thick and is
comprised of the Jackpile Member (sandstone), the Brushy Basin Member (interlayered mudstone and
sandstone), the Westwater Canyon Member (sandstone), and the Recapture member (interbedded claystone
and sandstone).

Uranium production at the Site was from the Jackpile Member with each pit penetrating approximately 75 feet
into this unit. The Jackpile sandstone varies in thickness in the Site area from 80 to 120 feet and is
representative of deposition in a braided stream environment.

Geotechnical Investigation

Field work for the current St. Anthony geotechnical investigation took place during March and April 2018
following client approval of the St. Anthony Supplemental Investigations Work Plan (Stantec, 2018). Field
activities included drilling and soil sampling of select non-economic waste rock piles and potential borrow areas
around the Site. The objective of the field investigation was to collect subsurface information to characterize
soil and rock in the piles and evaluate the suitability of potential borrow sources as cover materials. This
information was necessary to develop a material balance, grading plan, and cover design for reclamation of the
Site.

Activities were conducted in accordance with the work plan and applicable SOPs. Some minor changes to
drilling locations were implemented due to field conditions. Additionally, some proposed boreholes were not
drilled due to safety, access, or other concerns as determined by the Field Engineer. Details of activities
conducted and any variations from the Work Plan are described in the following sections.

Fifty-one boreholes were completed using the hollow-stem auger drilling technique (see Table 1 and Figure Al
for a complete list and plan view, respectively, of the borings): 12 in the Lobo Tract borrow area, 5 in the Borrow
South area, 4 in the Borrow West area, 2 in the Topsoil North pile, 6 in the Topsoil/Overburden (T/O) pile, 4 in
the Topsoil South pile, 6 in Shale Piles 1 and 2, 6 in Pile 3, and 6 in Pile 4. Drilling was performed by Cascade
Drilling, LP (“Cascade”) using a CME LAR 75 track-mounted drill rig and a CME 85 truck-mounted drill rig. The
track-mounted rig was used during initial drilling. Due to mechanical failure of the track-mounted rig, the truck-
mounted rig was used to complete the work. Boreholes completed by the track-mounted rig included the L1
boreholes in the Lobo Tract borrow area, four of the T/O pile boreholes (T/O-2, T/O-4 through 6), and a portion
of one additional borehole (T/O-3) where the mechanical failure occurred.

Soil borings in the borrow areas (Lobo Tract, Borrow South, and Borrow West) were advanced either to
anticipated excavation depths (generally 20-40 feet below ground surface (bgs)) or until encountering bedrock.
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Borings in the topsoil piles (T/O, Topsoil North, and Topsoil South) were advanced to native, undisturbed alluvial
soils or bedrock to evaluate depths to the base of each pile. Drilling in Piles 1, 2, and 3 was also intended to
locate the base of the piles; however, safety concerns related to the unexpected detection of hydrogen sulfide
(H2S) and methane within the boreholes resulted in final drilled depths less than those originally proposed for
most boreholes. Pile 4 drilling depths originally were proposed to coincide with the anticipated excavation
depths (approximately 70 feet bgs) based on a preliminary material balance, but due to the continued detection
of subsurface gases the boreholes were advanced to depths of only 10 to 40 feet bgs. Drilling was stopped at
these locations on Piles 1 through 4 upon measuring gas concentrations at, or greater than, the permissible
exposure limits (PEL) (e.g., 1.0 ppm H2S and 5.0% by volume of the lower explosive limit (LEL) of methane) as
outlined in Stantec’s Site-Specific Health and Safety Plan (HASP). Following drilling at each boring, the drilling
crew backfilled the hole with drill cuttings to the original ground surface. Stantec then placed a wooden stake
and surveyed the borehole location with a handheld GPS unit.

Five of the originally proposed borehole locations outlined in the Work Plan were not drilled. Borehole location
BS-4 in the Borrow South area contained exposed bedrock at the ground surface, with no suitable borrow
material (i.e., alluvial soils) apparent in the immediate area, and therefore was abandoned. Borehole location
TN-3 in the Topsoil North area was located in close proximity to unstable slopes and the highwall of the main
pit (Pit 1), and was not drilled due to drill rig access and safety concerns. Work on Pile 4 was stopped prior to
drilling boreholes P4-1, P4-2, and P4-4 due to safety concerns regarding gas emissions at nearby boreholes
(described above).

The Borrow West area (just south of Pit 1) was not originally included as a potential borrow source and no
boreholes were proposed in this area prior to drilling operations at the Site. However, on-site observations of
this area supported its potential as a source of additional borrow material, with the close proximity to Site
facilities also indicative of potential cost savings in material transport during construction. As a result, four
boreholes were proposed and completed in the Borrow West area during the final days of field work at the Site.

The total depth drilled during the investigation was 1,374 feet, including 429 feet of continuous core sampling
using a five-foot-long, 4.25-inch inner diameter (1.D.) core barrel. Standard penetration test (SPT) sampling was
performed at each five-foot interval (unless otherwise directed by the Field Engineer) using a 24-inch-long, 2.0-
inch outer diameter (O.D.) Modified California (MC) sampler containing three 6-inch brass liners. Samplers
were driven 18 inches by an automatic, 140-pound hammer falling 30 inches, with blow counts recorded for
each successive 6-inch increment. Brass liner samples were logged, capped with plastic end caps, and stored
at the staging area before being transported to Daniel B. Stephens & Associates, Inc. (DB Stephens), a
geotechnical testing laboratory in Albuquerque. The recovered soil cores were logged, placed in labeled core
boxes and photographed. Core boxes were temporarily stored at the staging area near the Site entrance and
later transported to the UNC Mill Site office area at the Northeast Church Rock Site (near Gallup, NM). Borehole
logs and core photographs are provided in Attachments B and C. Daily reports detailing the drilling activities
are included in Attachment D.

Additional samples were collected from boreholes in Piles 1, 2, 4, and the Borrow West area for analytical
testing of Radium-226, Uranium, Thorium-230, and Gross-Alpha concentrations. Prior to sampling, the MC
sampler and liners were decontaminated using a cleaning solution (mixed on-site) to remove any remaining
material from previous sampling drives. Samples were collected as bulk bag samples of material extracted from
the MC brass liner samples, with sampling depths chosen to supplement results from the 2007 characterization
and provide a more complete assessment of the general radiological contamination profile in each area.
Samples from Piles 1, 2, and 4 were selected for analytical testing because these piles are expected to be used
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as backfill sources for Pit 1. Borrow West area samples were also tested to confirm this potential cover material
did not contain elevated levels of radiological contamination. ALS Environmental laboratory in Fort Collins, CO
performed the analytical testing of the samples.

Table 1. Summary of Proposed and Completed Boreholes

Area Borehole ID D:pr&p(?tssgs) Act(l;taLgDse)pth Conéi(?rueous
1 Lobo Tract (W of arroyo) L1-1 20 20 X
2 Lobo Tract (W of arroyo) L1-2 20 20
3 Lobo Tract (W of arroyo) L1-3 20 20
4 Lobo Tract (W of arroyo) L1-4 20 20
5 Lobo Tract (W of arroyo) L1-5 20 20 X
6 Lobo Tract (E of arroyo) L2-1 20 20
7 Lobo Tract (E of arroyo) L2-2 20 15
8 Lobo Tract (E of arroyo) L2-3 20 15
9 Lobo Tract (E of arroyo) L2-4 20 20 X
10 Lobo Tract (E of arroyo) L2-5 20 20
11 Lobo Tract (E of arroyo) L2-6 20 20 X
12 Lobo Tract (E of arroyo) L2-7 20 20
13 Borrow Area South BS-1 20 15
14 Borrow Area South BS-2 20 20
15 Borrow Area South BS-3 20 15 X
16 Borrow Area South BS-4" 20 N/A
17 Borrow Area South BS-5 20 5 X
18 Borrow Area South BS-6 20 20 X
19 Topsoil North TN-1 15 15
20 Topsoil North TN-2 25 30
21 Topsoil North TN-3" 15 N/A
22 Topsoil/Overburden T/0-1 75 70
23 Topsoil/Overburden T/O-2 25 25
24 Topsoil/Overburden T/0-3 75 80 X
25 Topsoil/Overburden T/O-4 45 35
26 Topsoil/Overburden T/O-5 30 29 X
27 Topsoil/Overburden T/O-6 20 15
28 Topsoil South TS-1 60 35
29 Topsoil South TS-2 60 35 X
30 Topsoil South TS-3 60 30
31 Topsoil South TS-4 25 25
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Area Borehole ID D:prtohp((;tsggs) Act(l;taLgDSe)pth Conct:ic:\rléous
32 Pile 1 P1-1 60 20 X
33 Pile 1 P1-1A 60 35 X
34 Pile 1 P1-2 120 65
35 Pile 1 P1-3 40 40
36 Pile 2 P2-1 120 30
37 Pile 2 P2-2 60 20
38 Pile 3 P3-1 25 15
39 Pile 3 P3-2 50 45 X
40 Pile 3 P3-3 100 40
41 Pile 3 P3-4 100 40
42 Pile 3 P3-5 75 15
43 Pile 3 P3-6 75 55
44 Pile 4 P4-1" 70 N/A
45 Pile 4 P4-2" 70 N/A
46 Pile 4 P4-3 70 15
47 Pile 4 P4-4" 70 N/A
48 Pile 4 P4-5 70 20
49 Pile 4 P4-6 70 10
50 Pile 4 P4-7 70 30 X
51 Pile 4 P4-8 70 20
52 Pile 4 P4-9 70 40
53 Borrow Area West BW-17 40 35 X
54 Borrow Area West BW-2t 20 20
55 Borrow Area West BW-3f 20 15
56 Borrow Area West BW-4" 20 20

bgs = below ground surface, ft = feet
* Indicates borehole was not drilled due to safety, access, or other concerns.
TIndicates borehole was not included in original proposed (work plan) drilling locations.

Laboratory Testing

DB Stephens in Albuquerque, NM performed geotechnical laboratory testing of the soil samples. Laboratory
testing of the brass liner samples included sieve analysis with hydrometer, Atterberg limits, moisture and
density, and triaxial shear (consolidated undrained) of select samples. Laboratory testing of the bulk auger
cutting samples included standard Proctor compaction. Analytical testing performed by ALS Environmental
included testing for Radium-226 (Ra-226), Uranium, Thorium-230, and Gross-Alpha concentrations of select
samples. Geotechnical and analytical test results are summarized in Tables E-1 through E-6 in Attachment E.
Laboratory testing reports are included in Attachment F (DB Stephens) and Attachment G (ALS).
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Soil Classification and Material Descriptions

Material encountered at the Site generally can be classified into two broad categories: (1) native alluvial soils,
and (2) disturbed waste materials placed in piles following excavation from the two pits. The latter comprised
mixtures of soil and rock with substantial variation between piles and, in some cases, considerable disparity
within a given pile. The alluvial soils were generally more consistent both spatially and with depth throughout
the borrow areas. Detailed descriptions of the materials found in each specific area are provided in the following
sections.

Borrow Sources

The Lobo Tract borrow area contained alluvial deposits of silt, sand and clay. Most of the material encountered
contained greater than 50 percent fine-grained soils and was dominated by silt-sized particles with varying
levels of clay and sand. Sandy silt (ML) and silty sand (SM) were the most common classifications given for
these materials, although several deposits of lean clay (CL) were also encountered. Silt-sized particles
generally encompassed more than one-third of the particle size distributions for materials encountered in the
Lobo Tract, including those classified as sand or clay. The material was slightly moist with moisture contents
ranging from about 4 percent to 8 percent by weight, except for some areas with greater clay content containing
moisture contents between approximately 10 and 15 percent. Silts and sands were medium dense to dense,
except for some small pockets of loose and poorly-graded sand, and clayey materials ranged from very stiff to
very hard. Clay was mostly encountered in lower elevation areas near the arroyo in the center of the alluvial
“valley” and was often found in the upper 10 to 15 feet of the alluvium with silt and sand-dominated materials
below. In areas near the edge of the borrow area, and closer to the sandstone mesas that surround the area,
materials were sandy with less clay and lower moisture contents. Along the easternmost extents of the borrow
area, bedrock was encountered at a depth of approximately 10 feet owing to the closer proximity of these
boreholes (e.g., L2-2, L2-3, and L2-4) to the sandstone outcroppings.

The Topsoil North pile was relatively homogenous throughout its area and profile compared to the Lobo Tract,
though the pile did contain similar alluvial soils. Material in this pile was classified as a slightly moist silty sand
(SM) with few to little clay, and was loose to medium dense with similar blow counts recorded for most of the
sampling intervals.

Located just off the southern edge of Pit 1, the Borrow West area contained similar soils (SM) as the Topsoil
North pile but with slightly increased variability. Two main types of SM topsoil were identified, one being nearly
the same as the Topsoil North pile material and the other having a slightly higher clay content with a coarse
fraction less than 50 percent. The latter was identifiable based on darker brown coloring and slightly increased
moisture compared to the former, and was found at depths greater than approximately 10 to 15 feet. This
stratification was consistent with an observable color change with depth in the exposed topsoil along the
western Pit 1 highwall.

Material in the Borrow South area was more comparable to the Lobo Tract soils than to the Topsoil North and
Borrow West soils, with greater silt content relative to sand content and classified as ML. Soil encountered in
this borrow area was slightly moist and loose to medium dense. Due to the area’s proximity to a rock
outcropping, weathered sandstone bedrock was encountered in each Borrow South borehole except BS-6.
Depth to bedrock ranged from 5 to 20 feet, with the exception of the BS-4 location which, as previously
discussed, was not drilled due to exposed bedrock at the ground surface.
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The T/O and Topsoil South piles contained similar mixtures of topsoil and waste rock from the pit excavations.
The piles were highly heterogeneous with no explicit stratigraphy of soil and/or rock. Although the piles were
covered in a thin layer of alluvium characteristic of the topsoil throughout the Site, the interior of each pile
comprised a highly variable mixture of weathered bedrock (gray/brown sandstone and black/gray shale) and
sandy silt. Most material was dominated by fine-grained silt and clay particles, except for some portions of the
Topsoil South pile in which a silty sand was encountered. Fines were classified as either CL or ML. Soils were
slightly moist with occasional moist areas and were generally medium dense to dense.

Waste Piles

Shale Piles 1 and 2 contained mixtures of weathered sandstone and shale. All material encountered was
colored gray to black, though scattered iron and sulfur staining (red, orange, and yellow) also was observed.
Samples were slightly moist to moist, with the wettest areas comprising mostly shale and black, possibly organic
material. Most material contained a coarse fraction greater than 50 percent, including up to 20 percent gravel
in samples from Pile 1. Some cobbles or boulders were encountered while drilling in Pile 1, resulting in damage
to several augers. Samples from Pile 2 contained trace amounts of gravel, with higher sand, silt, and clay
contents relative to Pile 1. Pile 2 samples also exhibited higher densities and moisture contents, possibly due
to greater clay and/or organics content. Fines in Pile 1 were classified as ML, whereas fines in select Pile 2
samples were classified as CL. The northwestern portion of Pile 1 (near borehole location P1-3) contained
numerous large, sandstone boulders, as indicated by frequent grinding on rock by the augers followed by
sudden drops through large void spaces. Brass liner samples also contained mostly broken rock pieces.

Pile 3 material was largely composed of poorly-graded and fine- to medium-grained sand with trace amounts
of gravel and sandstone pieces scattered throughout the profile. The majority of samples contained greater
than 60 percent sand-sized particles, including amounts greater than 90 percent at depths of 30 to 40 feet in
borehole P3-4. Some sand was characteristic of the Jackpile sandstone formation due to primarily gray and
white coloring with areas of green and purple. Other areas contained brown or gray weathered sandstone and
shale, frequently with traces of orange or yellow oxidation. Poorly-graded sands were generally moist and loose,
whereas materials with improved gradation were medium-dense and slightly moist. Overall, moisture content
appeared to increase with depth towards the center of the pile. Fine-grained soils usually comprised less than
30 to 40 percent of the material and were classified as ML. Minimal clay content or evidence of plasticity was
observed.

Although borehole depths in Pile 4 were relatively shallow compared to the total depth of the pile, considerable
variability was observed in the sampled material. Some variability was evident based on visual assessment of
the surface of the pile, as material ranged from brown topsoil in the northern and southern extents of the pile,
to gray and white sand and gravel (i.e., weathered and broken sandstone) in the central areas. Dark gray/black,
weathered shale also was evident in the numerous drainage rivulets cutting across the pile surface. In the
northern area of the pile at higher elevations, topsoil extended no more than approximately 5 to 10 feet bgs
before grading into sand and broken rock mixtures. Lower elevations toward the central portion of the pile
contained mixtures of sand, gravel, and highly weathered shale, ranging from light gray to black in color. Some
areas contained almost exclusively broken sandstone pieces, whereas others contained poorly-graded sand
similar to that encountered in Pile 3, but with higher gravel content. The latter presented traces of green and
purple coloration characteristic of the Jackpile sandstone formation and was especially prevalent near borehole
P4-5. Higher moisture content was noted in these sands compared to other sand and rock mixtures in the pile,
which was consistent with the conditions observed in Pile 3 material. Sandy silt topsoil was the driest material
observed in the pile, with moisture contents similar to those observed in the native borrow areas. Several of the
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boreholes (P4-3, P4-5, P4-6, and P4-8) appeared to extend into zones of higher shale content prior to being
stopped due to elevated gas concentration levels.

Analytical Testing Results

Seventeen soil samples were subjected to analytical testing for metals concentrations, including six from Shale
Piles 1 and 2, five from Pile 4, and six from the Borrow West area. Overall, soil concentrations of Ra-226 in
samples collected during the 2018 investigation ranged from 0.73 to 29.5 pCi/g. The lowest values were
reported for the Borrow West area in which all samples contained concentrations below 1.15 pCi/g, similar to
background and borrow area readings reported by MWH (2007). Values in Piles 1 and 2 generally were near
background levels (0.91 to 3.85 pCi/g), except for one isolated sample (from borehole P1-2, 20 feet bgs) with
a concentration of 16.1 pCi/g. In Pile 4, the highest soil concentrations were measured in borehole P4-5 and
ranged from 18.6 to 29.5 pCi/g. All other samples from Pile 4 contained concentrations below 3.14 pCi/g. The
results listed in Table E-6 were used in conjunction with analytical testing results from MWH (2007) to evaluate
radon activity levels throughout the Site, including areas that were not sampled for analytical testing during the
2018 investigation.

Groundwater

Groundwater was not encountered in any boreholes during drilling operations, mainly because the drilling was
performed either in waste piles located above the native ground surface or in native borrow areas with relatively
deep groundwater levels compared to the shallow (generally 15 to 20 feet) borehole depths. According to the
Stage | Abatement Plan Investigation Report (INTERA, 2006), the minimum depth to groundwater was more
than 50 feet (in the vicinity of the arroyo) based on data collected during August, September, and December of
2004 from six monitoring wells located throughout the Site.

Summary and Conclusions

A total of 51 boreholes were drilled in waste piles and native borrow areas in and near the Site for this
investigation. Several borings in the piles were not completed and many others only partially completed due to
the presence of potentially harmful gases. However, Stantec expects the information to be sufficient for the
intended purposes of the investigation, including the use of data for the reclamation design and closeout plan.
Soil samples were collected using Modified California sampling methods as part of standard penetration tests
and were delivered to testing laboratories for geotechnical and analytical testing. Results included index
properties, gradations, compaction properties, and strength parameters from geotechnical testing, as well as
metals concentrations from analytical testing.

Each borrow area was found to contain similar alluvial materials with varying combinations of silt, sand, and
clay. Based on results for particle-size gradations and Ra-226 soil concentrations, these soils appear
acceptable for use as cover material during Site reclamation. However, careful consideration of slopes will be
necessary due to the material’s susceptibility to erosion, as indicated by its relatively high fines content and by
the numerous drainage gullies and rivulets observed on pile surfaces and in other areas with relatively high
slope angles. The proximity of the Borrow West area to Pit 1 will be beneficial as material from this area will be
easily accessible for potential use as cover material following the anticipated backfilling of Pit 1. The Borrow
South area, although significantly smaller in area than Borrow West, is in relatively close proximity to Site
facilities and will provide convenient access to cover materials. The Lobo Tract borrow area is located farther
from Site facilities but is expected to provide a considerable contingency volume of cover material as needed
during closeout. Portions of the borrow areas nearest to rock outcroppings and cliff bands generally exhibited
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shallower deposits of alluvium above the bedrock, with deeper deposits and greater potential borrow volumes
in areas further from the cliffs (e.g., closer to the arroyo in the Lobo Tract and the center of the valley in which
the Borrow West area is located).

Variable mixtures of topsoil and weathered rock overburden were encountered in the piles throughout the Site.
The T/O and Topsoil South piles contained significantly less topsoil and more rock than was anticipated,
suggesting that these piles may be more suitable as fill material for backfilling the pits than for use as cover
material. Piles 1 through 4 also will likely be used as pit backfill material. Based on analytical testing results
from this investigation and MWH (2007), Stantec anticipates materials from Piles 1 through 4 and T/O (i.e.,
materials with relatively low Ra-226 activities) will be deposited at upper elevations (near the cover) or lower
elevations in the pit, below the expected groundwater rebound elevation (5966 feet above sea level (fasl)). For
materials containing more elevated Ra-226 activities (e.g., west disturbance area, crusher/stockpile, and piles
5-7; see MWH, 2007), efforts will be made to place these materials near, or above elevation, 5966 fasl to reduce
the future potential for contact with the groundwater. Relatively low-activity material (e.g., T/O pile) could be
used as subsoil for cover material to enhance plant growth and provide additional buffer against the surface
release of radon. Any residual pile material not used as backfill is expected to require additional cover material
from borrow areas to facilitate revegetation, while also being regraded to reduce erosion of the topsoil.

Due to the presence of potentially harmful gases encountered during drilling, Stantec recommends additional
safety precautions be taken during future earthwork at the Site. Special considerations during construction may
include the use of personal H2S detectors by personnel near the earthwork, as well as the use of a 4-gas meter
to routinely monitor the work area for elevated gas concentrations. Additional personal protective equipment
(PPE) and/or engineering controls may be required under certain circumstances and conditions should be
reevaluated prior to the start of earthwork.

Attachments: Attachment A — Figure Al. 2018 Geotechnical Investigation Borehole Locations

Attachment B — Borehole Logs

Attachment C — Photos

Attachment D — Daily Field Reports

Attachment E — Table E-1. Laboratory Results — Initial Properties
Table E-2. Laboratory Results — Particle-size Analyses
Table E-3. Laboratory Results — Atterberg Limits
Table E-4. Laboratory Results — Proctor Compaction
Table E-5. Laboratory Results — Triaxial Shear
Table E-6. Laboratory Results — Analytical Testing

Attachment F — Geotechnical Laboratory Testing Report

Attachment G — Analytical Laboratory Testing Reports
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pocity sorted Low Y weak Crumples of Ceaks win Nanaling of signt linger prassure = e}
= well somed Medum Moist  Damp does notwel paim Moderala  Crumbles or breaks with considerable finger prassute
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Project Number: 233001076

Lithology / Symbol

Client: GE - United Nudlear Corporation
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8 LTS AND CLAYS
liquid limi »50

qu (isf)

—

Lithology / Symbol

Client: GE - United Nuclear Corporat on S

Project Number: 233001076
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wet Vo F W Strong Wil nal crumble or brezk ith finger prassure

BOREHOLE No.: L_\ - "L
Sheet L of 2-

Start Date:J €€, S\he2k

Remarks

7Sto 300 312

19t 75 ¥qto3

4751019 36104

2010475 11610 316

042520 1/6410 1416

DO75to 0425 0003to 1/64

<0075 <0003
Prosu

Term
Trace
Faw
Uittle
Some
Moslly

Well Details



10

\1

14

W\

13

10

Stantec

Drilling Company: Cascade Drlling

L]
3
E
9

i
£

Jht): 8. Lom, A
Wuve taav / nic

z 3

- v 8
B E 8
(] w m
' A flt
5% 1

) )
DA 3

0

%'A 3
RGNV

liquid lim¢ >S0

Recovery (in )

Client: GE - United Nuclear Corporation SOIL BORING

Project Number: 233001076 LOG FORM
DrlinaRia: YA & 1A' L% WA tTrawe Bit Type: 4.25"1.D., 8" O.D. Auger Start
Logged by: C. Fntz FnISNUa 2 i 1 #
P
°
a
£
=
) - “
= Description Remarks &
8 2 g
g 3 s S
< £ g g
g 3 ¢} =
s 3 o ",
Sitty Sovia (SWY, fow 10 Wi &
§ .
7 i A\ '_‘-\\
QO gy ovouan | roun, Sty o
MO 1 MEAWOM  dlns<
‘a
e
ot
N
A
I
I. .‘
SGME 05 OOV 3
SawWnL 3 3
A
f. .
o
l._\
%
o
Shymg S (o o
W
'\‘.
3
a
at
A
]
M Samt GOS8 QWRNR
‘.‘l'/.
)
;
-
i
“"
AL
B
o
A
.
L
5 h
~
B r . Term
Tm B 200 T ™ ? >300 >12
2 vz u 2 N Cobbh 7510300 3012
o % 24 24 Al o A A comesavel 191075 F4t03
medumsi 48 48 48 podumdensel080 1207 1851 & 2 Finegmvel  475lo19 Fistod Term %
Sift 815 847 998 densle "sewso 3760 5186 3 & Coasesand 2000475 111610 316 Traca <5
verysiit 1530 1799 142 en g aey agp s § 5 Medumsnd 04020 1A 1S Few by
hard 3060 3878 4285 @ Fine sand 0075100425 000310 1/84 30-45
very hard 50 »78 »85 Sil/ <0075 <0003 50-100
Nota Dy Absance of mosure, dry to touch WEER A U UGS W I S g e ¥ :)E
o Moist  Damp doss ot wal paim Moderate - Cumbls of braks wih consorabie ngerprossure gy [T

Wel  Visible Froe Water Stong Wil not erumble or break wih finger prassure



Stant Client; GE - United Nudlear Corporation SOIL BORING  BOREHOLENe:) 2
antec Project Number: 233001076 LOGFORM  shet L o 2
Drillina Companv: Cascade Drilina Drilling Ria: Bit Tvoe: 4.26"1.D. 8" O.D. Auger Start Date!
lena Logged by: C. Fritz Finish Date:
- 2
© — £
E _E &
z § = > Description Remarks
b4 o 2 &~ 2 .
£ g = 8 B 35
o © 8 3 =z &
=] ] m e o 3
IV SOME CL apave. AToue LG U
WE Corsonte ) 1Nt ied  CRumeman o, -
g Kyl -3
w03 @ 1B
GRAVELS Torm Term
P w  Boulders >300 12 2
g % vary sol very loose 04 05 07 N Cobbles 7510 300 312 E
SANDS W3 soft 24 24 24 loose 410 512 7-18 ¥ Coarse gravel 121075 3 g
BR medumsil 48 48 48 medum dense 10-30 1237 1851 2 Fine gravel 4751019 W6lods &
SANDS @ g 815 817 818 g 3050 3760 5166 £ Commesand 2010475 Melowie & Tmee
S5 voystn 1530 1739 1842 oniene  »50 60 586 G Medumssnd 042520 1Bste116 5 [
SILTS AND CLAYS O™ hard 30-80 3978 4285 Fine sand 0075t00425 000310184 §
liquid limit <50 >80 >78 285 Slit/ clay {fines) <0075 <0003
SILTS AND CLAYS Conplacc A of ¥
oyt L W oy doonncvvarparn [

liquid timit >50 = wel| sorted
Vislble Free Water Strong ‘Will nat crumble or break with finger prassure

Well Details



S Client: GE - United Nuclear Corporation SOIL BORING BOREFOLENo:| y - &
tantec Project Number: 233001076 LOGFORM Sheet | o 2

Driling Comoanv: Cascade Drillina Drilina Ria: ¢ \A&% 1 _4 A% APwrer Bit Tvoe: 4 251D, 8" O.D. Auger StartDate:. 2% 0\
Jena Logged by: C. Friz Finish Date:
CoreDiameter. WS | £ VR &
o
5 g
3 —_
5 : € @ o
= 5 > = Description Remarks ®
o S o = B2 ©
= 2 & O < a
£ =3 2 & a
g E 8 3 < £ & 3
[a} 0N oD &3 6] =

Ty SOnd (S, Fewo 1D e
g orowen  3liguey Mot
WA 0Lk,

8 Some 05 Olosw
\3

19 ' — Feco 1o litre Oy, daned -
I0°A rovon y race CunCium  Carosnaie
\0'%

g Ra

1L

— —,, DRy e
Clean Sand, 10L8, gy 1Ovten .., Mg @ 2
15 Wi gfewy St o, oo

3 : 4
fed ¥ &,
Mgty um 3
’
’
re
2. San d‘ N
i e
1 g
I = V ;
L4
\’D ”
‘e
re
’
.
» L
" o7
[ o’
a:
Fid
»e
L]
W
ar
. o ?
10 GRAVELS GRAVELS gravel,
Term Term 3 may be
> 2w
2 wryloose 04 05 07 GE % Cabbles 7510300 3012 o
.IL_J ) § 24 24 24 foose 410 512 718 %2 2 Coarse gravel 191075 Y43 5
B medumstit 48 48 48 o070 1237 1850 Z  Finegravel 4751019 160 ¥4 Term %
@, sif 615 817 918 g, 30-50 3760 51-86 é Coarse sand 2010475 118lo 316 Trace <5
TE veystl 1530 1738 1842 onGense 550 560 086 6 Medumsand 04251020  1/64101/16 e s
SILTS AND CLAYS O hard 3060 3978 4285 ) Fine sand 0075600425 000310184 Some 30.45
fiquid imit <50 veryherd >80 578 85 140 pound hemmer dropped 30 inches Sih/ clay (fnes) <0075 <0003 Mostly  50-100
SILTS AND CLAY! i stins 4 o
s N Low Dy Absence of moisiure, dry to touch X o
llqukd fimh >S50 me:ﬂ.:’mme Medium Most  Damp does not wet paim v o d

Hah Wet  Visible Frae Water Stong Wil nol crumble ot break with finger prassure



Depth

Client: GE - United Nuclear Corporation SOIL BORING BOREHOLE No.: Ly - 4
Stantec Project Number: 233001076 LOGFORM  Stet & of 2=

Drillina Ria: Bit Type: 4 258" 1D., 8" O.D Auger Starl
Jena Logged by: L. Fnz B
©
5 a
8 - €
E = £ @»
= -
z 3 2 = Description o Remarks
=] L2
o o ¢ < 8 <
[=% = 8 k73 5 8
€ L= I
[¢] £ c
] =2 0 s =
n m & o 3 a
- -3 hd " 3 ~ v -
oyt w2 Ok ’e \06\05 Awp I -
w0 3 1 20k 05 G 20y Sample Wl -
7 Can b -
Py ANAY Wiviecy -
o 2} 2 -
’ COVWAVimneA -
¢ @ 1%’
-
son SOy (spy Blowsi' R Torm
5 M P o200 B5BC ™ W0 20 [ >12
S veryson vz Uz uz &g N Cobbles 7510300 3012
ﬁ soft 24 24 24 &'Ze'm fﬁ, 50"152 ﬁa 8 O coamegmvel  12to75 to3
0 medumstif 48 48 48 medium dense 10-30 1237 1851 — 2 Z  Firegravel 47500 18 ¥EtoI4 Term
@ st 815 917 918 gooo 050 3760 5186 g [ Coamesand 201475 116103716 Trace
& veystin 1530 1739 1842 veydense  »50 >80 »86 § () Medumsnd 0425020 1/6410 116 Fow
SILTS AND CLAYS O had 3060 3976 4285 a Fine sand
Jiquid imit <50 very hard >80 >78 =85 Silt / <0076 <0003
Flakd Test
SILTS AND CLAYS e 1= oy s Oy stancsof mostu, ¥ o
lquid Hmit 50 Focrgraed s o e Most Domp does nat pesie gy
Wel  Visble Frae Weter Will not crumble of braak with finger pressura 2L

Well Details



SOILBORING  BOREHOLENo:y 4

LOG FORM

Client: GE - United Nuclear Carporation
Stantec

Project Number: 233001076
Drilina Caaipany: Cascade Driling VTR YROAA  BitType: 425' 1D, 8" 0D, Auder StertDate:
"night): S Lom, lena O ke Loggedby: C. ntz Finish Date:
1
5 .
€ e E &
Z Sz 3 Description R Remarks
s & 8% %
v a » T &3 1]
0 ° . |
nA ""Mr
| fSV\OL\v\#\—\LS MOV . BrouaD :
?.- ;‘q
v -
}% ¢ Sam(d QNS Ay, Tigwe
p S¢)
o v %
Qanen Send (SCY 5 SNhontiy IS
. ‘ Y Nordy e A MUNTTAHRON,
¥ & (6a6, VeV Nrdy WaBGe CRRC Cemintiion
- Ir\)rbwlf\ N
w SR . 7
\D, n L Some S alooNt iy Sempir,
HAD 5y By SG:nQ AN

\U'S CALL
'L - ‘\‘fv\b\s R
A

XY ‘ Maenal

Sy Sownd (SW0)krace Sk
gt evouon, WAy Gimenteel
AN 1 pOriuy eyrrded

%

-
10
GRAVELS Term
<50% coarse Tem (ST Term w
g b Moo W e b
very loose 04 05 07
& 4 24 24 o 410 512 748 @ Coarsegravel 191075 403 H
= =2 =
coarse w medumsif 48 48 48 Fine gravel 4751018 F16lo Y4 o
@ s 815 917 918 oo 3050 37.60 5186 S coasesand 2000475 MBlIE &
§ veysif 1530 1739 1842 yun'dense 50 60 »86 G Medumsand 04251020  1/64to 1/16
SILTS AND CLAYS G ha 060 3978 4285 Fine sand 0075100425 000310 184
liquid limt <50 hard >80 >78 85 <0075 <0003
SILTS AND CLAYS - Low Dry  Absance of morsture dry o tuch ¥
liquld limit >50 R vatood Madum Mot Demp does nol wet paim

Wel  Visible Frea Water Swong Wit not crumbie or braak with finger pressure

-5

sheet § o L

A
JA VN
=
@
©
3]
fal
B
=
'
|
|
3
Term %
Trace <5
Few 510
1525
30-45
50-100

waler
Ll

Dapth to waler aher dnlling



Stant Client: GE - United Nudlear Corporation SOIL BORING BOREHOLENo: [ § -5
Project Number, 233001076 LOG FORM  sheet_ L o L
Drilling Company: Cascade Drilling Drillina Ria: Bit Tvpe: 4.25"1 D., 8" O.D. Auger
nioht): S Lom Jena Logged by: C Fntz
3
.
s E
E & @
z 3 > \3 Description Remarks
< e © 2 ¢ 8 :
= £ x 8 £ 2
@ © 5 o T &
[a] n m ¥ o 3J
10A U S
00 1 SOWR oS adove
w e ?
—_
OB@ 1.5
GRAVELS Torm (sPT} Torm _ Term Slze (mm) S mhs
% 141D € Boukers 300 12
vary & N Cobbles 7510300 3012 ng
g = 24 24 2q (e B4 08 07 TR @ cosega 1907 ¥4to3 151
B medumsil 48 48 48 cimdenseio 1237 1851 o2 = Finegevel 4751019 Y16to U4 Term
o o 815 17 818 g 050 3760 5185 g+ g Coasesand  20l475 1116to 316 [mce
§ veysif 1530 1739 1842 guuense oS0 »60 w86 5 (0 Medumsand 0425120 1/6410 116 e
SILTS AND CLAYS O hant 3060 3878 42485 & Fine sand 0075100425 00030164  Some
Yiquid imit <50 hard 260 378 85 nches St /clay (fines) <0075 <0003 Mostly
a Fleld Test g
SILTS AND CLAYS x;‘ﬂ“:m comd Weak  Grumbles or broais wtn handiing of sughitinger prassure = e
iquld limil >50 M‘e-mﬂedwd{sodai Medium Da pdos olw pa Moderale  Crumbles or breaks wilh considerable finger pressure
VHF W Strong Wil not crumble ar break with finger pressure ;

Well Details



[\

L

14

&

Depth

Client: GE - United Nuclear Corporation SOIL BORING
Stantec LOG FORM

Project Number: 233001076

BOREHOLE No: L 2 -\

Sheet \ of 1

Driling Company: Cascade Drilina Bit Type: 4.25"1.D.,8'O D Auger StartDate: 2 %3y [\,
Loggedby: U iz %D
=3
©
5 g
Fel —
E £ & & 2
z 5 = = Description Remarks =
o ) o o ©
4 [G T4 ’.ﬁ‘ o = [a]
z 8§ £ % 3 =
1S 3 9 = £ @ [}
© = O > = 5
0 o &3 0] s
wea‘c\% tywented  evnentey Q,\om\gg;
frace Orogunaes
WA R
7 I} Soamme S agpve
RGNS
- ~
»
)
AN
!‘
' {2 - .
oA A Sowne |, WM oenge |
\
e 1 S\giny \y
‘,u
..d;
Y
\“..
L
. q A
'O %
PAY
Blows/R™ Blowsif* Term Sizo
Term 1{54‘2?» 200N ‘%?\M‘ Term ﬁ;lg ')mnrmgdgfrﬁ w >300 >12
very sofl 02 02 02 N Cobbles 7510 300 3012
soft 24 24 24 ::’r;/eloase ‘2:) ;:52 ;:75 ) Coarse gravel 19t 75 ¥4lo2
medium stif 48 48 48 o ‘Zt Fine gravel 4751019 Y6tod ;emv %5
st 815 917 818 Coarse sand 2010475 1116lo ¥16 race <
verystf 1530 1739 1842 xﬁe,& 395500 3,7;,0 5,’;? ;E, B Medumend 0425020 116410 1116 Few o
SILTS AND CLAYS hard 3060 3976 4285 o Fine sand 007500425 0003to1/64 Some 3045
liquid limit <50 very hard >60 >78 >85 = 140 pound hammer 30 inches st Q075 <0003 Mostly 50-100
Nol Term Fiald Test Term Fleld Test y water
SILTS AND CLAYS “é’,;md:wyw Low Oy Absance of malsiure dry to louch VBN ALMIUIES U USRS WL (UG L) S g pressare = &)
liquid limh 50 Poaygretmi=welisoned  Medum Maist  Damp does nol wel paim Moderale  Crumbles or breaks wilh considerable finger proasure atter dnilng
Wel  Visible Frae Water Strang ¥



Client: GE - United Nuclear Corporation SOIL BORING HOREHOLENe: | 9 -
Stantec Project Number: 233001076 LOG FORM  swet 2 o L

Drillina Companv: Cascade Drilina Drilling Rig: Bit Tvpe: 4 25 D. 8" O D. Auaer Start Date: &€ et |
lena Logged by: C. Fritz Finish Date:
Lore iameter. wfoA
°
5 -1
a —_ E
>
£ 2 £ » @
z 3z = Description Remarks g
<]
o [&] 2 - O . [a]
£ a 5 2
= = 9 2 0 =
o £ g < g ]
] G 2 s B =
[a] 72} 0 X o
. ) ¢ 5 Ccloove
L' A \1 M Some. G N
Wo g
6 -— 1
B 72\.%
>
«
GRAVELS Blows/n
(SP’ modCAL, B
nﬂ?’rfﬁs’;& GRAVELS Term (SR em TEEY Tem n:,) w 2
#4slava weysol 02 02 02  yeyioee 04 05 o7 Fg N Cobbles 7510300 312 &
SANUS SANDS soff 24 24 24 0 410 512 748 33 P Cosmegmvel 130075 Y4103 g
<50% coarse medumstifl 48 48 48 jum de 3 &8 Z Finegrvel 475019 ¥16lo 34 Term %
fraclongasses  SANDS it 815 917 918 mm "“;ﬁ ;3;, ;?j; 23 2 comsesand 2000475 11610 ¥16 g Traco oA
" verystl - 1530 1738 18492 yonuevee  b50 80 586 & 5 Medumsad 04020 1Bdtonts 5 [oR 1595
D! SILTS AND CLAYS hard 3060 3978 4285 L Fine sand 0075100425 0003164 @ Some 30-45
af liquid limit <50 veryhard 60 78 65 = 140 polind hammer dropped 30 inches sl (fines) <0075 <0003 Mostly 50-100
3! Term v water
£1  SILTSANDCLAYS Low Oy Absanceofmastrs drylotouth  weak X o
H] liquid llmt 550 Medum  Most Damp does nol wel paim Moderatz  Crumbies or breaks with considerable finger prassure oratir dning
Wel  Visidle Free Waler Strong  Willnat crumblo ar broak with finger prossure ! ol



S Client: GE - United Nuclear Corporation SOIL BORING BOREHOLENo: | 2L-1
ta ntec Project Number: 233001076 LOG FORM Sheet ] of ]

Drilling Campany: Cascade Drilling Bit Type: 4.25" I.D., 8" O.D. Auger \ Y
lena Logged by: L. Fnz TS AN
Core Diameler; ™~
©
: ;
E g @ 3
z RS > Description Remarks 8
(0] o 9 o Q Q
= a 2 ﬁ 9o £ [a]
2 E 3§ <2 g 3
D fa) »n B ¥ &3 & =
Sttt (M) Wwn 1iAne Sandk, Fewo clay,
" N N
STy msitht, ovowon  Lemtnred &
medwmn  dense , Signdicany
5 AR
W %,/g 14 SOMEL 08 oovt
0 L ,
o A 39,0
NOWne 'E) WO SAmpi CoM el —
R )
W OB @ 15,4
[T Lot o Y e R el T L,
g very son [T TS T veryloose 04 05 07 N Cobbles 75t0 300 31012
W sof 24 24 24 0 410 512 7418 B Coarsegravel 191075 ¥4lo3
mm‘gﬂ;;;;'ms G medumsif 48 48 48 E Fine gravel 47510 19 N6lo ¥4 TTenn %5
5 race <!
i g M, S5 ST SE ww o wowmss  F Gmewd gomis  peews @R G
SILTS AND CLAYS O had 3060 3978 4285 Fine sand 0075100425 0003to 164 3045
liqukd limit <50 very hard =60 >78 >85 <0075 <0003 50-100
SILTS AND CLAYS I Nopaste :::m“; d h4 o
T it 550 2plastc i st Dan doerorwerem pesre Y
Hiah Wal  Visible Free Water Swong ¥ leav\



Client: GE - United Nuclear Corporation
Stantec

SOIL BORING

Project Number; 233001076 LOG FORM
Driling Campany: Cascade Drilling Bit Tvpe: 4.25"1.D.. 8" O.D. Auger Start Date:
'nignt): 5. Lom, Jena Logged by: C Fntz Finish Date:
Core Diameter: ™~J lotal er
°
; g
E _2 &
5 = @ -
z 5 z N Description o Remarks
F= g © 3 % 2 =
= <] a
g E 28 S £ 3
D s} 7] mr &3 a
MY S (SM), St Y,
A\ \\‘\\4\ (lV\C\ ) \%V\-\-\U} w\o } 23
Lo ) U AAjnge o
n
feoo 's $ o
] q B :
6 -~ > e
G a9 M SOmnL A GRIVG o
' e] "
V\) L“‘\' .'_',"-
—_— ol
[
o
‘e
i -7
10
pe 4 :'f'
'vﬁ, :j .
S Wearnered dandStone earsal
-
e ?
" <o% @ 15,2
o 0P o,
’LD GRAVELS Blows/n” Hlows/T™
(250% coarse. LT A P L AP 7 2 Boudes >300 »12
asove 2 veyson o2 veryloose 04 05 07 Bg N Cobbles 7510300 012
iU son 24 24 24 \ooge 410 512 78 %5 @ coamegavel 191075 4lo3
coarsa I medumsiT 48 48 4B i iiee1030 1237 1851 8 = Finegravel 4751019 16tova
@, s 815 917 918 g 3050 3760 5186 = S comsesand 2000475 1160 316
% 3 ey sliff 1530 17-39 1842 very dense >50 >80 86 B @ Medumsand 04251020 1/64to 1116
SILTS AND CLAYS O~ had 3060 3878 4285 & Fine sand 0075100425 000310184
liquid limit <50 vary hard >80 78 =85 * = 140 pound hammer dropped 30 inches <0075 <0003
SILTS AND CLAY. Nonplastic Tarm  Fleid Test ¥
ot I 250 S ‘f';:‘l;::‘;: m‘ym L';;Ndlum I':A)r;;‘ S:s::::;’sn’!z\sw:p::ry"m louch Mv::m.le LIUMDIES DT DIEBKS WIN '] =
Wel  Vrsible Free Water Swang ¥

BOREHOLE No': L - ’b
Sheet ‘ of l

AW
~ .
“©
3
a
2
Term %
Trace <5
ow 510
Litle 1525
Some 30-45
Mostly  50-100
o)
td



Client: GE - United Nuclear Corporation SOIL BORING EOREHOLEMNa: g o z_\
Stantec Project Number: 233001076 LOGFORM shet ' o 2

Cascade Drilling Rig: C.WA Bit Tvpe: 4 25" D , 8" O.D. Auger Start Date:
ez, J Vi Jena Logged by: C. Friz FinishDate: 5 '3\ |
lotal Depth: 7 13 <%
- 2
5 - £
E £ £ @ -
z g e § Description o Remarks
£ g : 8 23 s
8 g @& 3 5
1 _Sm» Wit lisR Sand |, Wery anée, =
SOy WAty QAre own tgray O
Al —
B A AT 0 Sy Sond) o Cag (0BT, Higw
kp . . . i _
B 4 oroLan ; STty Mot - N0 veloveony RS
P
' PN .
10 2 &g (A (aoNT
we b
1
Mgy Weatrhered Shale, Yoy Nard
Aare  Yerowon (g
Uodrvare Yo Wignly  Weangreel
50\1‘\0\%;\-0,\(,) Vg rouen [reun
v g 31 S Sl AS oL BuW Sampre, From
Vi O WARES = WOSL Yot
oravES Tom Term 2 W Bouldars 2300 212
::: 24 24 24 mm 2-‘40 ;52 ;._-175 gE % gabizsgvaval thzs‘sm gf:’l:vz;
medumsif 48 48 48 madum dense10-30 1237 1851 =4 = Finegravel 4751019 F16to 34 Term
sif 815 917 918 gonee 050 3760 518 5 S coasesand 2010475 11160 316 Trace <
verysii 1530 1789 1842 yanyonee  u5p »g0 s86 & (9 Medumsand 04251020 116410 1116 155
s TR i e e O ™ S
sursanDcLars et — 00

Wot  Visile Frae Water Strang Wil nol crumbie o braak with finger pressure

Well Details



Client: GE - United Nuclear Corporation SOIL BORING BOREHOLENo:| 5 - 4‘
Stantec Project Number: 233001076 LOG FORM  Sheet 2. o

Depth

Drillina Ria: Bit Tvpe: 4 25°1.D, 8" O D Auaer Start Date:.
lena Logged by: C. Fniz Finish Date:
Core Diameter. i PR
°
B a
b ~ E
5 g€ @ 2
z 5 = = Description Remarks ko
o S o =] ] o
o (SR o 8 = [a)
2 Q 9N o Q —
€ 3 3 < £ @ T
© o S = <)
[7] m X o I (& £
. \
NEZ Py 35S Samk a8 aoove
% 70,4
<0 '
GRAVELS
GRAVELS Tom om0 Torm Slize imm Size (inches) gae,
> 141D W Boukers >300 »12
g veyloose 04 05 07 N Cobbles 7510300 3012
& 24 24 24 410 512 748 B Cosmegravel  19to75 4103
o
coarsa % medumsif 48 48 48 5 Fine gravel 4751019 16l 34 Term %
@ & 815 917 &8 4 37.60 5186 Coarsesand 2010475 116to 316 Tiace <
2 voyst 1530 1739 B2 oo T & Modumsand 0425020  1iBito /16 i hay
SILTS AND CLAYS S hem 3060 3978 4285 Fine sand 0075100425 OO0Bla1B4  Seme 3049
lquid limt <50 560 18 >85 St/ clay (fnes) <0075 0003 Moglly  50-100
! waler
SILTS AND CLAYS - Low Dry  Absence of moisture dry to louch = 8)
quid lim >50 e Moist  Domp doas nol wat paim Moderale v aterdnling

Strang  Will nol crumble or break with nger pressure



L\

\"L

14

|

Client; GE - United Nudlear Corporation SOIL BORING FBOREHOLENe: L7 -5
Stantec LOGFORM  swst | o -

Project Number: 233001076

Drilling Campany: Cascade Drilling Bit Tvoe: 4.25" 1.0 8" O.D. Auger Start Date: S 1
: 1] E \

Unllers rdav lena Dnling Method: Hollow Stem  uaer Logged by: C. Fritz Finish Date:
Core Liameter. - A

Description Remarks

Recovery (in )
Lithology / Symbol

Samp e Number
Blow Count
qu (tsf)

Depth

CL RN Qg Wik Some s (CLY,
AAC\= b [qres . Nordy | traes
VoXa's Tat'x SL SN S\‘\cﬁ\m—\ﬂ e+

virgsleiy v Graphic

5 A 13 lsame av awove T
SECEES .

S C\u«kﬁ y e,
At 4 : J
\b. A4 Y v ' b

WAORIAT (i G 0N Sk

SA Vo oy Sry soana (K0 Wik Clikoyy
%' B v THovown, Weduwin oenfe /\mvug =

< \V4 Sh@@ N C’(W COrvaonaye S ; V\/\QC\{/(‘&KJ i
CRWTA T N i

GRAVELS om Blowsit® om Torm

Boulders 2300 212
Cobbles 7510300 3lo12
Coarse gravel 18lo 7S ¥lo3
Fine gravel 4751019 A6lo ¥4
Coarse sand 20t0475 171610 316
Medium sand 04251020 116410 1/16

02 veryloose 04 05 07
24 24 24 g 410 512 7-18

medum shf 48 48 49
Ll 815 917 918 oo 3050 3760 5186
verystii - 1530 1799 1842 e s50 560 586
SILTS AND CLAYS hard 30L0 3878 4285

liquid limt <50 >80 >78 =B85 Slit/ clay (fines) <0075 <0003

Fleld Test

SILTS AND CLAYS pocly sorted Absance of moisture dry o touch WeaK LIUMDIBS Of Dieaks Witn RANAING Of SIGR! TINGEr Pressure

liquid Timit >50 B et soriod Camp does not wei paim Moderate  Crumblas or biaaks wih considerable finger prossure

Visible Frae Waler Strang  Will not crumble o break with finger pressure

CONS STENCY
(sfanes9) pue spueg)
1 sNan
GRAIN SIZE

Fine sand 0075100425 0003ta 1/64

| 2]

&
Term
Trace
Fow
Little
Some
Mostly

Well Details

50-100



Lyl

Stantec

Client: GE - United Nuclear Corporation

Project Number: 233001076

Drilling Comoanv: Cascade Drillina Drilling Rig:
Jena
°
B - E
E - £ &
2 5= 3
£ a $ 2% <—5:
g § 38 < £
8] 4] mx o 3
A A Qavey Sawd
v A
WO n y
o
GRAVELS
<50% coarse

fraction passes
W4 sl:ee SANDS

SILTS AND CLAYS
liquid im <50

SILTS AND CLAYS
flquid fimi 550

CONS STENCY

Description

SOIL BORING
LOG FORM

Bit Tvoe: 4.25"1 D . 8" 0.D. Auaer
Logged by: C. Fntz

C a8y, Few

(Silts and

Term
soft 24
mediumsif 48
<t 815
verysift 1530
hard 30-60
>60

)
=
o
[
0]
y

Term

veryloose 04 05 07

Ioose 410 512 7-18

medium dense 10-30 12-37 1851

demse 30-50 37-80 51-86

vary danse >50 >80 >86

Absance of masture dry Lo touch

Damp does nol wat paim Moderate

Visible Frae Water Strang

GRA NS ZE

Boulders
Cobbles
Coarse gravel
Fine gravel
Coarse sand
Madium sand
Fine sand

BOREHOLE No: (9 ~v=
Sheet L of -

Start Date: S
Finish Date:
lotal Deptl
L)
Remarks g
i}
a
2
>300 12
7510 300 31012
181075 3403
4751019 F16lo ¥4 Term %
2010475 16lo¥16 Trace ;‘50
04251020 116410 1116 1525
0075100425 0003to 164 30-45
<0075 <0003 50-100
! m dd

Dapth to water afiar dnling



Client: GE - United Nudlear Corporation SOIL BORING BOREHOLENe:f 9 .,
Stantec _ LOG FORM  shest ' o

Well Details

Project Number. 233001076
Drilina Campany: Cascade Drilin Drilina Rig: Cv T R¥™Y™ Bit Tvpe: 4.25" | D, 8" O D. Auger Start Date:
Logged by: C. Fniz Finish e
riel L
©
I - £
5 < & -
z é 5 3 Description ° Remarks
= g = 8 8 3% 5
& § 38 8 % £ g
[s] (%] mxx o 3 (0]
CQoMeYy Savgl (SOY ) Uty sk
browon [gVey ;ureas. tementanon,
5% N Eeus corponave’ &
&
ot
x
Z,
® T Some 08 aout
N A =
1 “
-
Pl
blo
o
1
AU st 0% GV
oo s = —
i Trany’n\')n\vu“, wio Sa Ay W,\—\
]
D Sy Scmc\ (SM} NGk \omwms
\ N \ wotyt,
e \om\mc\m %; , O 1Ly N NG W (overy
& ocher Y '
ko e (yvientoitn VL.n -\
= A (g
. ! M
\V‘) (b \\ ” " 4 .‘
— N~ Ay g
J
7z
v
wm o R e ) o pTodme b
w Bouders > -
::;‘ysall D‘j g‘-ﬁ g-: ;l:uryse!nose :T:) ;52 ;'_.‘75 "Ni gz:ﬁsgvavel Z;::go g/:,llzs
menwn o i mmemboEyeh 0 S mm men o owew g
5y vaysit 1530 1730 1842 3:,'::5,& el aing % Medumsand 04251020 18410 116 Few o
H SILTS AND CLAYS hard 3060 3978 4285 Fine sand 0075100425 000310 1/64 30-45
@E liquid limet <50 varyhard >80 >78  >85 - £ <0075 <0003 50-100
g: SILLSUQR‘,E“E’;:"S N [‘:\:‘«P‘Em Dy dbsancs o moshs ay oo § 4 ;E
- Wedum w\:ns v.s”.,?’asf:&:‘:f'""m %s‘mg Will not crumble or break with finger pressure ! e



10

10

Stantec

Drillina Company: Cascade Drilling
ht): . Lom, 4
itive (dav / nia

Samp e Number

Depth

<

s

o

GRAVELS
<S0% coarse
fractlon passos
4 skove
SANUD
<50% conrse

fraclion passes
¥ashve

SILTS AND CLAYS
lquld limt <50

SILTS AND CLAYS
liquid limh >50

A

@

G ) Blow Count

Recovery (in.)
qu (tsf)

Lithology / Symboal

Client: GE - United Nuclear Corporation

Project Number: 233001076
Drillina Ria:

Description

AR RN\

Bit Type: 4.25" | D., 8" O.D. Auger

Logged by: L. Fniz

TOHBE 1R

. o T ey (5o B
s ™ 14D 20D 25D om o om
9 veryson [T T T
= very loose 04 05 07
st 24 24 24 g 410 512 718
@ medumsii 48 48 48 modumdense10-30 127 1851
g n B15 817 918  go 3050 3700 5105
2 vaysil 1530 1739 1842 'l b0 s o8
S had 3060 3978 4285

vary hard 260 >78 85

Nonplastic Term  Fleld Test

Low

Wellgraded = poory soted .

Poofygraded =well ot Medium
Hiah

Dry  Absance of moisture dry to louch
Moist  Damp does nal wel palm
Wet  Visible Free Waler

SEMENTATION

SOIL BORING

LOG FORM Shest

(steneio pue spues)

yyeak

Strong

a«

Start Date
Finish Date:
Remarks
w
N Cobbles 750 300 31012
® Coarsegravel 191075 W4to3
£ Flne gravel 4751019 A16l0F4
§ Coarse sand 2010475 111610 316
@ Medium sand 04251020 16410 1116
Fine sard 0075t0 0425  0003lo1/64
<0075 <0003

Crumbies of braaks with nanaiing or Sight Hnger prassure
Moderate ~ Crumbles o braaks wilh considerable finger pressure

Wil not erumble or broak with finger pressure

e

Term
Trace

Littta
Some
Mosly

BOREHOLENo: | 1) ~ w

Well Details



Client; GE - United Nuclear Corporation SOIL BORING BOREHOLE No.: L’)_ — ‘:‘_
Sta ntec Project Number: 233001076 LOG FORM Sheet l of 2

Drilling Campany: Cascade Drilling Drillina Ria: Bit Type: 4.25"1D., 8" O.D Auger Start Date:
it s Lom, lena Logged by. C. Fntz
[ T IS 2 ]
°©
5 a
3 -~ £
§ ¢ & O o
c g =
z 3 = = Description o Remarks g
o 2
< g o 2 & 9 = a
= =z Q @ © a =
o E E 9 £ g @ 5
© ® 5 ¢ T = 5 =
[a] (%] m ¥ o 3 0]
- K
‘ W
I‘.
3 4 S
] Wl
froce plant oot ) Somw
. .
Wel- Cenmanrandn 1+ Wrdiunn
hense
AL Sme Al (MeoNT
% N m
%
w2t
ka e N o
R Same 4 GG, Lefs oganics,
Tt
\< xroce  (woonase § "
”
r " 4
.'l—
N
ot
e
A
a\
ar %
-~
."
.)—.
3
P
r, N
- S "
A A L . ‘ 4 §
1 I
Z.K r C v
[
‘-'
N
A
‘
Te
e
l‘ <
LA
)
Al “.
Y
.
- !
Vo
Blows/n" Blows/f" Tarm Sz
P modCAL) {SPT)
rea o M R 0w T2 ™ {FD 20w \u  Boukers 300 12
S veyson vz 0z Uz veryloose 04 05 07 N Cobbles 7510300 31012
o sof 24 24 24 loose 410 512 718 W Ccomsegravel 191075 V4to3
s il 2 Fine gravel 4750 19 Y1610 ¥4 Term %
"Zar“ng:”::s @ g o 4-87 4-1.; < Coag nd 2010475 1/1610 ¥16 Trace <5
0 sIf 815 81 9 rse sai lo o
e B veys 1530 1739 1842 ::,’;s;nse peah g & Medumsand 04251020  164lo 1116 Few o
SILTS AND CLAYS S hed 3060 3978 4285 Fine sand 0075100425 000310164 3045
lguid limi <50 veryba >80 578 85 sit/ <0075 <0003 50100
Term  Flekd Test Test ¥ watar
SILTS AND CLAYS Wl gader = poory sated Dry  Absenca of moisiure, dry to touch vvgar LAUMUILS U1 DIBERS WIN 0ANTINgG OF SIYIL HNgGE! pessue = o}
Tiquid limit >50 Poorygraded - i ot Mot Damp does nol wel paim Moderate  Crumbles o breaks wih conslderatie fingar pressure f——
Wel  Visible Froe Water Swang Wil not crumble or break with finger pressure !



70

1L

Stantec

Drillina Company: Cascade Driling

.
@
£
3 €
3
> <]
(&)
£ o
z
o E 3
9 T 5
[=] (%7} m
WA B
‘GRAVELS
31 swrsanpctavs
£ lquid limil <50
g ]
23
Ef  sILTSANDCLAYS
EH liquid (Imit 550

Recovery (in)
Qu (tsf)

Lithology / Symbol

Client; GE - United Nuclear Corporation
Project Number: 233001076

Drillina Ria:

Core Diameter:

Some 05 OONe, S\'\Qw\—\\u\ AAowrver ¥
Oy Wediopmn ens® YO cend€

Bit Tvoe: 4 25" | D. 8" 0.D. Auger
Logged by: C. Friz

Description

L
=
a
[
i
&)

b @ .5

(s BT , sy B0
5 ™ B 200 Tm o fEB 20
Q veyst 02 02 02 wryloose 04 06 07
woosn 24 24 24 ygpe 410 512 718
@ modumsii 48 48 48 ogiumderse10-30 1237 1851
g an 815 817 918 oo 050 G750 5185
o very stiff 1530 1739 1842 very dense 250 60 86
O had 3060 3978 4285
very hard >60 78 »85 * = 140 pound hammer dropped 30 inches
Nonplastic
Low Dry  Absance of momure dy lolouch  vweaK
Medum Meist  Domp does notwt paim

Hich Wel  Vislble Frae Water Swrang

GRA N SIZE

SOIL BORING
LOG FORM

Boulders
Cobbles
Coarse gravel
Fine gravel
Coarse sand
Medium sand
Fine sand

Silt/ clay (fines)

BOREHOLE No.: L 1~ ':‘,
2-|

Sheet of
Start Date:;
Finish Date:
lotal Deptl
Remarks
>300 >12
7510 300 312
19t 75 4103
4751018 I6lo¥q
2010475 116to 16
0425020 1/64 10 1/16
0075100425 000310 1/64
<0075 <0003

LIUMDIBS OF BfEaKs WAN NanaIiNg or SIGN JNger pressure

Moderate  Crumblas of breaks with considerable finger pressure
‘Wil not crumble or bresl with finger pressure

e g

Term
Trace
Few

Well Details



Client: GE - United Nuclear Corporation SOIL BORING BOREHOLENo: P{ - |
Stantec Project Number: 233001076 LOG FORM Sheet V  of &

Drilling Gompany: Cascade Drilling Drilling Rig: CME 85 Truck Rig Bit Type: 4.25"1.D., 8" O.D. Auger Date:
Logged by: C. Fniz
Core Diameter:  4.44

©
- 8
2 —_ E
>
g = & (%7 0
=4 ¢ - =
= 5 = g Description Remarks ®
o 3 ¢ & o @
- a > <« O =4 =]
= = 8 & © a =
Q € o T £ @ (0]
@ [ 5 o T = 5 =
Q 2] mxx o 3 ]
N v . )
M S\\'\\j sand (SM) with ¢ & Rght {0
dor® I ,u b, som ¢ {n
L 2
8(‘04») ach, S0
.4
5'A b M Sanme 05 a\oe\!c,vumﬂ\ MSQ, S\%\\M wetst o
3 2
S8 3
o
.,
o sandsto
> chunbs stene
B
o
-
‘
il
-
l. .
R
5 M Qame as aloove .
.
=Y
\O'A S
Bl
5
!.‘
‘s
5
e
W
Ly
3k
8
‘e
I"
N
.'I
o\-.
- -l
17 M Sevg as AN .
.
L} v
' 13 .
.
i
S ‘.
s -
,
3o S8 ﬂ*'mj J
range’; g
’
"
“
B
B "
GRAVELS w GRAVELS Term (SPY) ows {modCAL) Tarm
141D 201 251D
GRAVELS el w
SR 2 veyen  we vz v veryloose 04 05 07 g N Cobbles 7510 300 31092
sANDS SANDS @ r 24 24 24 o 0 sz 7§ 9 Comegmel  Bl7s 34103
<50% coarse o medumsifi 48 48 48 m donse 1030 1297 1651 & 2 Finegmvel 4751019 31610 34 Term %
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SOIL BORING  BOREHOLENo: P[4

Stantec
Project Nurmber: 233001076 LOGFORM  sheet | o |
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Client: GE - United Nuclear Corporation

Project Number: 233001076
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Dritling Ria: CME 85 Truck Rig
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Description
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w soft 24 24 24 o
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z .
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Wellgraded = pootly sorled X
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§ Coarse sand 200475 11810 3116 'FFLBW*
G Mediumsand 04250020 116410 1116 Litte
Fine sand 0075100425 000310 1/64
<0075 <0003

4
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Medium Moisl  Damp, does nol wei palm
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Project Number: 233001076

Drilling Rig: CME 85 Truck Rig
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Project Number: 233001076
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Attachment C. Photos



St. Anthony Geotechnical Investigation 2018

Photograph 1. BS-3: 0’ (left) to 5’ (right) bgs

Photograph 2. BS-3: 5’ (left) to 10’ (right) bgs



St. Anthony Geotechnical Investigation 2018

Photograph 3. BS-3: 10’ (left) to 15’ (right) bgs

Photograph 4. BS-5: 0’ (left) to 5’ (right) bgs



St. Anthony Geotechnical Investigation 2018

Photograph 5. BS-6: 0’ (left) to 5’ (right) bgs

Photograph 6. BS-6: 5’ (left) to 10’ (right) bgs



St. Anthony Geotechnical Investigation 2018

Photograph 7. BS-6: 10’ (left) to 15’ (right) bgs

Photograph 8. BW-1: 0’ (top left) to 10’ (bottom right) bgs



St. Anthony Geotechnical Investigation 2018

Photograph 9. BW-1: 10’ (top left) to 20’ (bottom right) bgs

Photograph 10. BW-1: 20’ (top left) to 30’ (bottom right) bgs



St. Anthony Geotechnical Investigation 2018

Photograph 11. L1-1 (all cores): 0’ (bottom left) to 20’ (top right) bgs

Photograph 12. L1-5 (all cores): 0’ (bottom left) to 20’ (top right) bgs



St. Anthony Geotechnical Investigation 2018

Photograph 13. L2-4 (all cores): 0’ (bottom left) to 20’ (top right) bgs

Photograph 14. L2-6 (all cores): 0" (bottom left) to 20’ (top right) bgs



St. Anthony Geotechnical Investigation 2018

Photograph 15. P1-1 (all cores): 0’ (bottom left) to 20’ (top right) bgs

Photograph 16. P1-1A (all cores): 20’-30’ (bottom two boxes) & 30’-35’ (top box) bgs



St. Anthony Geotechnical Investigation 2018

Photograph 17. P3-2: 0’ (left) to 5’ (right) bgs

Photograph 18. P3-2: 5’ (left) to 10’ (right) bgs



St. Anthony Geotechnical Investigation 2018

Photograph 19. P3-2: 10’ (left) to 15’ (right) bgs

Photograph 20. P3-2: 15’ (left) to 20’ (right) bgs



St. Anthony Geotechnical Investigation 2018

Photograph 21. P3-2: 17.5’ (bottom left) to 45’ (top right) bgs

Photograph 22. P4-7: O’ (left) to 5’ (right) bgs



St. Anthony Geotechnical Investigation 2018

Photograph 23. P4-7: 5’ (left) to 10’ (right) bgs

Photograph 24. P4-7: 10’ (left) to 15’ (right) bgs



St. Anthony Geotechnical Investigation 2018

Photograph 25. P4-7: 15’ (left) to 20’ (right) bgs

Photograph 26. P4-7: 20’ (left) to 25’ (right) bgs



St. Anthony Geotechnical Investigation 2018

Photograph 27. P4-7: 25’ (left) to 30’ (right) bgs

Photograph 28. TN-2 (all cores): 0’ (bottom left) to 30’ (top right) bgs



St. Anthony Geotechnical Investigation 2018

Photograph 29. T/O-3: 0’ (top right box) to 35’ (bottom left box) bgs

Photograph 30. T/O-3: 35’ (top left) to 80 (bottom right) bgs



St. Anthony Geotechnical Investigation 2018

Photograph 31. T/O-5 (all cores): 0’ (bottom left) to 29’ (top right) bgs

Photograph 32. TS-2 (all cores): 0’ (bottom left) to 30’ (top right) bgs
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Attachment D. Daily Field Reports



(Y stantec Daily Field Report

Date Mon, 3/26/2018

PROJECT: St. Anthony Mine

Weather [0 Bright | Sunny Over- |0 Rain | Snow
JOB NO: 233001076 Sun cast
Temp. °F |00 <32 |[O32-50 50-70|J 70-85|[ 85- | >100
CLIENT: United Nuclear Corporation 100
Wind | O Still Moder. | (J High Report No.
CONTRACTOR: Cascade Drilling
Humidity | O Dry Moder. | 0 Humid 1
PROJECT MANAGER: Melanie Davis
Onsite Personnel
Name Company Position Remarks
Cameron Fritz Stantec Field Engineer
Rob Murphy Cedar Creek Soil Scientist
Arnold Cascade Drilling Supervisor
Sopotyn Lorn Cascade Driller
Anthony Martinez Cascade Helper
Joey Vigueria Cascade Helper
Equipment
ltem Company Op Hrs
CME LAR 75 track rig w/hollow stem auger Cascade

Safety:

No incidents reported

Activities Summary:

First day of St. Anthony work. | met the drilling crew and Rob at the gas station next to the Sky City Casino. We
then met Breanna Van (Stantec) and followed her to the Site. We arrived at 8am and met with Nat and Victor
Patel (AVM) for rad and site safety training. After finishing training at 10:30, we moved to the first drilling location
in the Lobo Tract borrow area, L1-1, and began to set up the rig. All boreholes in this borrow area will be only 20’
deep.

After completing L1-1, we moved to L1-5 location. This location was completed at 3:20, we then moved to L1-2
and completed drilling to 20’ at 4:30. After frisking trucks and persons for radiation, all individuals were cleared to
leave and were off-site by 5:15pm.

Total depth drilled: 60 ft
Total depth cored: 40 ft
Total CA brass liner samples collected: 17

By: C. Fritz Title: Field Engineer




(Y stantec Daily Field Report

Date Tue, 3/27/2018

PROJECT: St. Anthony Mine

Weather [0 Bright | Sunny Over- Rain Snow
JOB NO: 233001076 Sun cast
Temp. °F | <32 32-50| 0 50-70| O 70-85( [ 85- |[O >100
CLIENT: United Nuclear Corporation 100
Wind | O Still Moder. | (J High Report No.
CONTRACTOR: Cascade Drilling
Humidity | O Dry O Moder. | X Humid 1
PROJECT MANAGER: Melanie Davis
Onsite Personnel
Name Company Position Remarks
Cameron Fritz Stantec Field Engineer
Rob Murphy Cedar Creek Soil Scientist
Arnold Cascade Drilling Supervisor
Sopotyn Lorn Cascade Driller
Anthony Martinez Cascade Helper
Joey Vigueria Cascade Helper
Equipment
ltem Company Op Hrs
CME LAR 75 track rig w/hollow stem auger Cascade

Safety:

No incidents reported

Activities Summary:

Arrived to site at 7:10am and had safety tailgate. After our meeting the drillers worked to get the flatbed and
support trucks back onto the road before additional rain came and made it too muddy and difficult. The rig was
then moved to L1-4 location, and drilling began at 8:30. After drilling to 20’ at 9:15, the rig was moved to L1-3.
The drillers then went to retrieve the flatbed truck to prepare for loading up the rig to move areas after the next
hole. Drilling was completed at 11:00 after drilling to 20’ and the rig was loaded up onto the flatbed to move
across the arroyo to the L2 holes. However, upon arrival at the L2-1 location, we discovered a cattle fence that
blocked access to the borehole locations on the east side of the arroyo. As a result we moved on to the nearby
topsoil/overburden pile. Rob and | staked out borehole locations on the pile while the drillers set up at T/O-3.

Drilling began at 1:10 at T/O-3 and continued until 2:30, at which point a thunderstorm moved into the area and
we had to stop work due to lightning. After a 1-hr delay, work resumed and continued until encountering auger
refusal (and a 50-for-bounce modified CA test) at 29'.

At 4:30, the rig was moved to T/O-3 location and set up such that drilling can start first thing tomorrow. After
frisking all persons and trucks for radiation levels, all parties left site at 5pm.

Total depth drilled: 69 ft
Total depth cored: 29 ft
Total CA brass liner samples collected: 21

By: C. Fritz Title: Field Engineer




(Y stantec Daily Field Report

Date Wed, 3/28/2018

PROJECT: St. Anthony Mine

Weather |O Bright Sunny [0 Over- | Rain |0 Snow
JOB NO: 233001076 Sun cast
Temp. °F |00 <32 |[O32-50 50-70|J 70-85|[ 85- | >100
CLIENT: United Nuclear Corporation 100
Wind | O Still Moder. | (J High Report No.
CONTRACTOR: Cascade Drilling
Humidity | X Dry O Moder. | J Humid 1
PROJECT MANAGER: Melanie Davis
Onsite Personnel
Name Company Position Remarks
Cameron Fritz Stantec Field Engineer
Rob Murphy Cedar Creek Soil Scientist
Arnold Cascade Drilling Supervisor
Sopotyn Lorn Cascade Driller
Anthony Martinez Cascade Helper
Joey Vigueria Cascade Helper
Equipment
ltem Company Op Hrs
CME LAR 75 track rig w/hollow stem auger Cascade

Safety:

No incidents reported

Activities Summary:

Arrived to the rig at 7:15am and had safety tailgate. After our meeting and warming up the rig, drilling began at
T/O-3 and 8:20. Drilling continued until 10:15 before encountering mechanical issues with the rig. The
transmission partially broke down, resulting in 2" and 4" gears being the only functional gears. While Arnold
went to make a phone call to determine a course of action to fix the rig, the rest of us drove to the top of pile 4 to
evaluate the possibility of using a full-size truck rig to access and drill the upcoming locations. Soap said his
truck rig would be much faster for drilling the holes throughout the site, and should be able to access all of the
locations, other than the 3 northernmost holes on pile 4, which appeared to be blocked by erosion channels that
were too deep to drive (or even track) over. We'll need to discuss with Ricky Spitz how to access these
locations.

After returning to the rig at 11:45, Arnold was there already and said he would be taking Jose back to Arizona to
retrieve the full-size truck rig. They left the site, with the intention to return with the truck tomorrow morning.
Soap noted he would have brought the truck rig from the start had he known the true nature of the terrain on
site, however he was told a track rig would be required. We discussed and agreed that a pre-job site visit would
have solved many of the problems we encountered today, as the track rig was clearly not the best option for this
job.

At noon, | drove back up to pile 4 to find cell phone service and call Jason Cumbers (Stantec) to discuss the
day’s events. We decided we would go ahead with bringing in the new rig and would discuss additional costs at
a later date with Cascade.

Drilling resumed at T/O-3 at 12:30, though speed and power were limited due to the lack of a fully functional
transmission. After sampling at 35’, Soap stopped drilling because the rig lacked enough power to drill deeper
without the risk of the auger getting stuck. We then walked around the remaining T/O holes to determine how to
proceed with the track rig. It was decided to leave T/O-3 at 35’ and finish it when the truck rig arrives, and in the
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meantime to move to T/O-2. This hole is estimated to involve only 25’ of drilling and thus will be doable with the
track rig. Also, this location would not be accessible with the truck rig. Drilling started at 2:15 and was completed
at 3:30 after drilling into shale bedrock at 25'. All parties left the site at 4:30pm.

Total depth drilled: 60 ft
Total depth cored: 35 ft
Total CA brass liner samples collected: 12

By: C. Fritz Title: Field Engineer
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Date Thu, 3/29/2018

PROJECT: St. Anthony Mine

Weather |O Bright Sunny [0 Over- | Rain |0 Snow

JOB NO: 233001076 Sun cast
Temp. °F |00 <32 |[O32-50 50-70| 0 70-85| [ 85- |0 >100
CLIENT: United Nuclear Corporation 100
Wind | O Still Moder. | (J High Report No.
CONTRACTOR: Cascade Drilling
Humidity | X Dry O Moder. | O Humid 1
PROJECT MANAGER: Melanie Davis
Onsite Personnel
Name Company Position Remarks
Cameron Fritz Stantec Field Engineer
Rob Murphy Cedar Creek Soil Scientist
Sopotyn Lorn Cascade Driller
Anthony Martinez Cascade Helper
Joey Vigueria Cascade Helper
Equipment
Iltem Company Op Hrs
CME LAR 75 track rig w/hollow stem auger Cascade
Safety:

No incidents reported

Activities Summary:

Arrived to the front gate at 7am, had safety tailgate at 7:45 after bathroom breaks. At 8:15, the rig was moved

from T/O-2 to T/O-4 location and drilling was started. This hole was finished at 11:15 after drilling to 35’. Some
extra time was involved due to stopping at 30’ and 35’ to examine surrounding terrain and our soil samples to

determine if we had reached native soil at the bottom of the pile.

The rig was then moved to T/O-6 and drilling started at 11:45. This hole was completed after encountering native
soil at only 10’ depth, and sandstone bedrock at 15'. At this location, the pile is likely located atop a sandstone
shelf similar to those in the surrounding area.

Soap and Anthony then left the site to go back to the casino for lunch and to contact Joey, who at the time was
driving the truck rig from Phoenix to the site, for an ETA on his arrival with the rig. In the meantime, Rob and |
drove up to scout pile 4 locations again to re-evaluate access for the truck rig. We were able to find a route that
should allow the rig to reach all borehole locations atop the pile. We then went to evaluate access to the Topsoil
North pile, and widened an opening in the road berm that should allow the rig to pass through and access the
pile.

Soap and Anthony returned at 2:15 and we all proceeded to go evaluate most of the remaining borehole
locations at piles 1, 2, and 3, as well as the Topsoil South pile. We returned to the rig at 3:15 and Joey still had
not arrived, so Soap and Anthony loaded the track rig onto the flatbed and prepared it for transport back to
Albuquerque, where the transmission will be worked on.

At 4:30, Joey finally arrived with the truck rig. All three drillers then began work setting it up and making
mechanical adjustments to prepare it for drilling tomorrow. The finished up and left the site at 5:50 after being
frisked for radiological contamination. | left the site soon after at 6pm.
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Total depth drilled: 50 ft
Total depth cored: O ft
Total CA brass liner samples collected: 12

By: C. Fritz Title: Field Engineer
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Date Fri, 3/30/2018

PROJECT: St. Anthony Mine

Weather |0 Bright |O Sunny |O Over- |0 Rain | Snow

JOB NO: 233001076 Sun cast
Temp. °F |0 <32 |[032-50| 0 50-70( 0 70-85| 0 85- |0 >100
CLIENT: United Nuclear Corporation 100
Wind | O Still Moder. | (J High Report No.
CONTRACTOR: Cascade Drilling
Humidity | X Dry O Moder. | O Humid 1
PROJECT MANAGER: Melanie Davis
Onsite Personnel
Name Company Position Remarks
Cameron Fritz Stantec Field Engineer
Rob Murphy Cedar Creek Soil Scientist
Sopotyn Lorn Cascade Driller
Anthony Martinez Cascade Helper
Joey Vigueria Cascade Helper
Equipment
Iltem Company Op Hrs
CME 85 drill rig w/hollow stem auger Cascade
Safety:

No incidents reported

Activities Summary:

Arrived to gate at 7am, and to rig at 7:15 to have our safety tailgate meeting. The drillers checked on the loaded-
up LAR track rig to make sure it was secure, then began prepping the CME 85 truck rig for drilling. At 8am,
drilling resumed at T/O-3 at 35 ft after the rig was aligned with the existing hole and connected to the augers (still
in the hole). Shortly thereafter, Joey left to drive the track rig back to Albuguerque. T/O-3 was finished at 2pm
after drilling to 80 ft. The actual depth of contact with native remains fully unknown, Rob and | discussed for
some time and came to different conclusions. He noted native material at about 55 ft. The logs and photos will
have to be revisited to make a determination.

Around 2:45, Bryan Nydoske (Cascade PM) arrived to the site with Joey and we all had lunch together to
discuss the work thus far. At 3:15, drilling began at the nearby T/O-1 location and Bryan left the site. T/O-1 was
completed after drilling to 70 ft at 6pm. All individuals left the site by 6:15pm.

Total depth drilled: 115 ft
Total depth cored: 45 ft
Total CA brass liner samples collected:

By: C. Fritz Title: Field Engineer
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Date Sat, 3/31/2018

PROJECT: St. Anthony Mine

Weather |O Bright Sunny [0 Over- | Rain |0 Snow

JOB NO: 233001076 Sun cast
Temp. °F |00 <32 |[O32-50 50-70 70-85|085- | >100
CLIENT: United Nuclear Corporation 100
Wind Still O Moder. | O High Report No.
CONTRACTOR: Cascade Drilling
Humidity | X Dry O Moder. | O Humid 1
PROJECT MANAGER: Melanie Davis
Onsite Personnel
Name Company Position Remarks
Cameron Fritz Stantec Field Engineer
Rob Murphy Cedar Creek Soil Scientist
Sopotyn Lorn Cascade Driller
Anthony Martinez Cascade Helper
Joey Vigueria Cascade Helper
Equipment
Iltem Company Op Hrs
CME 85 drill rig w/hollow stem auger Cascade
Safety:

No incidents reported

Activities Summary:

Arrived on-site at 7am, had safety tailgate at the rig at 7:20. After our meeting, the drillers started packing up
equipment to move areas, and pulled augers out of T/O-1. At 8:20, we moved into the Lobo Tract borrow area
(east of the arroyo) and began drilling L2-1 at 9am. This hole was finished after drilling through 20’ of native soil,
before moving on to L2-2. In this hole, bedrock was encountered at only 10’ and drilling stopped at 15’. The
same conditions were encountered at the following hole (L2-3). After a 30 minute lunch break from 11:20-11:50,
drilling began at L2-5, and was completed after 20'. The rig was then moved to L2-7. After 5 minutes of drilling, a
mechanical issue with the autohammer resulted in 40 mins of down time from 12:50-1:30pm. L2-7 then was
completed after 20’ of drilling. The drillers then took a 30 minute break due to warm weather.

At 2:30, the first hole with coring was begun at L2-6, and finished after 20’ of coring and sampling. The rig was
then moved to the other corehole for this area, L2-4. At 4:30, L2-4 was completed after 20’ of coring and
sampling. We then moved over to the topsoil north pile and scouted the drilling locations in this area with the
drillers. It was determined that borehole TN-3 would not be accessible with the rig due to dangerous slopes on
both sides of the narrow pile. As a result, only 2 boreholes likely will be drilled in this pile tomorrow.

The drillers left the site at 5:30pm, and Rob and | followed shortly thereafter once we had finished unloading
core samples near the site entrance and covering with a tarp.

Total depth drilled: 130 ft
Total depth cored: 40 ft
Total CA brass liner samples collected: 38

By: C. Fritz Title: Field Engineer
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Date Sun, 4/1/2018

PROJECT: St. Anthony Mine

Weather |O Bright Sunny [0 Over- | Rain |0 Snow

JOB NO: 233001076 Sun cast
Temp. °F |00 <32 |[O32-50 50-70| 0 70-85| [ 85- |0 >100
CLIENT: United Nuclear Corporation 100
Wind Still O Moder. | O High Report No.
CONTRACTOR: Cascade Drilling
Humidity | X Dry O Moder. | O Humid 1
PROJECT MANAGER: Melanie Davis
Onsite Personnel
Name Company Position Remarks
Cameron Fritz Stantec Field Engineer
Rob Murphy Cedar Creek Soil Scientist
Sopotyn Lorn Cascade Driller
Anthony Martinez Cascade Helper
Joey Vigueria Cascade Helper
Equipment
Iltem Company Op Hrs
CME 85 drill rig w/hollow stem auger Cascade
Safety:

No incidents reported

Activities Summary:

Arrived on-site at 7am, began warming up rig at 7:15 and had our safety tailgate meeting. The drillers then
refueled the rig and drilling and coring began at 8am at TN-2 in the topsoil north pile. TN-2 was completed after
drilling 30’ and encountering native soil. The rig was then moved to TN-1 in the same pile, and 15’ of drilling was
completed at 10:15am.

At 10:30, we moved across the site to the Borrow South area. Drilling began at BS-1 at 11, and continued until
bedrock was encountered at 15'. The rig was then moved to BS-2, which was drilled until encountering bedrock
in the CA sampler just past 20’. After moving to BS-3, 15’ of coring was completed before hitting bedrock. After
completing BS-3, we decided not to drill at location BS-4 due to exposed bedrock at the surface in the general
vicinity, which was of no interest to us in terms of potential borrow material. Therefore, we moved on to BS-5.
However, this location also had shallow bedrock, resulting in only 5’ of soil coring. BS-6 exhibited improved
borrow materials, with 20’ of coring completed and no bedrock encountered.

After completing the final borrow south borehole at 3:15, the rig was moved to the south topsoil pile and set up at
location TS-4. Drilling began at 4pm and was completed at 4:45 after drilling to 25'. The rig was then moved to
TS-3 and drilling was completed to 15’ before experiencing mechanical issues with the autohammer at 5:15.
After 30 mins of work on the hammer, the drillers said they needed to salvage a part from the LAR track rig’s
autohammer, which was still on site. We decided to do this in the morning, and left the site at 5:45.

Total depth drilled: 160 ft
Total depth cored: 70 ft
Total CA brass liner samples collected: 52

By: C. Fritz Title: Field Engineer
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Date Mon, 4/2/2018

PROJECT: St. Anthony Mine

Weather |O Bright Sunny [0 Over- | Rain |0 Snow

JOB NO: 233001076 Sun cast
Temp. °F |00 <32 |[O32-50 50-70 70-85|085- | >100
CLIENT: United Nuclear Corporation 100
Wind | O Still O Moder. High Report No.
CONTRACTOR: Cascade Drilling
Humidity | X Dry O Moder. | O Humid 1
PROJECT MANAGER: Melanie Davis
Onsite Personnel
Name Company Position Remarks
Cameron Fritz Stantec Field Engineer
Rob Murphy Cedar Creek Soil Scientist
Sopotyn Lorn Cascade Driller
Anthony Martinez Cascade Helper
Joey Vigueria Cascade Helper
Equipment
Iltem Company Op Hrs
CME 85 drill rig w/hollow stem auger Cascade
Safety:

No incidents reported

Activities Summary:

Arrived on-site at 7am, the drillers then went to salvage the hammer part from the LAR rig’'s hammer while |
unloaded cores and buckets of samples near the site entrance where the other samples were already stored.
The drillers then worked on attaching the part from 7:30-8:30 before resuming drilling at TS-3 at 15’ depth. At
10am, drilling was completed at 30’ depth, and the rig was moved to TS-2. This location was cored to 35’ depth.
Significant amounts of rock were encountered at this location beginning around 20, though it was difficult to
determine whether the rock was native or fill due to the broken nature of it, as well as relatively low blow counts
for such rocky material. The abrasiveness of the material resulted in high temperatures within the hole and
steam. We took a break from 11:45-12:15 to allow the tooling to cool before finishing the hole.

Drilling then began at TS-1 at 1:20 after moving the original location to the top of the pile near the road that
comes up from pile 1. The original location was on too steep of a slope to jack up the rig. This hole was drilled to
35’, again hitting rocky material at shallower depths than anticipated. It appears that the pile is located atop a
rock shelf, with topsoil material piled off the north side of the shelf, about 60 ft down to the native ground surface
below.

At 3:15, the rig was moved to location P1-3 and towered up. However, drilling was not started at this location
due to an increase in wind speeds at this time. It was determined that the wind was too strong to safely work
(hard hats were being blown off), and all individuals subsequently left the site at 3:45 after being frisked for
radiation.

Total depth drilled: 125 ft
Total depth cored: 35 ft
Total CA brass liner samples collected: 30

By: C. Fritz Title: Field Engineer
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Date Tue, 4/3/2018

PROJECT: St. Anthony Mine

Weather |O Bright Sunny [0 Over- | Rain |0 Snow

JOB NO: 233001076 Sun cast
Temp. °F |00 <32 |[O32-50 50-70| 0 70-85| [ 85- |0 >100
CLIENT: United Nuclear Corporation 100
Wind | O Still Moder. | (J High Report No.
CONTRACTOR: Cascade Drilling
Humidity | X Dry O Moder. | O Humid 1
PROJECT MANAGER: Melanie Davis
Onsite Personnel
Name Company Position Remarks
Cameron Fritz Stantec Field Engineer
Rob Murphy Cedar Creek Soil Scientist
Sopotyn Lorn Cascade Driller
Anthony Martinez Cascade Helper
Joey Vigueria Cascade Helper
Equipment
Iltem Company Op Hrs
CME 85 drill rig w/hollow stem auger Cascade
Safety:

No incidents reported

Activities Summary:

Arrived to site at 7:10am, began warming up rig and had tailgate meeting. At 8am, began drilling P1-3.
Encountered numerous boulders with voids in between, resulted in lots of grinding and wear on the augers.
Around 10am, Victor Patel (AVM) arrived with the air sampler to attach to Sop to measure air quality in the
drillers’ working area. At this time, the drillers went to make a phone call to managers to discuss the need for
upcoming maintenance on the augers due to damage resulting from abrasive material in the TS pile and current
hole. Resumed drilling at 40’ at 11:15, but after progressing 1 ft further we decided to stop drilling the hole due to
continued grinding on rock. Sop explained Cascade’s desire to stop work for this 10-day rotation one day early
so they could return to the shop and perform maintenance on the augers. He said if we were to continue we
would risk breaking augers beyond repair and possibly losing equipment down hole, which would result in high
replacement costs at Stantec’s expense. | then called my supervisor to discuss this option and we agreed to
stop after today.

At 12:15, moved the rig to location P1-1 and began coring. After drilling to 20’ depth, drillers attempted to lower
the sampling rod but encountered a bend in the lowermost auger that prevented the sampling rod from reaching
the bottom. Apparently, the auger had shifted off to the side after hitting a large boulder. Sop pulled all 4 augers
from the hole and noted cracks and warped blades. It was decided we could not proceed without causing
significant dame to additional augers. At 1:45pm, the drillers left the site to return to Cascade’s Peoria workshop.
| left the site at 2:45 after organizing samples and loading up buckets to take to testing lab in Albuguerque.

Total depth drilled: 60 ft
Total depth cored: 20 ft
Total CA brass liner samples collected: 12

By: C. Fritz Title: Field Engineer
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Date Mon, 4/9/2018

PROJECT: St. Anthony Mine

Weather |O Bright Sunny [0 Over- | Rain |0 Snow

JOB NO: 233001076 Sun cast
Temp. °F |00 <32 |[O32-50 50-70| 0 70-85| [ 85- |0 >100
CLIENT: United Nuclear Corporation 100
Wind | O Still Moder. | (J High Report No.
CONTRACTOR: Cascade Drilling
Humidity | X Dry O Moder. | O Humid 1
PROJECT MANAGER: Melanie Davis
Onsite Personnel
Name Company Position Remarks
Cameron Fritz Stantec Field Engineer
Rob Murphy Cedar Creek Soil Scientist
Sopotyn Lorn Cascade Driller
Anthony Martinez Cascade Helper
Joey Vigueria Cascade Helper
Equipment
Iltem Company Op Hrs
CME 85 drill rig w/hollow stem auger Cascade
Safety:

At 12pm, at a depth of 60’ while drilling boring P1-2 in shale pile 1, a very loud bang came from the hole. | was
standing next to the rig at the time and would describe it as a deafening (I didn’t have earplugs in at that
moment), percussive boom from underground. Rob was standing about 50 feet away behind his truck and could
feel the impact of it. We immediately stopped work and gathered away from the rig. After waiting about 30-40
minutes to let things settle (and air out in case there was any gas of some sort), the driller slowly drilled down a
couple more feet and continued to hear a couple of small pops from inside the hole. We then shut down the rig
without continuing further and | went to call Stantec and Cascade supervisors.

Cascade operations manager requested that we immediately stop work (which we already had) and leave the
area as a precaution until we could get more information and figure out what we were dealing with. With the
augers still in the hole, we then left the site. Later in the day, | had a conference call with Cascade management,
health and safety, and the drilling crew to discuss the events. It was decided that their ops manager would meet
me and the drillers in the morning with a gas meter to see if there were any detectable gases in the borehole.

Activities Summary:

Arrived to site at 7am, collected materials from staging area near entrance, then began warming up rig where it
had been left on 4/3 on shale pile 1 and had tailgate meeting at 7:30. At 8am, the rig was moved about 5’ over
from location P1-1 and drilling commenced at P1-1A, with the intention to avoid the rock that bent the auger in
P1-1. Stopped from 8:15-8:45 while helpers refueled rig and Sop went to retrieve materials from support truck.
Drilling then resumed, with coring from the surface down to 20’ without collected SPT samples. P1-1A was
completed after drilling to 35’ and encountering native bedrock. We then moved to location P1-2, towered up at
10:30, and began drilling at 10:45. At 12pm, while drilling from 55-60’, the safety incident described above
occurred. All parties left site at 2pm after | made the initial phone calls to inform Cascade and Stantec
supervisors of the incident.

Total depth drilled: 100 ft
Total depth cored: 35 ft
Total CA brass liner samples collected: 14




By: C. Fritz

Daily Field Report

Title: Field Engineer
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Date Tue, 4/10/2018

PROJECT: St. Anthony Mine

Weather O Bright Sunny (O Over- | Rain | Snow

JOB NO: 233001076 Sun cast
Temp. °F |00 <32 |[O32-50 50-70 70-85|085- | >100
CLIENT: United Nuclear Corporation 100
Wind Still O Moder. | O High Report No.
CONTRACTOR: Cascade Drilling
Humidity | X Dry O Moder. | O Humid 1
PROJECT MANAGER: Melanie Davis
Onsite Personnel
Name Company Position Remarks
Cameron Fritz Stantec Field Engineer
Rob Murphy Cedar Creek Soil Scientist
Bryan Nydoske Cascade Operations Manager
Sopotyn Lorn Cascade Driller
Anthony Martinez Cascade Helper
Joey Vigueria Cascade Helper
Equipment
ltem Company Op Hrs
CME 85 drill rig w/hollow stem auger Cascade
Safety:

No incidents reported
Activities Summary:

At 7:15am, | met the drilling crew off-site to wait for Bryan to meet us before proceeding to the rig to address
yesterday's HSSE incident. At 8am, after arriving to location P1-2, Bryan led a safety meeting prior to
approaching the borehole. We discussed the methods that would be employed to safely address the situation,
including measuring gas levels and removing tooling from the hole. At this time, Bryan noted that he did not have
a radiation dosimetry badge on his person and requested a variance from the health and safety plan, which
stated the requirements for on-site personnel having said badges. | provided verbal affirmation that he could be
on the site today, without a badge, to address the current safety situation. At 9am, after calibrating the gas meter
with fresh air readings, Bryan approached the hole while the rest of us stayed back about 150'. He placed the tip
of the gas meter just inside the top of the auger opening and measured 4.6 ppm hydrogen sulfide gas and 346
ppm carbon monoxide gas. We all then left the site and gathered at a location with cell phone service to discuss
the findings with Cascade health and safety. | also called my supervisor and Stantec health and safety to
discuss. It was decided that the drillers would return to Albuquerque with Bryan to prepare engineering controls
that will be used to proceed with tooling removal from P1-2.

At 11am, Rob and Bryan left while the drillers and | returned to the rig to set up an exclusion zone around the
borehole. We then let the site at 11:45am. Later in the day | had a conference call with Cascade to discuss
methods for tooling removal. It was decided that drilling mud would be mixed and placed down-hole to reduce
the chance of igniting gases. We will also record gas readings after removal of each 5’ auger segment to ensure
gas is not pulled up into the working area during removal.

Total depth drilled: O ft
Total depth cored: O ft
Total CA brass liner samples collected: 0

By: C. Fritz Title: Field Engineer
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Date Wed, 4/11/2018

PROJECT: St. Anthony Mine

Weather Bright (O Sunny [0 Over- |0 Rain |O Snow

JOB NO: 233001076 Sun cast
Temp. °F |00 <32 |[O32-50| 0 50-70 70-85|085- | >100
CLIENT: United Nuclear Corporation 100
Wind | O Still Moder. | (J High Report No.
CONTRACTOR: Cascade Drilling
Humidity | X Dry O Moder. | O Humid 1
PROJECT MANAGER: Melanie Davis
Onsite Personnel
Name Company Position Remarks
Cameron Fritz Stantec Field Engineer
Rob Murphy Cedar Creek Soil Scientist
Sopotyn Lorn Cascade Driller
Anthony Martinez Cascade Helper
Joey Vigueria Cascade Helper
Equipment
Iltem Company Op Hrs
CME 85 drill rig w/hollow stem auger Cascade
Safety:

No incidents reported

Activities Summary:

Began day on standby while waiting for Stantec health and safety to approve the updated health and safety plan,
which will address procedures related to the gases encountered at P1-2. At 10am, | received the updated
version of the HASP and we drove to the site. At 11am, we had a safety meeting to discuss procedures for
tooling removal from the borehole. Work began at 12:45, with drilling mud being mixed and placed down the
hole. Immediately after pumping the mud into the hole, a spike in H2S and CO was detected at top of the hole
(3ppm H2S and 200 ppm CO). We then waited 10 mins to air out the hole before proceeding. Sop then pulled
the AWJ sampling rods in 30’ increments, with gas readings between increments. He then began pulling up
augers in 5’ increments, again with gas readings between each increment. At 2pm, with 25’ of auger still in the
hole, H2S spiked to 5ppm. We took a 20 min break until the gas meter stopping beeping (indicative of elevated
readings). At 2:30, backfilling of the hole with cuttings was completed and the drillers began packing up to move
to the next location. The drillers then took the mud mixer and other equipment back to the staging area.

At 3:30, the rig was moved to location P3-2 and coring began at 4pm. Auger refusal was encountered at 45’,
consistent with expected depth to native bedrock based on assessment of surrounding geology. After packing up
rig and work area to move to next location, all parties left the site by 6:15pm.

Total depth drilled: 45 ft
Total depth cored: 45 ft
Total CA brass liner samples collected: 12

By: C. Fritz Title: Field Engineer
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Date Thu, 4/12/2018

PROJECT: St. Anthony Mine

Weather |O Bright Sunny [0 Over- | Rain |0 Snow

JOB NO: 233001076 Sun cast
Temp. °F |00 <32 |[O32-50| 0 50-70 70-85|085- | >100
CLIENT: United Nuclear Corporation 100
Wind | O Still O Moder. High Report No.
CONTRACTOR: Cascade Drilling
Humidity | X Dry O Moder. | O Humid 1
PROJECT MANAGER: Melanie Davis
Onsite Personnel
Name Company Position Remarks
Cameron Fritz Stantec Field Engineer
Rob Murphy Cedar Creek Soil Scientist
Sopotyn Lorn Cascade Driller
Anthony Martinez Cascade Helper
Joey Vigueria Cascade Helper
Equipment
Iltem Company Op Hrs
CME 85 drill rig w/hollow stem auger Cascade
Safety:

No incidents reported

Activities Summary:

Arrived to site at 7:10am, began refueling rig after drillers arrived at 7:30. At 8am, the rig was moved from
location P3-2 to P3-4, and drilling began at 8:30. Around 9:30, after drilling to 40’, black material similar to what
was seen at P1-2 just prior to the explosion was noted in the auger cuttings. It was very black and appeared to
have significant organics. Rob suggested that we stop and take a gas reading in the hole as a pre

caution. After connecting a small hose to the gas meter and taking a reading about 4’ down the hole, H2S and
CO were measured at 22 ppm and 500 ppm, respectively. Also, the LEL reading was at 62% of the lower
explosive limit for methane. We immediately stopped and moved away from the borehole. At 10am, we left the
site to make phone calls to supervisors. Cascade health and safety told their drillers to use the same methods to
pull out of the hole as previously employed at P1-2. My supervisor and | discussed the possibility of continuing in
the same pile using drilling mud to suppress gas and explosion potential, however, the Cascade operations
manager noted that mud could not be circulated using a hollow stem auger rig and that mud rotary may be a
better option for this site. | told him that | could not make the final call of whether to bring in a different rig, and
that he would have to speak with Stantec management about that possibility and its associated costs.

We then returned to the rig, where the gas meter was still reading from 4’ down the hole. The meter at that time
read 32 ppm H2S, 499 ppm CO, and 99% LEL. There also was a noticeable rotten-egg smell down wind of the
hole. By this time, winds were picking up significantly and were stronger than Cascade’s 35 mph limit for safe
drilling. Because of the wind and the elevated gas readings, we decided to stop work for the day and return
tomorrow to pull tooling from the hole. All parties left site at 12:30pm.

Total depth drilled: 40 ft
Total depth cored: O ft
Total CA brass liner samples collected: 13

By: C. Fritz Title: Field Engineer
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Date Fri, 4/13/2018

PROJECT: St. Anthony Mine

Weather O Bright Sunny [ Over- | Rain Snow

JOB NO: 233001076 Sun cast
Temp. °F | <32 32-50| 0 50-70| O 70-85( [ 85- |[O >100
CLIENT: United Nuclear Corporation 100
Wind | O Still O Moder. High Report No.
CONTRACTOR: Cascade Drilling
Humidity | O Dry Moder. | 0 Humid 1
PROJECT MANAGER: Melanie Davis
Onsite Personnel
Name Company Position Remarks
Cameron Fritz Stantec Field Engineer
Rob Murphy Cedar Creek Soil Scientist
Jesse Dillon Cedar Creek Ecologist
Sopotyn Lorn Cascade Driller
Anthony Martinez Cascade Helper
Joey Vigueria Cascade Helper
Equipment
ltem Company Op Hrs
CME 85 drill rig w/hollow stem auger Cascade
Safety:

No incidents reported

Activities Summary:

Arrived on-site at 7:10am, had safety tailgate at 7:30 to discuss removal of tooling from P3-4 and possibility of
stopping work again if more dangerous gas levels are encountered. At 7:45, drillers began taking readings with
the gas meter. Did not detect H2S anywhere outside borehole, though levels up to 2 ppm were measured after
extending the measurement tube as deep as 20’ down the hole. CO reached as high as 400 ppm, but LEL
remained below 8%. Ectraction of tooling began at 8am with gas readings recorded after each 5’ increment, and
backfilling of the hole with cuttings was completed at 9:15. The rig was moved to the next location (P3-3) at 9:40,
however, the wind was too strong (>35 mph sustained) to continue with any drilling. All parties left site at
10:15am.

Total depth drilled: O ft
Total depth cored: O ft
Total CA brass liner samples collected: 0

By: C. Fritz Title: Field Engineer
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Date Sat, 4/14/2018

PROJECT: St. Anthony Mine

Weather |O Bright Sunny [0 Over- | Rain |0 Snow

JOB NO: 233001076 Sun cast
Temp. °F |00 <32 |[O32-50 50-70| 0 70-85| [ 85- |0 >100
CLIENT: United Nuclear Corporation 100
Wind | O Still Moder. | (J High Report No.
CONTRACTOR: Cascade Drilling
Humidity | X Dry O Moder. | O Humid 1
PROJECT MANAGER: Melanie Davis
Onsite Personnel
Name Company Position Remarks
Cameron Fritz Stantec Field Engineer
Rob Murphy Cedar Creek Soil Scientist
Jesse Dillon Cedar Creek Ecologist
Sopotyn Lorn Cascade Driller
Anthony Martinez Cascade Helper
Joey Vigueria Cascade Helper
Equipment
ltem Company Op Hrs
CME 85 drill rig w/hollow stem auger Cascade
Safety:

No incidents reported

Activities Summary:

Arrived to site at 7am, had safety tailgate at 7:20 while rig was warming up. Drilling began at location P3-3 at
8am, and was completed upon measuring 2 ppm H2S, 499 ppm CO, and 12% LEL in the hole after drilling to
40'. The rig was then moved to location P3-6 and drilling began at 9:45. At 55’ depth, the auger cuttings became
much blacker. Gas readings of 4 ppm H2S, >500 ppm CO, and 15% LEL were recorded at the top of the hole.
Work was then stopped for 30 mins to allow the hole to air out. Extraction of tooling then was completed from
11:30-12pm. At 12:30, the rig was moved to P3-5 and drilling began. The auger hit a boulder at the surface, so
the rig was moved over several feet and drilling began again at 1pm after fixing the drill bit. Black material with
elevated gas readings was encountered at only 15’, thus ending drilling at this location.

The rig was then moved back to pile 2 to attempt shallow borings, with the intent to collect samples before hitting
the problematic black, organic material at greater depths. Elevated gas levels were measured after drilling 307,
we took a break to air out the hole before extracting tooling. At 5:30, extraction was completed, the hole was
backfilled, and all parties left the site.

Total depth drilled: 140 ft
Total depth cored: O ft
Total CA brass liner samples collected: 48

By: C. Fritz Title: Field Engineer
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Date Sun, 4/15/2018

PROJECT: St. Anthony Mine

Weather |O Bright Sunny [0 Over- | Rain |0 Snow

JOB NO: 233001076 Sun cast
Temp. °F |00 <32 |[O32-50| 0 50-70 70-85|085- | >100
CLIENT: United Nuclear Corporation 100
Wind Still O Moder. | O High Report No.
CONTRACTOR: Cascade Drilling
Humidity | X Dry O Moder. | O Humid 1
PROJECT MANAGER: Melanie Davis
Onsite Personnel
Name Company Position Remarks
Cameron Fritz Stantec Field Engineer
Jesse Dillon Cedar Creek Ecologist
Sopotyn Lorn Cascade Driller
Anthony Martinez Cascade Helper
Joey Vigueria Cascade Helper
Equipment
Iltem Company Op Hrs
CME 85 drill rig w/hollow stem auger Cascade
Safety:

No incidents reported

Activities Summary:

Arrived on-site at 7am, had safety tailgate at the rig at 7:30. Drilling began at location P2-2 at 8am and continued
until encountering elevated gas levels at 20’ depth. Drilling did not continue past this depth, tooling was
extracted and the hole backfilled, and we began the move to pile 4 at 9:30. Because of the difficult access to
several of the pile 4 holes, Jesse and | had to scout a route that the rig could navigate. Drilling and coring then
began at location P4-7 at 10:45am. An hour later, elevated H2S and LEL were measured after coring to 30’
depth. Work was then stopped for about 30 mins to let the hole air out. Tooling was then extracted and the rig
was moved to location P4-9 at 12:45. After drilling to 40’ depth at P4-9, the drillers experienced a sudden puff of
gas from the hole and work was stopped. Elevated gas levels were measured at the top of the borehole. After
waiting for the hole to air out, tooling was pulled and the rig was moved to location P4-8. Drilling began at
3:40pm. Shortly thereafter, elevated gas levels were recorded at 20’ depth. At 4:30, all parties left the site to
allow the hole to air out overnight before extracting tooling.

Total depth drilled: 110 ft
Total depth cored: 30 ft
Total CA brass liner samples collected: 23

By: C. Fritz Title: Field Engineer
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Date Mon, 4/16/2018

PROJECT: St. Anthony Mine

Weather [0 Bright | Sunny Over- |0 Rain | Snow

JOB NO: 233001076 Sun cast
Temp. °F |00 <32 |[O32-50| 0 50-70 70-85|085- | >100
CLIENT: United Nuclear Corporation 100
Wind | O Still Moder. | (J High Report No.
CONTRACTOR: Cascade Drilling
Humidity | X Dry O Moder. | O Humid 1
PROJECT MANAGER: Melanie Davis
Onsite Personnel
Name Company Position Remarks
Cameron Fritz Stantec Field Engineer
Jesse Dillon Cedar Creek Ecologist
Sopotyn Lorn Cascade Driller
Anthony Martinez Cascade Helper
Joey Vigueria Cascade Helper
Equipment
Iltem Company Op Hrs
CME 85 drill rig w/hollow stem auger Cascade
Safety:

No incidents reported

Activities Summary:

Arrived on-site at 7:15am and unloaded samples at staging area near entrance. Had safety meeting at 7:45
while rig was warming up. At 8:15, drillers began pulling augers from P4-8. We then moved to P4-6 and soon
encountered elevated gas levels at 10’ depth. The augers were immediately pulled out in one segment and the
hole was backfilled. Cuttings had started to turn dark gray/black at about 7’ depth. Some bubbling was observed
in the water poured over the top of the backfilled hole. The rig was then moved at 9:30 to P4-5 and drilling began
at 9:45. Gas was encountered at 20’ depth, augers were extracted, and the hole was backfilled. At 11:30 the rig
was moved to P4-3 and drilling began. Gas was encountered at 15’ depth, took 30 min break to air out hole. At
12:45, augers were pulled and the hole was backfilled. At 1:15, after moving to P4-4 location, Joey was not
feeling well and was acting slightly lethargic. Excessive exposure to CO was suspected since Joey had been
measuring gas levels with his face near the top of the borehole. Sop and Anthony also did not feel right and
noted they were much more tired and had less energy than they normally should, even given the warm
temperatures and amount of work performed to that point. Because of this, we decided to stop work and left the
site at 1:30. All drillers later said they felt much better shortly after leaving the work area.

Total depth drilled: 45 ft
Total depth cored: O ft
Total CA brass liner samples collected: 11

By: C. Fritz Title: Field Engineer
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Date Tue, 4/17/2018

PROJECT: St. Anthony Mine

Weather |O Bright Sunny [0 Over- | Rain |0 Snow

JOB NO: 233001076 Sun cast
Temp. °F |00 <32 |[O32-50| 0 50-70 70-85|085- | >100
CLIENT: United Nuclear Corporation 100
Wind | O Still O Moder. High Report No.
CONTRACTOR: Cascade Drilling
Humidity | X Dry O Moder. | O Humid 1
PROJECT MANAGER: Melanie Davis
Onsite Personnel
Name Company Position Remarks
Cameron Fritz Stantec Field Engineer
Jesse Dillon Cedar Creek Ecologist
Sopotyn Lorn Cascade Driller
Anthony Martinez Cascade Helper
Joey Vigueria Cascade Helper
Equipment
Iltem Company Op Hrs
CME 85 drill rig w/hollow stem auger Cascade
Safety:

No incidents reported

Activities Summary:

At 7am, met drillers at location near site with cell phone service. We had a brief conference call with Cascade
and Stantec supervisors and decided to abandon drilling on pile 4, and return to pile 3 to complete one
unfinished hole. We then arrived to the site at 7:45, | met with other Stantec personnel who had recently arrived
on-site to discuss drilling an additional hole to obtain samples for their purposes. However, after retrieving the rig
from pile 4, no accessible drilling location was found in the immediate vicinity of where they had wanted to obtain
samples. By this time (9am) the wind had increased and was blowing dust off the nearby piles containing
material with elevated radiation levels. The on-site radiation safety officer (with subcontractor AVM)
recommended stopping work, as all other on-site personnel (there to collect radiological samples from test pits)
were planning on leaving due to the winds. Wind speeds above 35 mph were expected soon as well, meaning
drilling could not proceed. As a result, | informed the drillers we would not be drilling today and they left the site.

Because radiological sampling was not being conducted for the rest of the day, | was able to have Mark Spitz
(backhoe operator) use his equipment to create access for the drill rig onto the section of pile 3 where the last
remaining borehole was located. While Mark worked on the access, Jesse and | went to examine a potential
borrow area near the large pit to determine if additional drilling may be warranted to investigate the area. Jesse
then left at 10am, and | returned to where Stantec and AVM personnel were staged to wait for two individuals to
return from conducting separate sampling in the arroyo. At 10:45, all individuals besides myself left the site after
being frisked for radiological contaminants. | then left at 11:15 after doing inventory of samples in the staging
area in preparation for delivering samples to the testing lab in Albuquerque.

Total depth drilled: O ft
Total depth cored: O ft
Total CA brass liner samples collected: 0

By: C. Fritz Title: Field Engineer
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Date Wed, 4/18/2018

PROJECT: St. Anthony Mine

Weather [ Bright Sunny (O Over- |0 Rain | Snow

JOB NO: 233001076 Sun cast
Temp. °F |00 <32 |[O32-50 50-70|0 70-85| [ 85- |0 >100
CLIENT: United Nuclear Corporation 100
Wind Still O Moder. | O High Report No.
CONTRACTOR: Cascade Drilling
Humidity | X Dry O Moder. | J Humid 1
PROJECT MANAGER: Melanie Davis
Onsite Personnel
Name Company Position Remarks
Cameron Fritz Stantec Field Engineer
Sopotyn Lorn Cascade Driller
Anthony Martinez Cascade Helper
Joey Vigueria Cascade Helper
Equipment
Iltem Company Op Hrs
CME 85 drill rig w/hollow stem auger Cascade
Safety:

No incidents reported

Activities Summary:

Arrived on-site at 7am. We then went to survey the new access to pile 3, as well as access to newly proposed
locations in the west borrow area near the large pit. At 7:45, we had a safety meeting while the rig warmed up at
location P3-1. Drilling then began, with the additional use of a blower fan the drillers retrieved from Albuquerque
yesterday. This fan will be more effective at removing gases from the borehole, and depositing them away from
the working area such that the effects felt by the drillers yesterday will not be an issue again. At 8:30, after
drilling to 15’ depth, CO and LEL began to slowly increase at the top of the borehole. Work was then stopped so
we could monitor the gas levels, which continued to increase inside the hole. Although H2S was not detected,
CO and LEL increased to as high as 140 ppm and 5%, respectively. We decided not to continue drilling the hole,
as we expected levels to further increase if we kept drilling deeper. Upon removing the sampler from the hole,
black shale was evident in the tip of the sampler from ~16’ depth.

The rig was then moved to location BW-1 in the west borrow area and coring began at 9:15. At 10:30, elevated
H2S, CO, and LEL were detected in the borehole after drilling to 35’ depth. Because this location was in a clean,
undisturbed borrow area, it was believed that we had drilled through the potential borrow material (alluvium) and
into the native shale at a depth consistent with where the shale layer is visible in the walls of the open pit just to
the north, at which point gas levels began to increase. Tooling was then extracted and the rig moved to location
BW-4. Drilling was completed at 20’ depth without any gas issues, as we did not drill deep enough to encounter
materials other than the alluvium. We then completed drilling at locations BW-3 (hit bedrock at 15%) and BW-2
(drilled to 20’) without incident.

After completing the final borehole of the drilling program, the drillers went to prepare the rig and support
vehicles for demobilization back to the Cascade shop. While they did that, | did sample inventory and collected
buckets to bring to the geotechnical testing lab in Albuquerque. After the drillers had already left the site, | left at
5pm along with the remaining on-site Stantec and AVM personnel.
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Total depth drilled: 105 ft
Total depth cored: 35 ft
Total CA brass liner samples collected: 26

By: C. Fritz Title: Field Engineer
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Attachment E. Laboratory Results
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Table E-1. Laboratory Results — Initial Properties

Gravimetric Vl\(allouir;qtﬁtrréc Dry Bulk  Wet Bulk Calculated

Sample ID Moisture Content Density Density Porosity
Content (%, 9/9) (%, ft/ft3) (pcf) (pcf) (%)
L1-1 (10'A) 6.3 8.7 86.6 92.1 47.6
L1-2 (20'B) 10.2 17.8 109.4 120.5 33.9
L1-3 (5'A) 4.2 6.3 93.7 97.6 43.4
L1-4 (5'B) 75 10.6 88.2 94.8 46.7
L2-1 (5'B) 4.1 7.0 105.4 109.7 36.3
L2-1 (15'A) 5.0 8.7 108.6 114.0 344
L2-3 (5'A) 3.8 6.1 100.5 104.3 39.3
L2-5 (5'B) 11.8 19.8 104.8 117.2 36.6
L2-6 (10'B) 14.4 21.9 97.3 1114 41.3
T/O-1 (20'A) 114 195 106.6 118.8 35.6
T/O-1 (45'B) 7.2 10.9 94.5 101.3 42.9
T/O-2 (15'A) 11.3 18.5 101.6 113.1 38.6
T/O-3 (15'B) 9.9 18.4 116.6 128.1 29.5
T/O-3 (40'B) 6.8 10.9 100.5 107.3 39.3
T/O-4 (5'A) 8.9 16.4 115.8 126.1 30.0
T/O-5 (20'A) 6.3 9.4 94.2 100.1 43.1
T/0-6 (5'A) 6.9 12.0 108.9 116.5 34.1
TN-2 (20'A) 6.0 7.8 81.5 86.3 50.8
BS-1 (10'A) 8.4 12.3 91.2 98.9 44.9
BS-6 (20'A) 7.0 9.5 84.7 90.6 48.8
TS-1 (5'A) 7.8 14.4 114.4 123.4 30.8

TS-2 (15'A) 8.9 14.3 99.9 108.8 39.6
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TS-3 (10'A) 6.0 9.6 100.4 106.4 39.3
TS-4 (10'A) 7.0 13.8 123.4 132.0 25.4
P1-1 (15'B) 10.0 13.4 84.2 92.6 49.1
P1-1A (30'A) 3.9 4.8 76.6 79.7 53.7
P1-2 (50'A) 4.3 6.9 99.7 104.0 39.7

P2-1 (5'A) 13.2 24.6 115.8 131.2 30.0
P2-1 (25'B) 15.4 25.6 104.1 120.1 37.1

P3-1 (5'A) 7.3 13.6 116.4 124.8 29.7
P3-1 (15'A) 9.4 8.8 58.3 63.8 64.8
P3-2 (10'A) 6.6 11.1 105.5 112.4 36.2
P3-2 (20'A) 11.3 18.8 104.1 115.8 37.1
P3-3 (20'A) 8.1 13.7 105.5 114.1 36.2
P3-3 (40'A) 14.7 26.3 112.0 128.4 32.3
P3-4 (10'A) 9.3 14.4 96.2 105.2 418
P3-4 (30'A) 6.0 9.1 95.2 100.9 42.4
P3-4 (40'A) 7.1 13.3 117.0 125.3 29.3
P3-5 (10'A) 8.3 15.5 115.8 125.4 30.0

P3-6 (5'A) 4.8 7.8 101.8 106.7 38.4
P3-6 (20'A) 9.3 16.1 107.9 117.9 34.8
P3-6 (50'A) 6.0 10.7 110.8 117.4 33.1
P4-5 (20'A) 7.3 12.6 108.6 116.4 34.4
P4-6 (10'A) 10.0 15.9 99.0 108.9 40.2

P4-7 (5'A) 0.8 14.6 93.1 102.2 43.7
P4-7 (25'B) 6.2 11.0 110.1 117.0 335

P4-8 (15'B) 13.0 21.0 101.1 114.2 38.9
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P4-9 (5'A) 4.4 8.3 116.7 121.9 29.4
P4-9 (35'B) 13.5 22.4 103.7 117.7 37.3
BW-1 (30'A) 9.3 13.0 87.2 95.3 473
BW-2 (10'A) 5.9 8.9 94.7 100.3 428

BW-3 (5'A) 3.8 6.1 101.0 104.8 38.9
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Table E-2. Laboratory results — Particle Size Analyses

Sample ID % Gravel (:27S§rrr]1crjn (<O(?)7S':3i:1tqm, % Clay dio dso deo (of Cc
(>4.75mm) >0.075mm)  >0.002mm) (<0.002mm)  (mm) (mm) (mm)
L1-1 (10'A) 0.0 33.2 431 23.7 2.2E-05 0.046 0.061 2773 33 (Est)
L1-2 (20'B) 0.1 2.3 68.1 29.5 2.8E-05 0.0092  0.015 536 12 (Est)
L1-3 (5'A) 0.0 46.5 40.8 12.7 6.4E-45 0.066 0.088 1.4E+43 2.1E+42 (Est)
L1-5 (20'B) 0.0 49.7 37.7 12.6 0.0011 0.074 0.093 85 17 (Est)
L2-1 (5'A) 0.0 325 49.0 18.5 0.00040 0.045  0.060 150 9.4 (Est)
L2-2 (5'A) 0.0 46.3 375 16.2 0.00019 0.067  0.085 447 60 (Est)
L2-3 (5'A) 0.0 51.2 36.8 12.1 0.00094 0.076 0.089 95 26 (Est)
L2-4 (10'B) 0.0 28.8 50.0 21.2 3.9E-05 0.045 0.057 1462 65 (Est)
L2-5 (5'A) 0.0 2.8 48.6 48.6 44E-05 0.0022 0.0047 107 0.50  (Est)
L2-6 (5'A) 0.0 14.8 55.2 29.9 0.00031 0.013 0.030 97 0.43 (Est)
L2-7 (10'A) 0.0 40.1 48.2 11.7 1.9E-09 0.057 0.075 3.9E+07 4.4E+06 (Est)
T/O-1 (20'A) 0.2 3.2 66.0 30.6 0.00030 0.0088 0.016 53 0.75 (Est)
T/O-1 (45'B) 0.0 47.9 31.0 21.1 5.1E-05 0.070  0.099 1941 51 (Est)

T/O-2 (5'A) 0.0 23.0 71.5 55 0.0025 0.010 0.022 8.8 0.15
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T/O-3 (40'A) 0.0 51.5 34.4 14.1 0.00083 0.078  0.10 120 20 (Est)
T/0-3 (70'B) 0.5 8.7 73.8 17.1 0.00032 0.034  0.045 141 84  (Est)
T/O-4 (20'B) 0.0 24.8 57.7 17.5 0.00059  0.034  0.050 85 41  (Est)
T/O-5 (10'B) 0.0 10.1 75.3 14.6 0.0011  0.028  0.039 35 23 (Est)
T/O-6 (5'A) 0.0 24.3 59.7 16.0 0.00066  0.043  0.054 82 9.1  (Est)
TN-1 (5'A) 0.4 50.9 33.3 15.4 0.00074  0.077  0.097 131 17 (Est)
TN-2 (20'A) 0.0 51.9 34.4 13.8 0.00077 0.079  0.10 130 18 (Est)
BS-1 (10'A) 0.0 40.8 36.1 23.0 0.00029 0.052  0.076 262 44  (Est)
BS-2 (15'A) 0.0 43.0 51.6 5.3 0.0039  0.061  0.082 21 0.61
BS-6 (20'A) 0.0 26.3 55.8 17.9 0.00018 0.054  0.062 344 43 (Est)
TS-1 (20'A) 0.0 18.2 65.1 16.7 0.0010 0.035  0.048 48 20  (Est)
TS-2 (10'A) 0.0 53.9 35.3 10.8 0.0019  0.087  0.12 63 3.0
TS-3 (10'A) 0.0 16.1 68.6 15.2 0.00086 0.043  0.051 59 3.9  (Est)
TS-4 (5'A) 0.7 63.1 22.7 13.5 0.0011 0.1 0.13 118 20 (Est)
P1-1 (5'A) 18.8 49.8 20.8 10.6 0.0012 0.3 0.17 142 23 (Est)

P1-2 (30'B) 20.3 43.0 24.9 11.8 0.0010  0.11 0.16 160 21 (Est)
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P2-1 (25'A) 0.3 54.0 30.7 15.1 0.00071 0.087  0.12 169 11 (Est)
P2-2 (5'B) 5.1 53.2 27.1 14.6 0.00078 0.089  0.11 141 28 (Est)
P3-1 (5'A) 19.7 64.9 15.3 NA 0.23 0.33 NA NA  (Est)

P3-2 (15'B) 0.0 78.8 21.2 NA 0.20 0.25 NA NA  (Est)

P3-2 (35'B) 1.1 68.2 30.7 NA 0.15 0.19 NA NA  (Est)
P3-3 (5'A) 0.3 67.7 31.9 NA 0.15 0.19 NA NA  (Est)

P3-3 (40'B) 1.4 56.3 42.3 NA 0.085  0.099 NA NA  (Est)

P3-4 (20'A) 0.0 92.7 7.3 0.11 0.25 0.29 2.6 0.91

P3-4 (30'A) 0.0 923 7.7 0.10 0.19 0.22 2.2 0.89

P3-4 (40'A) 0.0 48.1 44.2 7.7 0.0029  0.072  0.087 30 7.7

P3-5 (10'A) 0.0 68.6 27.8 3.6 0.020  0.099  0.12 6.0 2.2

P3-6 (20'A) 0.0 85.2 14.8 NA 0.20 0.24 NA NA  (Est)

P3-6 (50'A) 7.2 76.4 16.4 NA 0.23 0.30 NA NA  (Est)

P4-5 (20'A) 24.9 61.0 14.1 NA 0.30 0.39 NA NA  (Est)

P4-6 (10'A) 0.0 48.0 41.0 11.0 0.0012  0.072  0.084 70 23 (Est)

P4-7 (5'A) 7.2 43.9 49.0 NA 0.077  0.095 NA NA  (Est)




St. Anthony Geotechnical Investigation 2018

P4-7 (25'B) 0.0 77.0 17.5 5.5 0.0052  0.28 0.34 65 9.6
P4-8 (15'B) 0.5 51.9 355 12.1 0.0011  0.085  0.13 118 51  (Est)
P4-9 (35'B) 15.7 26.6 46.4 11.4 6.7E-06 0.061  0.087 1.3E+04 1160  (Est)
BW-1 (20'A) 0.0 45.4 34.9 19.7 0.0012  0.047  0.083 69 12 (Es)
BW-2 (10'A) 0.0 44.1 38.1 17.8 0.00035 0.062  0.084 240 18 (Est)
BW-3 (5'A) 0.0 53.1 35.9 11.0 0.0011  0.080  0.099 90 23 (Est)

dso = Median particle diameter

(Est) = Reported values for dio, Cu, and C. are estimates, since extrapolation was required to obtain the dio diameter
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Table E-3. Laboratory Results — Atterberg Limits

Sample ID Liquid Limit Plastic Limit Plasticity Index Classification
L1-2 (20'A) 41 19 22 CL
L2-2 (5'B) ML
L2-6 (5'A) 34 17 17 CL
T/O-1 (25'A) 30 16 14 CL
T/O-2 (10'A) 48 23 25 CL
T/O-3 (60'A) ML
P1-1 (10'A) ML
P1-2 (15'A) ML
P2-2 (5'A) 39 15 24 CL
P3-1 (15'A) ML
P3-3 (40'A) ML
P3-4 (40'B) ML
P3-5 (10'B) ML
P3-6 (50'A) ML
P4-8 (15'A) ML

-- = Soil requires visual-manual classification due to non-plasticity
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Table E-4. Laboratory Results — Proctor Compaction

Measured Oversize Corrected

Optlmum Maximum Dry Optlmum Maximum Dry

Sample ID Moistz};}eg(/:;)ntent, Bulk Density (pcf) Moist(g/;eg%o)ntent Bulk Density (pcf)

L1 Auger Cuttings (1 & 2) 14.6 112.7
L2 Auger Cuttings (1 & 2) 14.1 1131 --- ---
T/O Auger Cuttings (1 & 2) (T/O-1 & T/O-3,4) 14.5 114.1 - -—-
Topsoil North Cuttings (1 & 2) 12.6 118.1
Borrow South Cuttings (1 & 2) 13.0 115.1 --- ---

Topsoil South Cuttings (1 & 2) (TS-2 & TS-3,4) 15.2 112.7 12.3 120.0
Borrow West Auger Cuttings (1 & 2) 12.7 116.8 --- -
P1-2 Auger Cuttings 12.8 113.8

P3 Auger Cuttings (1 & 2) 9.9 122.4 9.2 124.6

P4 Auger Cuttings (1 & 2) 111 121.1 9.0 127.7

--- = Qversize correction is unnecessary because coarse fraction is <5% of composite mass



Table E-5. Laboratory Results — Triaxial Shear
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Effective Effective  Pore- Total Total 0
: . . . %
Effective Minor Major Water Minor Major Strain . Friction
X . Stress Stress Pressure Stress Stress Cohesion,
Sample ID Consolidation at . Angle,
Stl’eSS (pSf) at at at at at Fallure* c (pSf) ¢l (o)
Failure Failure Failure Failure Failure (%)
(psf) (psf) (psf) (psf) (psf)
L2-1 (15((?2)%;’0&6‘98 1 861.0 367.1 12126 10,8032 11,170.3 12,0158  2.12
L2-1 (15'A) CU Stage 2 1,734.8 724.2 25971 11,3134 12,037.6 13,9105  2.96 0 35
(12.0 psi)
L2-1(15°A) CU Stage 3 3,460.9 1,376.8 51521  12,396.6 13,773.4 17,5488  7.73
(24.0 psi)
L2-5 (S(E)OCpL;)Stage 1 283.9 105.9 753.1 11,796.0 11,901.9 12,549.1  1.88
L2-5 (S(E)OCpLéi)Stage 2 577.7 290.7 1,347.1 11,8858 12,1765 132329  0.97 129.6 35.8
L2-5 (S(E)OCpLéi)Stage 3 1,151.2 4716 22221 12,3039 12,7755 145260  1.13
L2-6 (1(23')3; Cp;’i)Stage 1 501.3 305.2 501.2 11,9459 12,2511 12,4471  0.69
L2-6 (1‘27'3)1%5)&6‘98 2 1,016.3 456.6 1,483.0 12,3087 12,7654 13,791.8  3.02 0 32.3
L2-6 (1(012)OCpL;i)Stage 3 2,016.8 871.0 32241 129140 13,7849 16,138.1 11.74

*Noted percent strain used as failure criterion.
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Table E-6. Laboratory Results — Analytical Testing

Borehole Sample Ra-226 Uranium Thorium-230 Gross Alpha
ID Depth (ft) (pCi/g) (ug/kg) (pCi/g) (pCi/g)
P1-2 20 11.5+/-15 36,000 16.6 +/- 2.6 48.2 +/- 9.6

P1-2 20 (duplicate) 16.1 +/- 2.0 36,300 - -
P1-2 40 1.25 +/- 0.30 3,700 1.11 +/- 0.23 53+/-2.1
P1-2 60 1.31 +/- 0.28 530 0.99 +/- 0.22 3.7+-1.7
P2-1 10 3.85 +/- 0.58 1,000 4.11 +/- 0.69 10.5 +/-3.2
P2-1 20 1.25+/-0.31 2,000 1.15 +/-0.23 21+/-15
P2-1 20 (duplicate) - - 1.05 +/-0.21 49+/-2.1
pP2-2 10 0.91 +/-0.21 1,000 0.89 +/- 0.19 2.7+/-15
P4-3 5 2.15+/-0.41 1,600 1.60 +/- 0.29 6.8 +/- 1.6
P4-5 5 29.5 +/- 3.6 29,000 19.5+/- 3.1 65 +/- 11
P4-5 15 18.6 +/- 2.3 24,000 154 +/-2.4 67 +/- 11
P4-9 20 3.14 +/- 0.48 5,300 2.51 +/-0.42 7.0+/-15
P4-9 30 1.26 +/- 0.27 580 0.93 +/- 0.20 4.8 +/-2.1
BW-1 10 0.76 +/- 0.22 480 0.90 +/- 0.20 6.0 +/- 2.5
BW-4 5 1.15 +/- 0.27 550 1.20 +/- 0.24 50+/-2.3
BW-4 15 0.81 +/- 0.25 610 0.90 +/- 0.20 6.6 +/- 2.5
BW-3 10 0.83 +/- 0.20 510 0.85 +/- 0.19 3.3+/-1.9
BW-2 5 0.73 +/- 0.22 520 0.78 +/- 0.18 5.4 +/-2.2
BW-2 20 0.82 +/- 0.23 460 0.64 +/- 0.17 22+/-1.6
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June 20, 2018, Revised July 2, 2018

Cameron Fritz

Stantec Consulting Services Inc.

3325 South Timberline Road Suite 150
Fort Collins, CO 80525-2903

(970) 482-5922

Re: DBS&A Laboratory Report for the Stantec St. Anthony Geotech Investigation, PO#
233001076-DBS Project

Dear Mr. Fritz:

Enclosed is the report for the Stantec St. Anthony Geotech Investigation, PO# 233001076-DBS
project samples. Please review this report and provide any comments as samples will be held for a
maximum of 30 days. After 30 days samples will be returned or disposed of in an appropriate
manner.

All testing results were evaluated subjectively for consistency and reasonableness, and the results
appear to be reasonably representative of the material tested. However, DBS&A does not assume
any responsibility for interpretations or analyses based on the data enclosed, nor can we guarantee
that these data are fully representative of the undisturbed materials at the field site. We recommend
that careful evaluation of these laboratory results be made for your particular application.

The testing utilized to generate the enclosed report employs methods that are standard for the
industry. The results do not constitute a professional opinion by DBS&A, nor can the results affect
any professional or expert opinions rendered with respect thereto by DBS&A. You have
acknowledged that all the testing undertaken by us, and the report provided, constitutes mere test
results using standardized methods, and cannot be used to disqualify DBS&A from rendering any
professional or expert opinion, having waived any claim of conflict of interest by DBS&A.

We are pleased to provide this service to Stantec and look forward to future laboratory testing on
other projects. If you have any questions about the enclosed data, please do not hesitate to call.

Sincerely,

DANIEL B. STEPHENS & ASSOCIATES, INC.
SOIL TESTING & RESEARCH LABORATORY

T sloawe. %‘g
Joleen Hines
Laboratory Manager

Enclosure

Daniel B. Stephens & Associates, Inc.

Soil Testing & Research Laboratory
4400 Alameda Blvd. NE, Suite C 505-889-7752
Albuquerque, NM 87113 FAX 505-889-0258
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Summary of Tests Performed

Saturated
Initial Soil Hydraulic Moisture Particle Specific
Laboratory Properties’ Conductivity® Characteristics® Size* Gravity’ Atterberg Proctor
Sample Number G iVMiVD| CH: FH i FW [HCiPP: FPiDPPiRHi EP iWHCKusa| DSiWsi H| F [ c | CU° | Limits | Compaction
SA-GM 1B X
SA-GM 1T X
SA-GM 2B X
SA-GM 2T X
SA-GM 3B X
SA-GM 3T X
SA-GM 4B X
SA-GM 5B X
SA-GM 5T X
SA-GM 6B X
SA-GM 6T X
SA-GM 7B X
SA-GM 8B X
SA-GM 8T X
L1 Auger Cuttings (1 & 2) X

' G = Gravimetric Moisture Content, VM = Volume Measurement Method, VD = Volume Displacement Method

2 CH = Constant Head Rigid Wall, FH = Falling Head Rigid Wall, FW = Falling Head Rising Tail Flexible Wall

HC = Hanging Column, PP = Pressure Plate, FP = Filter Paper, DPP = Dew Point Potentiometer, RH = Relative Humidity Box,
EP = Effective Porosity, WHC = Water Holding Capacity, Kunsat = Calculated Unsaturated Hydraulic Conductivity

* DS = Dry Sieve, WS = Wet Sieve, H = Hydrometer

5 F = Fine (<4.75mm), C = Coarse (>4.75mm)

CU = Consolidated Undrained Triaxial
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Summary of Tests Performed (Continued)

Saturated
Initial Soil Hydraulic Moisture Particle Specific
Laboratory Properties’ Conductivity® Characteristics® Size* Gravity’ Atterberg Proctor
Sample Number G:iVMi:VD|CH: FH {FW |HC:PP:FP:DPP:RH:EP i{WHC:K,s| DSiWS: H F C cu® Limits Compaction
L2 Auger Cuttings (1 & 2) X
T/O Auger Cuttings (1 & 2) (T/O- X
1&T/0-34)
Topsoil North Cuttings (1 & 2) X
Borrow South Cuttings (1 & 2) X
Topsoil South Cuttings (1 & 2) X
(TS-2 & TS-34)
Borrow West Auger Cuttings (1 & X
2)
P1-2 Auger Cuttings X
P3 Auger Cuttings (1 & 2) X
P4 Auger Cuttings (1 & 2) X
L1-1 (10'A) X i X X i X
L1-2 (20'A) X
L1-2 (20'B) X i X X i X
L1-3 (5'A) X i X X i X
L1-3 (5'B)
L1-4 (5'B) X i X

' G = Gravimetric Moisture Content, VM = Volume Measurement Method, VD = Volume Displacement Method

2 CH = Constant Head Rigid Wall, FH = Falling Head Rigid Wall, FW = Falling Head Rising Tail Flexible Wall

HC = Hanging Column, PP = Pressure Plate, FP = Filter Paper, DPP = Dew Point Potentiometer, RH = Relative Humidity Box,
EP = Effective Porosity, WHC = Water Holding Capacity, Kunsat = Calculated Unsaturated Hydraulic Conductivity

* DS = Dry Sieve, WS = Wet Sieve, H = Hydrometer

5 F = Fine (<4.75mm), C = Coarse (>4.75mm)

CU = Consolidated Undrained Triaxial
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Summary of Tests Performed (Continued)

Saturated
Initial Soil Hydraulic Moisture Particle Specific

Laboratory Properties’ Conductivity® Characteristics® Size* Gravity’ Atterberg Proctor
Sample Number G iVMiVD| CH: FH i FW [HCiPP: FPiDPPiRHi EP iWHCKusa| DSiWsi H| F [ c | CU° | Limits | Compaction
L1-5 (8' Bag)

L1-5 (20'B) X i X

L2-1 (5'A) X i X

L2-1 (5'B) X i X

L2-1 (15'A) X i X X i X X

L2-2 (5'A) X i X

L2-2 (5'B) X

L2-3 (5'A) X i X X i X

L2-3 (5'B)

L2-4 (10'B) X i X

L2-5 (5'A) X i X

L2-5 (5'B) X i X X

L2-6 (5'A) X i X X

L2-6 (10'B) X i X X

L2-7 (10'A) X i X

' G = Gravimetric Moisture Content, VM = Volume Measurement Method, VD = Volume Displacement Method

CH = Constant Head Rigid Wall, FH = Falling Head Rigid Wall, FW = Falling Head Rising Tail Flexible Wall

HC = Hanging Column, PP = Pressure Plate, FP = Filter Paper, DPP = Dew Point Potentiometer, RH = Relative Humidity Box,
EP = Effective Porosity, WHC = Water Holding Capacity, Kunsat = Calculated Unsaturated Hydraulic Conductivity

* DS = Dry Sieve, WS = Wet Sieve, H = Hydrometer

5 F = Fine (<4.75mm), C = Coarse (>4.75mm)

CU = Consolidated Undrained Triaxial
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Summary of Tests Performed (Continued)

Saturated
Initial Soil Hydraulic Moisture Particle Specific

Laboratory Properties’ Conductivity® Characteristics® Size* Gravity’ Atterberg Proctor
Sample Number G iVMiVD| CH: FH i FW [HCiPP: FPiDPPiRHi EP iWHCKusa| DSiWsi H| F [ c | CU° | Limits | Compaction
T/O-1 (20'A) X i X X i X

T/O-1 (25'A) X

T/O-1 (45'B) X i X X i X

T/O-2 (5'A) X i X

T/O-2 (10'A) X

T/O-2 (15'A) X i X

T/O-3 (15'B) X i X

T/O-3 (40'A) X i X

T/O-3 (40'B) X i X

T/O-3 (60'A) X

T/O-3 (70'B) X i X

T/O-4 (5'A) X i X

T/O-4 (20'B) X i X

T/O-5 (10'B) X i X

T/O-5 (20'A) X i X

' G = Gravimetric Moisture Content, VM = Volume Measurement Method, VD = Volume Displacement Method

CH = Constant Head Rigid Wall, FH = Falling Head Rigid Wall, FW = Falling Head Rising Tail Flexible Wall

HC = Hanging Column, PP = Pressure Plate, FP = Filter Paper, DPP = Dew Point Potentiometer, RH = Relative Humidity Box,
EP = Effective Porosity, WHC = Water Holding Capacity, Kunsat = Calculated Unsaturated Hydraulic Conductivity

* DS = Dry Sieve, WS = Wet Sieve, H = Hydrometer

5 F = Fine (<4.75mm), C = Coarse (>4.75mm)

CU = Consolidated Undrained Triaxial
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Summary of Tests Performed (Continued)

Saturated
Initial Soil Hydraulic Moisture Particle Specific
Laboratory Properties’ Conductivity® Characteristics® Size* Gravity’ Atterberg Proctor
Sample Number G iVMiVD| CH: FH i FW [HCiPP: FPiDPPiRHi EP iWHCKusa| DSiWsi H| F [ c | CU° | Limits | Compaction
T/O-6 (5'A) X i X X i X
TN-1 (5'A) X i X
TN-2 (20'A) X i X X i X
TN-2 (20'B)
BS-1 (10'A) X i X X i X
BS-1 (10'B)
BS-2 (15'A) X i X
BS-6 (20'A) X i X X i X
BS-6 (20'B)
TS-1(5'A) X i X
TS-1 (20'A) X i X
TS-2 (10'A) X i X
TS-2 (15'A) X i X
TS-3 (10'A) X i X X i X
TS-3 (10'B)

' G = Gravimetric Moisture Content, VM = Volume Measurement Method, VD = Volume Displacement Method

2 CH = Constant Head Rigid Wall, FH = Falling Head Rigid Wall, FW = Falling Head Rising Tail Flexible Wall

HC = Hanging Column, PP = Pressure Plate, FP = Filter Paper, DPP = Dew Point Potentiometer, RH = Relative Humidity Box,
EP = Effective Porosity, WHC = Water Holding Capacity, Kunsat = Calculated Unsaturated Hydraulic Conductivity

* DS = Dry Sieve, WS = Wet Sieve, H = Hydrometer

5 F = Fine (<4.75mm), C = Coarse (>4.75mm)

CU = Consolidated Undrained Triaxial
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Summary of Tests Performed (Continued)

Saturated
Initial Soil Hydraulic Moisture Particle Specific

Laboratory Properties’ Conductivity® Characteristics® Size* Gravity’ Atterberg Proctor
Sample Number G iVMiVD| CH: FH i FW [HCiPP: FPiDPPiRHi EP iWHCKusa| DSiWsi H| F [ c | CU° | Limits | Compaction
TS-4 (5'A) X i X

TS-4 (10'A) X i X

P1-1 (5'A) X i X

P1-1 (10'A) X

P1-1 (15'B) X i X

P1-1A (30'A) X i X

P1-2 (15'A) X

P1-2 (30'B) X i X

P1-2 (50'A) X i X

P2-1 (5'A) X i X

P2-1 (25'A) X i X

P2-1 (25'B) X i X

P2-2 (5'A) X

P2-2 (5'B) X i X

P3-1 (5'A) X i X X

' G = Gravimetric Moisture Content, VM = Volume Measurement Method, VD = Volume Displacement Method

CH = Constant Head Rigid Wall, FH = Falling Head Rigid Wall, FW = Falling Head Rising Tail Flexible Wall

HC = Hanging Column, PP = Pressure Plate, FP = Filter Paper, DPP = Dew Point Potentiometer, RH = Relative Humidity Box,
EP = Effective Porosity, WHC = Water Holding Capacity, Kunsat = Calculated Unsaturated Hydraulic Conductivity

DS = Dry Sieve, WS = Wet Sieve, H = Hydrometer

F = Fine (<4.75mm), C = Coarse (>4.75mm)

CU = Consolidated Undrained Triaxial
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Summary of Tests Performed (Continued)

Saturated
Initial Soil Hydraulic Moisture Particle Specific

Laboratory Properties’ Conductivity® Characteristics® Size* Gravity’ Atterberg Proctor
Sample Number G iVMiVD| CH: FH i FW [HCiPP: FPiDPPiRHi EP iWHCKusa| DSiWsi H| F [ c | CU° | Limits | Compaction

P3-1 (5'B)

P3-1 (15'A) X i X X

P3-2 (10'A) X i X

P3-2 (15'B) X

P3-2 (20'A) X i X

P3-2 (35'B) X

P3-3 (5'A) X

P3-3 (20'A) X i X

P3-3 (40'A) X i X X

P3-3 (40'B) X

P3-4 (10'A) X i X

P3-4 (20'A) X

P3-4 (30'A) X i X X

P3-4 (40'A) X i X X i X

P3-4 (40'B) X

' G = Gravimetric Moisture Content, VM = Volume Measurement Method, VD = Volume Displacement Method

2 CH = Constant Head Rigid Wall, FH = Falling Head Rigid Wall, FW = Falling Head Rising Tail Flexible Wall

HC = Hanging Column, PP = Pressure Plate, FP = Filter Paper, DPP = Dew Point Potentiometer, RH = Relative Humidity Box,
EP = Effective Porosity, WHC = Water Holding Capacity, Kunsat = Calculated Unsaturated Hydraulic Conductivity

* DS = Dry Sieve, WS = Wet Sieve, H = Hydrometer

5 F = Fine (<4.75mm), C = Coarse (>4.75mm)

CU = Consolidated Undrained Triaxial
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Summary of Tests Performed (Continued)

Saturated
Initial Soil Hydraulic Moisture Particle Specific

Laboratory Properties’ Conductivity® Characteristics® Size* Gravity’ Atterberg Proctor
Sample Number G iVMiVD| CH: FH i FW [HCiPP: FPiDPPiRHi EP iWHCKusa| DSiWsi H| F [ c | CU° | Limits | Compaction

P3-5 (10'A) X i X X i X

P3-5 (10'B) X

P3-6 (5'A) X i X

P3-6 (20'A) X i X X

P3-6 (50'A) X i X X

P4-3 (10'B) X

P4-5 (20'A) X i X X

P4-6 (10'A) X i X X i X

P4-6 (10'B)

P4-7 (5'A) X i X X

P4-7 (5'B)

P4-7 (25'B) X i X X i X

P4-8 (15'A) X

P4-8 (15'B) X i X X i X

P4-9 (5'A) X i X

' G = Gravimetric Moisture Content, VM = Volume Measurement Method, VD = Volume Displacement Method

2 CH = Constant Head Rigid Wall, FH = Falling Head Rigid Wall, FW = Falling Head Rising Tail Flexible Wall

HC = Hanging Column, PP = Pressure Plate, FP = Filter Paper, DPP = Dew Point Potentiometer, RH = Relative Humidity Box,
EP = Effective Porosity, WHC = Water Holding Capacity, Kunsat = Calculated Unsaturated Hydraulic Conductivity

* DS = Dry Sieve, WS = Wet Sieve, H = Hydrometer

5 F = Fine (<4.75mm), C = Coarse (>4.75mm)

CU = Consolidated Undrained Triaxial
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Summary of Tests Performed (Continued)

Saturated
Initial Soil Hydraulic Moisture Particle Specific

Laboratory Properties’ Conductivity® Characteristics® Size* Gravity’ Atterberg Proctor
Sample Number G:iVMi:VD|CH: FH {FW |HC:PP:FP:DPP:RH:EP i{WHC:K,s| DSiWS: H F C cu® Limits Compaction
P4-9 (35'B) X i X X i X

BW-1 (20'A) X i X

BW-1 (30'A) X i X

BW-2 (10'A) X i X X i X

BW-2 (10'B)

BW-3 (5'A) X i X X i X

BW-4 (20'A)

BW-4 (20'B)

' G = Gravimetric Moisture Content, VM = Volume Measurement Method, VD = Volume Displacement Method

2 CH = Constant Head Rigid Wall, FH = Falling Head Rigid Wall, FW = Falling Head Rising Tail Flexible Wall

® HC = Hanging Column, PP = Pressure Plate, FP = Filter Paper, DPP = Dew Point Potentiometer, RH = Relative Humidity Box,
EP = Effective Porosity, WHC = Water Holding Capacity, Kunsat = Calculated Unsaturated Hydraulic Conductivity

‘DS = Dry Sieve, WS = Wet Sieve, H = Hydrometer

® F =Fine (<4.75mm), C = Coarse (>4.75mm)

CU = Consolidated Undrained Triaxial
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Notes

Report Revision July 2, 2018:

This revised report includes all results previously submitted in the report dated June 20, 2018, as
well as initial properties test data for sample L2-1 (5°A) and particle size analysis test data for
sample L2-1 (15’'A). Other than the addition of these test results, no changes were made to the
previously submitted data.

Sample Receipt:

Three hundred ninety five samples were hand delivered between April 4, 2018 and May 4, 2018.
Ten samples were received, each as loose material in two full 5-gallon buckets sealed with a lid.
Fourteen samples were received each as loose material, double-bagged in 1/4 full 1-gallon Ziploc
bag. The remaining three hundred seventy one samples were received each in a 2” x 6” brass
sleeve sealed with end caps.

Sample Preparation and Testing Notes:

One hundred fifteen samples were tested. Forty nine samples were subjected to initial properties
testing. Sixty seven samples were subjected to particle size analysis, forty two of which included
hydrometer analysis. Fifteen samples were subjected to Atterberg limits testing. Ten of the
samples were subjected to standard proctor compaction testing. And, three samples were
selected for 3-stage consolidated undrained triaxial shear testing.

Porosity calculations, and the particle diameter calculations in the hydrometer portion of the
particle size analysis testing, are based on the use of an assumed specific gravity value of 2.65.

Consolidated Undrained Triaxial Shear Testing:

Each of the staged consolidated undrained (CU) triaxial shear tests were performed using a single
sample. The test samples were extruded from the sampling sleeves and the ends were trimmed
using a blade. Each three-stage CU triaxial shear test was performed using test parameters and
effective confining stresses specified by the client.

The first stage was performed by consolidating the sample at the lowest specified effective stress
and then shearing to 3% strain, unless there was a clear peak or leveling off of the deviator stress
prior to the 3% strain, in which case the Stage 1 test was halted. Upon completion, the specimen
was unloaded and returned to the starting pre-compression load. The effective stress was
increased to the next highest confining stress for the second stage, and was once again
consolidated and sheared to 3% strain unless there was a clear peak or leveling off of the deviator
stress prior to the 3% strain, in which case the Stage 2 test was halted. Upon completion, the
specimen was unloaded and returned to the starting pre-compression load. The effective stress
was then increased to the highest requested confining stress for the third and final stage, and the
sample was consolidated and sheared to 15% strain. In all cases ‘failure’ was interpreted as the
peak deviator stress achieved for each stage.

The cohesion and friction angle provided represent one possible interpretation of a Mohr-Coulomb
failure envelope. Qualified persons familiar with the material and the site should evaluate the test
results independently prior to use in the intended application.
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Summary of Initial Moisture Content, Dry Bulk Density
Wet Bulk Density and Calculated Porosity

Moisture Content

As Received Remolded Dry Bulk Wet Bulk Calculated

Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Sample Number (%, g/g) (%, cm°/cm®) (%, g/g) (%, cm®/cm®) (g/cm®) (g/cm’) (%)
L1-1 (10'A) 6.3 8.7 --- --- 1.39 1.47 47.6
L1-2 (20'B) 10.2 17.8 --- --- 1.75 1.93 33.9
L1-3 (5'A) 4.2 6.3 --- --- 1.50 1.56 43.4
L1-4 (5'B) 7.5 10.6 --- --- 1.41 1.52 46.7
L2-1 (5'B) 4.1 7.0 --- --- 1.69 1.76 36.3
L2-3 (5'A) 3.8 6.1 --- --- 1.61 1.67 39.3
T/O-1 (20'A) 11.4 19.5 --- --- 1.71 1.90 35.6
T/O-1 (45'B) 7.2 10.9 --- --- 1.51 1.62 42.9
T/O-2 (15'A) 11.3 18.5 --- --- 1.63 1.81 38.6
T/O-3 (15'B) 9.9 18.4 --- --- 1.87 2.05 295
T/O-3 (40'B) 6.8 10.9 --- --- 1.61 1.72 39.3
T/O-4 (5'A) 8.9 16.4 --- --- 1.86 2.02 30.0

NA = Not analyzed
--- = This sample was not remolded



Summary of Initial Moisture Content, Dry Bulk Density
Wet Bulk Density and Calculated Porosity (Continued)

Daniel B. Stephens & Associates, Inc.

Moisture Content

As Received Remolded Dry Bulk Wet Bulk Calculated

Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Sample Number (%, g/g) (%, cm°/cm®) (%, g/g) (%, cm®/cm®) (g/cm®) (g/cm’) (%)
T/O-5 (20'A) 6.3 9.4 --- --- 1.51 1.60 43.1
T/O-6 (5'A) 6.9 12.0 --- --- 1.75 1.87 34.1
TN-2 (20'A) 6.0 7.8 --- - 1.30 1.38 50.8
BS-1 (10'A) 8.4 12.3 --- --- 1.46 1.58 44.9
BS-6 (20'A) 7.0 9.5 --- --- 1.36 1.45 48.8
TS-1 (5'A) 7.8 14.4 --- --- 1.83 1.98 30.8
TS-2 (15'A) 8.9 14.3 --- --- 1.60 1.74 39.6
TS-3 (10'A) 6.0 9.6 --- --- 1.61 1.70 39.3
TS-4 (10'A) 7.0 13.8 --- --- 1.98 2.11 254
P1-1 (15'B) 10.0 13.4 --- --- 1.35 1.48 49.1
P1-1A (30'A) 3.9 4.8 --- --- 1.23 1.28 53.7
P1-2 (50'A) 4.3 6.9 --- --- 1.60 1.67 39.7

NA = Not analyzed
--- = This sample was not remolded
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Summary of Initial Moisture Content, Dry Bulk Density
Wet Bulk Density and Calculated Porosity (Continued)

Moisture Content

As Received Remolded Dry Bulk Wet Bulk Calculated

Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Sample Number (%, g/g) (%, cm°/cm®) (%, g/g) (%, cm®/cm®) (g/cm®) (g/cm’) (%)
P2-1 (5'A) 13.2 24.6 --- --- 1.86 2.10 30.0
P2-1 (25'B) 15.4 25.6 --- --- 1.67 1.92 37.1
P3-1 (5'A) 7.3 13.6 --- --- 1.86 2.00 29.7
P3-1 (15'A) 9.4 8.8 --- --- 0.93 1.02 64.8
P3-2 (10'A) 6.6 11.1 --- --- 1.69 1.80 36.2
P3-2 (20'A) 11.3 18.8 --- --- 1.67 1.86 371
P3-3 (20'A) 8.1 13.7 --- --- 1.69 1.83 36.2
P3-3 (40'A) 14.7 26.3 --- --- 1.79 2.06 32.3
P3-4 (10'A) 9.3 14.4 --- --- 1.54 1.69 41.8
P3-4 (30'A) 6.0 9.1 --- --- 1.53 1.62 424
P3-4 (40'A) 7.1 13.3 --- --- 1.87 2.01 29.3
P3-5 (10'A) 8.3 15.5 --- --- 1.85 2.01 30.0

NA = Not analyzed
--- = This sample was not remolded
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Summary of Initial Moisture Content, Dry Bulk Density
Wet Bulk Density and Calculated Porosity (Continued)

Moisture Content

As Received Remolded Dry Bulk Wet Bulk Calculated

Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Sample Number (%, g/g) (%, cm°/cm®) (%, g/g) (%, cm®/cm®) (g/cm®) (g/cm’) (%)
P3-6 (5'A) 4.8 7.8 --- --- 1.63 1.71 38.4
P3-6 (20'A) 9.3 16.1 --- --- 1.73 1.89 34.8
P3-6 (50'A) 6.0 10.7 --- --- 1.77 1.88 33.1
P4-5 (20'A) 7.3 12.6 --- --- 1.74 1.87 34.4
P4-6 (10'A) 10.0 15.9 --- --- 1.59 1.74 40.2
P4-7 (5'A) 9.8 14.6 --- --- 1.49 1.64 43.7
P4-7 (25'B) 6.2 11.0 --- --- 1.76 1.87 33.5
P4-8 (15'B) 13.0 21.0 --- --- 1.62 1.83 38.9
P4-9 (5'A) 4.4 8.3 --- --- 1.87 1.95 294
P4-9 (35'B) 13.5 224 --- --- 1.66 1.89 37.3
BW-1 (30'A) 9.3 13.0 --- --- 1.40 1.53 47.3
BW-2 (10'A) 5.9 8.9 --- --- 1.52 1.61 42.8

NA = Not analyzed
--- = This sample was not remolded



Daniel B. Stephens & Associates, Inc.

Summary of Initial Moisture Content, Dry Bulk Density
Wet Bulk Density and Calculated Porosity (Continued)

Moisture Content

As Received Remolded Dry Bulk Wet Bulk Calculated

Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Sample Number (%.9/9) (%, cm’fem®) (%, 9/9) (%, cm’cm’) (g/cm”®) (g/cm®) (%)
BW-3 (5'A) 3.8 6.1 - - 1.62 1.68 38.9

NA = Not analyzed
--- = This sample was not remolded



Daniel B. Stephens & Associates, Inc.

Summary of Particle Size Characteristics

d4o dso deo ASTM USDA
Sample Number (mm) (mm) (mm) C, C. Method Classification Classification

SA-GM 1B NA NA NA NA NA WS NA NA (Est)
SA-GM 1T NA NA NA NA NA WS NA NA (Est)
SA-GM 2B NA NA 0.071 NA NA WS NA NA (Est)
SA-GM 2T NA NA NA NA NA WS NA NA (Est)
SA-GM 3B NA 0.18 0.25 NA NA WS NA NA (Est)
SA-GM 3T NA 0.18 0.37 NA NA S NA NA T (Est)
SA-GM 4B NA 0.1 0.13 NA NA WS NA NA (Est)
SA-GM 5B NA 0.21 0.28 NA NA WS NA NA T (Est)
SA-GM 5T 0.16 0.38 0.43 2.7 1.3 WS NA Sand
SA-GM 6B NA NA NA NA NA WS NA NA (Est)
SA-GM 6T NA NA NA NA NA WS NA NA (Est)

dso = Median particle diameter c, - gﬂ DS = Dry sieve T Greater than 10% of sample is coarse material

Est = Reported values for d,, C,, C,, and soil " H = Hydrometer

Was requed (0 obtain the dy ciametor (0 WS = Wet sieve

Ce = (dio)(deo)



Daniel B.

Stephens & Associates, Inc.

Summary of Particle Size Characteristics (Continued)

dqo dso deo ASTM USDA
Sample Number (mm) (mm) (mm) C, C. Method Classification Classification

SA-GM 7B NA 0.11 0.13 NA NA WS NA NA (Est)

SA-GM 8B NA 0.12 0.16 NA NA WS NA NA (Est)

SA-GM 8T NA 0.37 0.52 NA NA WS NA NA T (Est)

L1-1 (10'A) 2.2E-05 0.046 0.061 2773 33 WS/H  Classification by ASTM 2487 Loam (Est)
requires Atterberg test

L1-2 (20'B) 2.8E-05 0.0092 0.015 536 12 WS/H  Classification by ASTM 2487  Silty Clay Loam  (Est)
requires Atterberg test

L1-3 (5'A) 6.4E-45 0.066 0.088 1.4E+43  2.1E+42 WS/H  Classification by ASTM 2487 Sandy Loam (Est)
requires Atterberg test

L1-5 (20'B) 0.0011 0.074 0.093 85 17 WS/H  Classification by ASTM 2487 Sandy Loam (Est)
requires Atterberg test

L2-1 (5'A) 0.00040 0.045 0.060 150 9.4 WS/H  Classification by ASTM 2487 Loam (Est)
requires Atterberg test

L2-1 (15'A) 0.00024 0.056 0.065 271 11 WS/H  Classification by ASTM 2487 Sandy Loam (Est)
requires Atterberg test

L2-2 (5'A) 0.00019 0.067 0.085 447 60 WS/H  Classification by ASTM 2487 Sandy Loam (Est)
requires Atterberg test

L2-3 (5'A) 0.00094 0.076 0.089 95 26 WS/H  Classification by ASTM 2487 Sandy Loam (Est)
requires Atterberg test

dso = Median particle diameter c dso DS = Dry sieve T Greater than 10% of sample is coarse material
= g
Est = Reported values for d,, C,, C,, and soil " H = Hydrometer

classification are estimates, since extrapolation

was required to obtain the d,, diameter

(d30)? WS = Wet sieve

Ce = (dio)(deo)
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Daniel B. Stephens & Associates, Inc.

Summary of Particle Size Characteristics (Continued)

dso dso dso ASTM USDA
Sample Number (mm) (mm) (mm) C, C. Method Classification Classification

L2-4 (10'B) 3.9E-05 0.045 0.057 1462 65 WS/H  Classification by ASTM 2487 Loam

requires Atterberg test
L2-5 (5'A) 4 4E-05 0.0022 0.0047 107 0.50 WS/H  Classification by ASTM 2487 Silty Clay
requires Atterberg test
L2-6 (5'A) 0.00031 0.013 0.030 97 0.43 WS/H Lean clay (CL) Clay Loam

L2-7 (10'A) 1.9E-09 0.057 0.075 3.9E+07 4.4E+06 WS/H  Classification by ASTM 2487 Sandy Loam
requires Atterberg test

T/O-1 (20'A) 0.00030 0.0088 0.016 53 0.75 WS/H  Classification by ASTM 2487  Silty Clay Loam
requires Atterberg test

T/0-1 (45'B) 5.1E-05 0.070 0.099 1941 51 WS/H  Classification by ASTM 2487 Sandy Clay Loam
requires Atterberg test

T/O-2 (5'A) 0.0025 0.010 0.022 8.8 0.15 WS/H  Classification by ASTM 2487 Silt Loam
requires Atterberg test

T/O-3 (40'A) 0.00083 0.078 0.10 120 20 WS/H  Classification by ASTM 2487 Sandy Loam
requires Atterberg test

T/0-3 (70'B) 0.00032 0.034 0.045 141 8.4 WS/H  Classification by ASTM 2487 Loam
requires Atterberg test

T/O-4 (20'B) 0.00059 0.034 0.050 85 4.1 WS/H  Classification by ASTM 2487 Loam
requires Atterberg test

T/O-5 (10'B) 0.0011 0.028 0.039 35 2.3 WS/H  Classification by ASTM 2487 Silt Loam
requires Atterberg test

dso = Median particle diameter c deo DS = Dry sieve T Greater than 10% of sample is coarse material
Est = Reported values for d,, C,, C,, and soil ) o H = Hydrometer
classification are estimates, since extrapolation ) )
was required to obtain the d,, diameter c (d3o) WS = Wet sieve

(d1o

)(deo)

(Est)
(Est)
(Est)
(Est)
(Est)

(Est)

(Est)
(Est)
(Est)

(Est)
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Daniel B. Stephens & Associates, Inc.

Summary of Particle Size Characteristics (Continued)

dqg dsg deo ASTM USDA
Sample Number (mm) (mm) (mm) C, C. Method Classification Classification
T/O-6 (5'A) 0.00066 0.043 0.054 82 9.1 WS/H Classification by ASTM 2487 Loam (Est)
requires Atterberg test
TN-1 (5'A) 0.00074 0.077 0.097 131 17 WS/H Classification by ASTM 2487 Sandy Loam  (Est)
requires Atterberg test
TN-2 (20'A) 0.00077 0.079 0.10 130 18 WS/H  Classification by ASTM 2487 Sandy Loam (Est)
requires Atterberg test
BS-1 (10'A) 0.00029 0.052 0.076 262 4.4 WS/H Classification by ASTM 2487 Sandy Clay Loam (Est)
requires Atterberg test
BS-2 (15'A) 0.0039 0.061 0.082 21 0.61 WS/H Classification by ASTM 2487 Sandy Loam
requires Atterberg test
BS-6 (20'A) 0.00018 0.054 0.062 344 43 WS/H Classification by ASTM 2487 Sandy Loam  (Est)
requires Atterberg test
TS-1 (20'A) 0.0010 0.035 0.048 48 20 WS/H Classification by ASTM 2487 Loam (Est)
requires Atterberg test
TS-2 (10'A) 0.0019 0.087 0.12 63 3.0 WS/H Classification by ASTM 2487 Sandy Loam
requires Atterberg test
TS-3 (10'A) 0.00086 0.043 0.051 59 3.9 WS/H Classification by ASTM 2487 Loam (Est)
requires Atterberg test
TS-4 (5'A) 0.0011 0.11 0.13 118 20 WS/H Classification by ASTM 2487 Sandy Loam  (Est)
requires Atterberg test
P1-1 (5'A) 0.0012 0.13 0.17 142 23 WS/H  Classification by ASTM 2487 sandy Loam T (Est)

requires Atterberg test

dso = Median particle diameter c deo DS = Dry sieve T Greater than 10% of sample is coarse material
v T dy
Est = Reported values for d,, C,, C,, and soil H = Hydrometer
classification are estimates, since extrapolation ) )
was required to obtain the d,, diameter (dao) WS = Wet sieve

Ce = (dio)(deo)
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Daniel B. Stephens & Associates, Inc.

Summary of Particle Size Characteristics (Continued)

Sample Number (mm) (mm) (mm) C, C. Method Classification Classification

P1-2 (30'B) 0.0010 0.11 0.16 160 21 WS/H  Classification by ASTM 2487  sandy Loam T (Est)
requires Atterberg test

P2-1 (25'A) 0.00071 0.087 0.12 169 11 WS/H Classification by ASTM 2487 Sandy Loam  (Est)
requires Atterberg test

P2-2 (5'B) 0.00078 0.089 0.1 141 28 WS/H  Classification by ASTM 2487 Sandy Loam (Est)
requires Atterberg test

P3-1 (5'A) NA 0.23 0.33 NA NA WS NA NA T (Est)

P3-2 (15'B) NA 0.20 0.25 NA NA WS NA NA (Est)

P3-2 (35'B) NA 0.15 0.19 NA NA WS NA NA (Est)

P3-3 (5'A) NA 0.15 0.19 NA NA WS NA NA (Est)

P3-3 (40'B) NA 0.085 0.099 NA NA WS NA NA (Est)

P3-4 (20'A) 0.11 0.25 0.29 2.6 0.91 WS NA Sand

P3-4 (30'A) 0.10 0.19 0.22 2.2 0.89 WS NA Sand

P3-4 (40'A) 0.0029 0.072 0.087 30 7.7 WS/H Classification by ASTM 2487 Sandy Loam

requires Atterberg test

dso = Median particle diameter c dgo DS = Dry sieve T Greater than 10% of sample is coarse material
v T dy
Est = Reported values for d,, C,, C,, and soil H = Hydrometer
classification are estimates, since extrapolation ) )
was required to obtain the d,, diameter (dao) WS = Wet sieve

Ce = (dio)(deo)
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Daniel B.

Stephens & Associates, Inc.

Summary of Particle Size Characteristics (Continued)

Sample Number (mm) (mm) (mm) C, C. Method Classification Classification

P3-5 (10'A) 0.020 0.099 0.12 6.0 22 WS/H Classification by ASTM 2487 Loamy Sand
requires Atterberg test

P3-6 (20'A) NA 0.20 0.24 NA NA WS NA NA

P3-6 (50'A) NA 0.23 0.30 NA NA WS NA NA

P4-5 (20'A) NA 0.30 0.39 NA NA WS NA NA T

P4-6 (10'A) 0.0012 0.072 0.084 70 23 WS/H Classification by ASTM 2487 Sandy Loam
requires Atterberg test

P4-7 (5'A) NA 0.077 0.095 NA NA WS NA NA

P4-7 (25'B) 0.0052 0.28 0.34 65 9.6 WS/H Classification by ASTM 2487 Loamy Sand
requires Atterberg test

P4-8 (15'B) 0.0011 0.085 0.13 118 5.1 WS/H Classification by ASTM 2487 Sandy Loam
requires Atterberg test

P4-9 (35'B) 6.7E-06 0.061 0.087 1.3E+04 1160 WS/H Classification by ASTM 2487 Loam t
requires Atterberg test

BW-1 (20'A) 0.0012 0.047 0.083 69 1.2 WS/H Classification by ASTM 2487 Loam
requires Atterberg test

BW-2 (10'A) 0.00035 0.062 0.084 240 18 WS/H Classification by ASTM 2487 Sandy Loam
requires Atterberg test

BW-3 (5'A) 0.0011 0.080 0.099 90 23 WS/H Classification by ASTM 2487 Sandy Loam
requires Atterberg test

dsg = Median particle diameter c deo DS = Dry sieve T Greater than 10% of sample is coarse material
u d
Est = Reported values for d,q, C,, C,, and soil " H = Hydrometer

classification are estimates, since extrapolation

was required to obtain the d,, diameter

(d30)?
(d10)(deo)

WS = Wet sieve

(Est)
(Est)
(Est)
(Est)

(Est)

(Est)
(Est)
(Est)
(Est)

(Est)
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Daniel B. Stephens & Associates, Inc.

Percent Gravel, Sand, Silt and Clay*

% Gravel % Sand % Silt % Clay
Sample Number (>4.75mm) (<4.75mm, >0.075mm) (<0.075mm, >0.002mm) (<0.002mm)

SA-GM 1B 0.0 15.0 85.0

SA-GM 1T 0.1 34.3 65.6

SA-GM 2B 0.0 394 60.6

SA-GM 2T 0.0 24.4 75.6

SA-GM 3B 0.0 69.0 31.0

SA-GM 3T 15.1 48.0 36.9

SA-GM 4B 0.0 64.2 35.8

SA-GM 5B 14.6 61.8 23.6

SA-GM 5T 0.1 94.9 5.1

SA-GM 6B 0.0 20.4 79.6

SA-GM 6T 0.0 17.6 82.4

SA-GM 7B 0.0 62.6 374

SA-GM 8B 0.0 61.1 38.9

SA-GM 8T 13.4 70.7 15.8

L1-1 (10'A) 0.0 33.2 43.1 23.7
L1-2 (20'B) 0.1 2.3 68.1 295

*%

*%

*%

*%

*%

*%

*%

*%

*%

*%

*%

*%

*%

*USCS classification does not classify clay fraction based on particle size. USDA definition of clay (<0.002mm) used in this table.
**Fractions of silt and clay were not determined by hydrometer analysis; percentages of silt and clay represent fraction finer than 0.075mm.



Daniel B. Stephens & Associates, Inc.

Percent Gravel, Sand, Silt and Clay* (Continued)

% Gravel % Sand % Silt % Clay
Sample Number (>4.75mm) (<4.75mm, >0.075mm) (<0.075mm, >0.002mm) (<0.002mm)
L1-3 (5'A) 0.0 46.5 40.8 12.7
L1-5 (20'B) 0.0 49.7 37.7 12.6
L2-1 (5'A) 0.0 32.5 49.0 18.5
L2-1 (15'A) 0.0 31.5 50.5 18.0
L2-2 (5'A) 0.0 46.3 37.5 16.2
L2-3 (5'A) 0.0 51.2 36.8 12.1
L2-4 (10'B) 0.0 28.8 50.0 21.2
L2-5 (5'A) 0.0 2.8 48.6 48.6
L2-6 (5'A) 0.0 14.8 55.2 29.9
L2-7 (10'A) 0.0 40.1 48.2 11.7
T/0-1 (20'A) 0.2 3.2 66.0 30.6
T/O-1 (45'B) 0.0 47.9 31.0 211
T/0-2 (5'A) 0.0 23.0 71.5 5.5
T/0-3 (40'A) 0.0 51.5 34.4 14.1
T/0-3 (70'B) 0.5 8.7 73.8 17.1
T/O-4 (20'B) 0.0 24.8 57.7 17.5

*USCS classification does not classify clay fraction based on particle size. USDA definition of clay (<0.002mm) used in this table.
**Fractions of silt and clay were not determined by hydrometer analysis; percentages of silt and clay represent fraction finer than 0.075mm.



Daniel B. Stephens & Associates, Inc.

Percent Gravel, Sand, Silt and Clay* (Continued)

% Gravel % Sand % Silt % Clay
Sample Number (>4.75mm) (<4.75mm, >0.075mm) (<0.075mm, >0.002mm) (<0.002mm)
T/0-5 (10'B) 0.0 10.1 75.3 14.6
T/0-6 (5'A) 0.0 24.3 59.7 16.0
TN-1 (5'A) 0.4 50.9 33.3 15.4
TN-2 (20'A) 0.0 51.9 34.4 13.8
BS-1 (10'A) 0.0 40.8 36.1 23.0
BS-2 (15'A) 0.0 43.0 51.6 5.3
BS-6 (20'A) 0.0 26.3 55.8 17.9
TS-1 (20'A) 0.0 18.2 65.1 16.7
TS-2 (10'A) 0.0 53.9 35.3 10.8
TS-3 (10'A) 0.0 16.1 68.6 15.2
TS-4 (5'A) 0.7 63.1 22.7 13.5
P1-1 (5'A) 18.8 49.8 20.8 10.6
P1-2 (30'B) 20.3 43.0 24.9 11.8
P2-1 (25'A) 0.3 54.0 30.7 15.1
P2-2 (5'B) 5.1 53.2 27.1 14.6
P3-1 (5'A) 19.7 64.9 15.3 *
P3-2 (15'B) 0.0 78.8 21.2 **

*USCS classification does not classify clay fraction based on particle size. USDA definition of clay (<0.002mm) used in this table.
**Fractions of silt and clay were not determined by hydrometer analysis; percentages of silt and clay represent fraction finer than 0.075mm. 27



Daniel B. Stephens & Associates, Inc.

Percent Gravel, Sand, Silt and Clay* (Continued)

% Gravel % Sand % Silt % Clay
Sample Number (>4.75mm) (<4.75mm, >0.075mm) (<0.075mm, >0.002mm) (<0.002mm)

P3-2 (35'B) 1.1 68.2 30.7 **
P3-3 (5'A) 0.3 67.7 31.9 **
P3-3 (40'B) 1.4 56.3 42.3 **
P3-4 (20'A) 0.0 92.7 7.3 **
P3-4 (30'A) 0.0 92.3 7.7 **
P3-4 (40'A) 0.0 48.1 44.2 7.7

P3-5 (10'A) 0.0 68.6 27.8 3.6

P3-6 (20'A) 0.0 85.2 14.8 **
P3-6 (50'A) 7.2 76.4 16.4 **
P4-5 (20'A) 24.9 61.0 14.1 **
P4-6 (10'A) 0.0 48.0 41.0 11.0

P4-7 (5'A) 7.2 43.9 49.0 **
P4-7 (25'B) 0.0 77.0 17.5 5.5

P4-8 (15'B) 0.5 51.9 355 12.1

P4-9 (35'B) 15.7 26.6 46.4 11.4
BW-1 (20'A) 0.0 454 34.9 19.7
BW-2 (10'A) 0.0 441 38.1 17.8

BW-3 (5'A) 0.0 53.1 35.9 11.0

*USCS classification does not classify clay fraction based on particle size. USDA definition of clay (<0.002mm) used in this table. 28

**Fractions of silt and clay were not determined by hydrometer analysis; percentages of silt and clay represent fraction finer than 0.075mm.



Daniel B. Stephens & Associates, Inc.

Summary of Atterberg Tests

Sample Number Liquid Limit Plastic Limit Plasticity Index Classification

L1-2 (20'A) 41 19 22 CL

L2-2 (5'B) - --- - ML

L2-6 (5'A) 34 17 17 CL
T/O-1 (25'A) 30 16 14 CL
T/O-2 (10'A) 48 23 25 CL
T/O-3 (60'A) - --- - ML
P1-1 (10'A) - --- - ML
P1-2 (15'A) - --- - ML
P2-2 (5'A) 39 15 24 CL
P3-1 (15'A) - --- - ML
P3-3 (40'A) - --- - ML
P3-4 (40'B) - --- - ML
P3-5 (10'B) - --- - ML
P3-6 (50'A) - --- - ML
P4-8 (15'A) - --- - ML

-- = Soil requires visual-manual classification due to non-plasticity



Daniel B. Stephens & Associates, Inc.

Summary of Proctor Compaction Tests

Measured Oversize Corrected
Optimum Maximum Optimum Maximum
Moisture Dry Bulk Moisture Dry Bulk
Content Density Content Density
Sample Number (% g/g) (g/cm3) (% g/g) (g/cm3)
L1 Auger Cuttings (1 & 2) 14.6 1.81 - -
L2 Auger Cuttings (1 & 2) 141 1.81 - -
T/O Auger Cuttings (1 & 2) (T/O-1 & . .
T/0-3,4) 14.5 1.83
Topsoil North Cuttings (1 & 2) 12.6 1.89 - -
Borrow South Cuttings (1 & 2) 13.0 1.84 - -
Topsoil South Cuttings (1 & 2) (TS-2 &
TS-3.4) 15.2 1.81 12.3 1.92
Borrow West Auger Cuttings (1 & 2) 12.7 1.87 - -
P1-2 Auger Cuttings 12.8 1.82 - -
P3 Auger Cuttings (1 & 2) 9.9 1.96 9.2 2.00
P4 Auger Cuttings (1 & 2) 111 1.94 9.0 2.05

-- = Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NR = Not requested
NA = Not applicable
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Daniel B. Stephens & Associates, Inc.

Summary of Consolidated Undrained (CU) Triaxial Shear Testing

Effective Effective
Effective Minor Major Pore-Water Total Minor  Total Major % Strain
Consolidation Stress at Stress at Pressure at Stress at Stress at at
Stress Failure Failure Failure Failure Failure Failure*
Sample Number (psi) (psi) (psi) (psi) (psi) (psi) (%)
L2-1 (15'A) CU Stage 1 (6.0 psi) 6.0 2.5 8.4 75.0 77.6 83.4 212
L2-1 (15'A) CU Stage 2 (12.0 psi) 12.0 50 18.0 78.6 83.6 96.6 2.96
L2-1 (15'A) CU Stage 3 (24.0 psi) 24.0 9.6 35.8 86.1 95.6 121.9 7.73
L2-5 (5'B) CU Stage 1 (2.0 psi) 2.0 0.7 5.2 81.9 82.7 87.1 1.88
L2-5 (5'B) CU Stage 2 (4.0 psi) 4.0 2.0 94 82.5 84.6 91.9 0.97
L2-5 (5'B) CU Stage 3 (8.0 psi) 8.0 33 15.4 85.4 88.7 100.9 1.13
L2-6 (10'B) CU Stage 1 (3.5 psi) 3.5 2.1 3.5 83.0 85.1 86.4 0.69
L2-6 (10'B) CU Stage 2 (7.1 psi) 71 3.2 10.3 85.5 88.6 95.8 3.02
L2-6 (10'B) CU Stage 3 (14.0 psi) 14.0 6.0 22.4 89.7 95.7 1121 11.74

*Noted percent strain used as failure criterion.
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Daniel B. Stephens & Associates, Inc.

Summary of Consolidated Undrained Estimated Effective
Friction Angle and Cohesion

Cl q)l
Cohesion Friction Angle
Sample Number (psi) (°)
L2-1 (15'A) CU 0 35
L2-5(5'B) CU 0.9 35.8
L2-6 (10'B) CU 0 32.3

1The cohesion and friction angle provided represent one possible
interpretation of a Mohr-Coulomb failure envelope. Qualified persons
familiar with the material and the site should evaluate the test results
independently prior to use in the intended application.



Initial Properties
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Daniel B. Stephens & Associates, Inc.

Summary of Initial Moisture Content, Dry Bulk Density
Wet Bulk Density and Calculated Porosity

Moisture Content

As Received Remolded Dry Bulk Wet Bulk Calculated

Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Sample Number (%, g/g) (%, cm°/cm®) (%, g/g) (%, cm®/cm®) (g/cm®) (g/cm’) (%)
L1-1 (10'A) 6.3 8.7 --- --- 1.39 1.47 47.6
L1-2 (20'B) 10.2 17.8 --- --- 1.75 1.93 33.9
L1-3 (5'A) 4.2 6.3 --- --- 1.50 1.56 43.4
L1-4 (5'B) 7.5 10.6 --- --- 1.41 1.52 46.7
L2-1 (5'B) 4.1 7.0 --- --- 1.69 1.76 36.3
L2-3 (5'A) 3.8 6.1 --- --- 1.61 1.67 39.3
T/O-1 (20'A) 11.4 19.5 --- --- 1.71 1.90 35.6
T/O-1 (45'B) 7.2 10.9 --- --- 1.51 1.62 42.9
T/O-2 (15'A) 11.3 18.5 --- --- 1.63 1.81 38.6
T/O-3 (15'B) 9.9 18.4 --- --- 1.87 2.05 295
T/O-3 (40'B) 6.8 10.9 --- --- 1.61 1.72 39.3
T/O-4 (5'A) 8.9 16.4 --- --- 1.86 2.02 30.0

NA = Not analyzed
--- = This sample was not remolded



Summary of Initial Moisture Content, Dry Bulk Density
Wet Bulk Density and Calculated Porosity (Continued)

Daniel B. Stephens & Associates, Inc.

Moisture Content

As Received Remolded Dry Bulk Wet Bulk Calculated

Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Sample Number (%, g/g) (%, cm°/cm®) (%, g/g) (%, cm®/cm®) (g/cm®) (g/cm’) (%)
T/O-5 (20'A) 6.3 9.4 --- --- 1.51 1.60 43.1
T/O-6 (5'A) 6.9 12.0 --- --- 1.75 1.87 34.1
TN-2 (20'A) 6.0 7.8 --- - 1.30 1.38 50.8
BS-1 (10'A) 8.4 12.3 --- --- 1.46 1.58 44.9
BS-6 (20'A) 7.0 9.5 --- --- 1.36 1.45 48.8
TS-1 (5'A) 7.8 14.4 --- --- 1.83 1.98 30.8
TS-2 (15'A) 8.9 14.3 --- --- 1.60 1.74 39.6
TS-3 (10'A) 6.0 9.6 --- --- 1.61 1.70 39.3
TS-4 (10'A) 7.0 13.8 --- --- 1.98 2.11 254
P1-1 (15'B) 10.0 13.4 --- --- 1.35 1.48 49.1
P1-1A (30'A) 3.9 4.8 --- --- 1.23 1.28 53.7
P1-2 (50'A) 4.3 6.9 --- --- 1.60 1.67 39.7

NA = Not analyzed
--- = This sample was not remolded
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Daniel B. Stephens & Associates, Inc.

Summary of Initial Moisture Content, Dry Bulk Density
Wet Bulk Density and Calculated Porosity (Continued)

Moisture Content

As Received Remolded Dry Bulk Wet Bulk Calculated

Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Sample Number (%, g/g) (%, cm°/cm®) (%, g/g) (%, cm®/cm®) (g/cm®) (g/cm’) (%)
P2-1 (5'A) 13.2 24.6 --- --- 1.86 2.10 30.0
P2-1 (25'B) 15.4 25.6 --- --- 1.67 1.92 37.1
P3-1 (5'A) 7.3 13.6 --- --- 1.86 2.00 29.7
P3-1 (15'A) 9.4 8.8 --- --- 0.93 1.02 64.8
P3-2 (10'A) 6.6 11.1 --- --- 1.69 1.80 36.2
P3-2 (20'A) 11.3 18.8 --- --- 1.67 1.86 371
P3-3 (20'A) 8.1 13.7 --- --- 1.69 1.83 36.2
P3-3 (40'A) 14.7 26.3 --- --- 1.79 2.06 32.3
P3-4 (10'A) 9.3 14.4 --- --- 1.54 1.69 41.8
P3-4 (30'A) 6.0 9.1 --- --- 1.53 1.62 424
P3-4 (40'A) 7.1 13.3 --- --- 1.87 2.01 29.3
P3-5 (10'A) 8.3 15.5 --- --- 1.85 2.01 30.0

NA = Not analyzed
--- = This sample was not remolded



Daniel B. Stephens & Associates, Inc.

Summary of Initial Moisture Content, Dry Bulk Density
Wet Bulk Density and Calculated Porosity (Continued)

Moisture Content

As Received Remolded Dry Bulk Wet Bulk Calculated

Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Sample Number (%, g/g) (%, cm°/cm®) (%, g/g) (%, cm®/cm®) (g/cm®) (g/cm’) (%)
P3-6 (5'A) 4.8 7.8 --- --- 1.63 1.71 38.4
P3-6 (20'A) 9.3 16.1 --- --- 1.73 1.89 34.8
P3-6 (50'A) 6.0 10.7 --- --- 1.77 1.88 33.1
P4-5 (20'A) 7.3 12.6 --- --- 1.74 1.87 34.4
P4-6 (10'A) 10.0 15.9 --- --- 1.59 1.74 40.2
P4-7 (5'A) 9.8 14.6 --- --- 1.49 1.64 43.7
P4-7 (25'B) 6.2 11.0 --- --- 1.76 1.87 33.5
P4-8 (15'B) 13.0 21.0 --- --- 1.62 1.83 38.9
P4-9 (5'A) 4.4 8.3 --- --- 1.87 1.95 294
P4-9 (35'B) 13.5 224 --- --- 1.66 1.89 37.3
BW-1 (30'A) 9.3 13.0 --- --- 1.40 1.53 47.3
BW-2 (10'A) 5.9 8.9 --- --- 1.52 1.61 42.8

NA = Not analyzed
--- = This sample was not remolded



Daniel B. Stephens & Associates, Inc.

Summary of Initial Moisture Content, Dry Bulk Density
Wet Bulk Density and Calculated Porosity (Continued)

Moisture Content

As Received Remolded Dry Bulk Wet Bulk Calculated

Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Sample Number (%.9/9) (%, cm’fem®) (%, 9/9) (%, cm’cm’) (g/cm”®) (g/cm®) (%)
BW-3 (5'A) 3.8 6.1 - - 1.62 1.68 38.9

NA = Not analyzed
--- = This sample was not remolded
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Data for Initia
Bulk Density, Porosi

Job Name

Job Number
Sample Number
Project Name

| Moisture Content,
ty, and Percent Saturation

. Stantec Consulting Services Inc

: DB18.1151.00

: L1-1 (10'A)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 10-May-18
Field weight* of sample (g): 584.09
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 294 .41
Tare weight, other (g): 0.00
Dry weight of sample (g): 272.52
Sample volume (cm®): 196.40
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 6.3
Volumetric Moisture Content (% vol): 8.7
Dry bulk density (g/cm®): 1.39
Wet bulk density (g/cm®): 1.47
Calculated Porosity (% vol): 47.6
Percent Saturation: 18.3
Laboratory analysis by: D. O'Dowd
Data entered by: M. Garcia
Checked by: J. Hines
Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosi

Job Name

Job Number
Sample Number
Project Name

ty, and Percent Saturation

. Stantec Consulting Services Inc

: DB18.1151.00

: L1-2 (20'B)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 10-May-18
Field weight* of sample (g): 813.19
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 271.60
Tare weight, other (g): 0.00
Dry weight of sample (g): 491.56
Sample volume (cm®): 280.53
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 10.2
Volumetric Moisture Content (% vol): 17.8
Dry bulk density (g/cm®): 1.75
Wet bulk density (g/cm®): 1.93
Calculated Porosity (% vol): 33.9
Percent Saturation: 52.6
Laboratory analysis by: D. O'Dowd
Data entered by: M. Garcia
Checked by: J. Hines

Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded
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Data for Initia
Bulk Density, Porosi

Job Name

Job Number
Sample Number
Project Name

| Moisture Content,
ty, and Percent Saturation

. Stantec Consulting Services Inc

: DB18.1151.00

: L1-3 (5'A)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 10-May-18
Field weight* of sample (g): 736.63
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 283.35
Tare weight, other (g): 0.00
Dry weight of sample (g): 434.95
Sample volume (cm®): 289.93
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 4.2
Volumetric Moisture Content (% vol): 6.3
Dry bulk density (g/cm®): 1.50
Wet bulk density (g/cm®): 1.56
Calculated Porosity (% vol): 43.4
Percent Saturation: 14.6
Laboratory analysis by: D. O'Dowd
Data entered by: M. Garcia
Checked by: J. Hines
Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosi

Job Name

Job Number
Sample Number
Project Name

ty, and Percent Saturation

. Stantec Consulting Services Inc

: DB18.1151.00

: L1-4 (5'B)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 23-May-18
Field weight* of sample (g): 720.27
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 295.01
Tare weight, other (g): 0.00
Dry weight of sample (g): 395.59
Sample volume (cm®): 279.95
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 7.5
Volumetric Moisture Content (% vol): 10.6
Dry bulk density (g/cm®): 1.41
Wet bulk density (g/cm®): 1.52
Calculated Porosity (% vol): 46.7
Percent Saturation: 22.7
Laboratory analysis by: A. Bland
Data entered by: M. Garcia
Checked by: J. Hines

Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Stantec Consulting Services Inc
Job Number: DB18.1151.00
Sample Number:; L2-1 (5'B)
Project Name: St. Anthony Geotech Investigation
PO Number: 233001076-DBS

As Received Remolded
Test Date: 25-Jun-18

Field weight* of sample (g): 43.78

Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.50

Tare weight, other (g): 0.00

Dry weight of sample (g): 35.80

Sample volume (cm®): 21.20

Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 4.1
Volumetric Moisture Content (% vol): 7.0
Dry bulk density (g/cm®): 1.69

Wet bulk density (g/cm®): 1.76

Calculated Porosity (% vol): 36.3

Percent Saturation: 19.2

Laboratory analysis by: A. Bland
Data entered by: M. Garcia
Checked by: J. Hines

Comments:

* Weight including tares
NA = Not analyzed
--- = This sample was not remolded



Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name

Job Number
Sample Number
Project Name

. Stantec Consulting Services Inc

: DB18.1151.00

: L2-3 (5'A)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 10-May-18

Field weight* of sample (g): 785.37

Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 298.50

Tare weight, other (g): 0.00

Dry weight of sample (g): 469.13

Sample volume (cm®): 291.47

Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 3.8
Volumetric Moisture Content (% vol): 6.1
Dry bulk density (g/cm®): 1.61

Wet bulk density (g/cm®): 1.67

Calculated Porosity (% vol): 39.3

Percent Saturation: 15.5

Laboratory analysis by: D. O'Dowd
Data entered by: M. Garcia

Checked by: J. Hines
Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name

Job Number
Sample Number
Project Name

. Stantec Consulting Services Inc

: DB18.1151.00

: T/O-1 (20'A)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 10-May-18
Field weight* of sample (g): 771.59
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 268.53
Tare weight, other (g): 0.00
Dry weight of sample (g): 451.54
Sample volume (cm®): 264.39
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 114
Volumetric Moisture Content (% vol): 19.5
Dry bulk density (g/cm®): 1.71
Wet bulk density (g/cm®): 1.90
Calculated Porosity (% vol): 35.6
Percent Saturation: 54.8
Laboratory analysis by: D. O'Dowd
Data entered by: M. Garcia
Checked by: J. Hines
Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name

Job Number
Sample Number
Project Name

. Stantec Consulting Services Inc

: DB18.1151.00

: T/O-1 (45'B)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 10-May-18
Field weight* of sample (g): 757.08
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 284.52
Tare weight, other (g): 0.00
Dry weight of sample (g): 440.68
Sample volume (cm®): 291.25
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 7.2
Volumetric Moisture Content (% vol): 10.9
Dry bulk density (g/cm®): 1.51
Wet bulk density (g/cm®): 1.62
Calculated Porosity (% vol): 429
Percent Saturation: 25.5
Laboratory analysis by: D. O'Dowd
Data entered by: M. Garcia
Checked by: J. Hines
Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded
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Data for Initia
Bulk Density, Porosi

Job Name

Job Number
Sample Number
Project Name

| Moisture Content,
ty, and Percent Saturation

. Stantec Consulting Services Inc

: DB18.1151.00

: T/O-2 (15'A)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 23-May-18

Field weight* of sample (g): 720.49

Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 210.97

Tare weight, other (g): 0.00
Dry weight of sample (g): 457.59
Sample volume (cm®): 281.26

Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 11.3
Volumetric Moisture Content (% vol): 18.5
Dry bulk density (g/cm®): 1.63

Wet bulk density (g/cm®): 1.81

Calculated Porosity (% vol): 38.6

Percent Saturation: 47.8

Laboratory analysis by: A. Bland
Data entered by: M. Garcia
Checked by: J. Hines
Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name

Job Number
Sample Number
Project Name

. Stantec Consulting Services Inc

: DB18.1151.00

: T/O-3 (15'B)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 23-May-18
Field weight* of sample (g): 772.95
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 268.52
Tare weight, other (g): 0.00
Dry weight of sample (g): 459.12
Sample volume (cm®): 245.75
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 9.9
Volumetric Moisture Content (% vol): 18.4
Dry bulk density (g/cm®): 1.87
Wet bulk density (g/cm®): 2.05
Calculated Porosity (% vol): 29.5
Percent Saturation: 62.5
Laboratory analysis by: A. Bland
Data entered by: M. Garcia
Checked by: J. Hines

Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosi

Job Name

Job Number
Sample Number
Project Name

ty, and Percent Saturation

. Stantec Consulting Services Inc

: DB18.1151.00

: T/O-3 (40'B)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 23-May-18
Field weight* of sample (g): 781.23
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 288.04
Tare weight, other (g): 0.00
Dry weight of sample (g): 461.86
Sample volume (cm®): 286.89
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 6.8
Volumetric Moisture Content (% vol): 10.9
Dry bulk density (g/cm®): 1.61
Wet bulk density (g/cm®): 1.72
Calculated Porosity (% vol): 39.3
Percent Saturation: 27.8
Laboratory analysis by: A. Bland
Data entered by: M. Garcia
Checked by: J. Hines

Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name

Job Number
Sample Number
Project Name

. Stantec Consulting Services Inc

: DB18.1151.00

. T/O-4 (5'A)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 23-May-18
Field weight* of sample (g): 873.18
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 291.00
Tare weight, other (g): 0.00
Dry weight of sample (g): 534.78
Sample volume (cm®): 288.20
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 8.9
Volumetric Moisture Content (% vol): 16.4
Dry bulk density (g/cm®): 1.86
Wet bulk density (g/cm®): 2.02
Calculated Porosity (% vol): 30.0
Percent Saturation: 54.9
Laboratory analysis by: A. Bland
Data entered by: M. Garcia
Checked by: J. Hines

Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded
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Data for Initia
Bulk Density, Porosi

Job Name

Job Number
Sample Number
Project Name

| Moisture Content,
ty, and Percent Saturation

. Stantec Consulting Services Inc

: DB18.1151.00

: T/O-5 (20'A)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 23-May-18

Field weight* of sample (g): 733.13

Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 288.33

Tare weight, other (g): 0.00

Dry weight of sample (g): 418.58

Sample volume (cm®): 277.52

Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 6.3
Volumetric Moisture Content (% vol): 9.4
Dry bulk density (g/cm®): 1.51

Wet bulk density (g/cm®): 1.60

Calculated Porosity (% vol): 43.1

Percent Saturation: 21.9

Laboratory analysis by: A. Bland
Data entered by: M. Garcia
Checked by: J. Hines
Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded

51



Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name

Job Number
Sample Number
Project Name

. Stantec Consulting Services Inc

: DB18.1151.00

. T/O-6 (5'A)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 10-May-18
Field weight* of sample (g): 826.85
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 284.35
Tare weight, other (g): 0.00
Dry weight of sample (g): 507.52
Sample volume (cm®): 290.82
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 6.9
Volumetric Moisture Content (% vol): 12.0
Dry bulk density (g/cm®): 1.75
Wet bulk density (g/cm®): 1.87
Calculated Porosity (% vol): 341
Percent Saturation: 35.2
Laboratory analysis by: D. O'Dowd
Data entered by: M. Garcia
Checked by: J. Hines
Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded
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Data for Initia
Bulk Density, Porosi

Job Name

Job Number
Sample Number
Project Name

| Moisture Content,
ty, and Percent Saturation

. Stantec Consulting Services Inc

: DB18.1151.00

: TN-2 (20'A)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 10-May-18
Field weight* of sample (g): 577.54
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 284.28
Tare weight, other (g): 0.00
Dry weight of sample (g): 276.75
Sample volume (cm®): 212.09
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 6.0
Volumetric Moisture Content (% vol): 7.8
Dry bulk density (g/cm®): 1.30
Wet bulk density (g/cm®): 1.38
Calculated Porosity (% vol): 50.8
Percent Saturation: 15.3
Laboratory analysis by: D. O'Dowd
Data entered by: M. Garcia
Checked by: J. Hines
Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosi

Job Name

Job Number
Sample Number
Project Name

ty, and Percent Saturation

. Stantec Consulting Services Inc

: DB18.1151.00

: BS-1(10'A)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 10-May-18
Field weight* of sample (g): 730.69
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 268.40
Tare weight, other (g): 0.00
Dry weight of sample (g): 426.30
Sample volume (cm®): 291.88
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 8.4
Volumetric Moisture Content (% vol): 12.3
Dry bulk density (g/cm®): 1.46
Wet bulk density (g/cm®): 1.58
Calculated Porosity (% vol): 449
Percent Saturation: 27.5
Laboratory analysis by: D. O'Dowd
Data entered by: M. Garcia
Checked by: J. Hines

Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded
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Data for Initia
Bulk Density, Porosi

Job Name

Job Number
Sample Number
Project Name

| Moisture Content,
ty, and Percent Saturation

. Stantec Consulting Services Inc

: DB18.1151.00

: BS-6 (20'A)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 10-May-18
Field weight* of sample (g): 660.78
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 263.67
Tare weight, other (g): 0.00
Dry weight of sample (g): 371.11
Sample volume (cm®): 273.57
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 7.0
Volumetric Moisture Content (% vol): 9.5
Dry bulk density (g/cm®): 1.36
Wet bulk density (g/cm®): 1.45
Calculated Porosity (% vol): 48.8
Percent Saturation: 19.5
Laboratory analysis by: D. O'Dowd
Data entered by: M. Garcia
Checked by: J. Hines
Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosi

Job Name

Job Number
Sample Number
Project Name

ty, and Percent Saturation

. Stantec Consulting Services Inc

: DB18.1151.00

. TS-1 (5'A)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 23-May-18
Field weight* of sample (g): 837.27
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 269.17
Tare weight, other (g): 0.00
Dry weight of sample (g): 526.79
Sample volume (cm®): 287.39
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 7.8
Volumetric Moisture Content (% vol): 14.4
Dry bulk density (g/cm®): 1.83
Wet bulk density (g/cm®): 1.98
Calculated Porosity (% vol): 30.8
Percent Saturation: 46.6
Laboratory analysis by: A. Bland
Data entered by: M. Garcia
Checked by: J. Hines

Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosi

Job Name

Job Number
Sample Number
Project Name

ty, and Percent Saturation

. Stantec Consulting Services Inc

: DB18.1151.00

. TS-2 (15'A)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 23-May-18
Field weight* of sample (g): 765.98
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 268.91
Tare weight, other (g): 0.00
Dry weight of sample (g): 456.41
Sample volume (cm®): 285.11
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 8.9
Volumetric Moisture Content (% vol): 14.3
Dry bulk density (g/cm®): 1.60
Wet bulk density (g/cm®): 1.74
Calculated Porosity (% vol): 39.6
Percent Saturation: 36.0
Laboratory analysis by: A. Bland
Data entered by: M. Garcia
Checked by: J. Hines

Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name

Job Number
Sample Number
Project Name

. Stantec Consulting Services Inc

: DB18.1151.00

: TS-3 (10'A)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 10-May-18
Field weight* of sample (g): 790.32
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 292.26
Tare weight, other (g): 0.00
Dry weight of sample (g): 470.01
Sample volume (cm®): 292.17
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 6.0
Volumetric Moisture Content (% vol): 9.6
Dry bulk density (g/cm®): 1.61
Wet bulk density (g/cm®): 1.70
Calculated Porosity (% vol): 39.3
Percent Saturation: 24 .4
Laboratory analysis by: D. O'Dowd
Data entered by: M. Garcia
Checked by: J. Hines
Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name

Job Number
Sample Number
Project Name

. Stantec Consulting Services Inc

: DB18.1151.00

. TS-4 (10'A)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 23-May-18
Field weight* of sample (g): 794.64
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 284.24
Tare weight, other (g): 0.00
Dry weight of sample (g): 477.08
Sample volume (cm®): 241.45
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 7.0
Volumetric Moisture Content (% vol): 13.8
Dry bulk density (g/cm®): 1.98
Wet bulk density (g/cm®): 2.11
Calculated Porosity (% vol): 25.4
Percent Saturation: 54.2
Laboratory analysis by: A. Bland
Data entered by: M. Garcia
Checked by: J. Hines

Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded

59



Data for Initial Moisture Content,

Bulk Density, Porosi

Job Name

Job Number
Sample Number
Project Name

ty, and Percent Saturation

. Stantec Consulting Services Inc

: DB18.1151.00

: P1-1 (15'B)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 23-May-18
Field weight* of sample (g): 686.24
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 297.38
Tare weight, other (g): 0.00
Dry weight of sample (g): 353.60
Sample volume (cm®): 262.30
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 10.0
Volumetric Moisture Content (% vol): 13.4
Dry bulk density (g/cm®): 1.35
Wet bulk density (g/cm®): 1.48
Calculated Porosity (% vol): 491
Percent Saturation: 27.4
Laboratory analysis by: A. Bland
Data entered by: M. Garcia
Checked by: J. Hines

Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded

60



Data for Initia
Bulk Density, Porosi

Job Name

Job Number
Sample Number
Project Name

| Moisture Content,
ty, and Percent Saturation

. Stantec Consulting Services Inc

: DB18.1151.00

: P1-1A (30'A)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 23-May-18
Field weight* of sample (g): 553.07
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 269.55
Tare weight, other (g): 0.00
Dry weight of sample (g): 272.79
Sample volume (cm®): 222.18
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 3.9
Volumetric Moisture Content (% vol): 4.8
Dry bulk density (g/cm®): 1.23
Wet bulk density (g/cm®): 1.28
Calculated Porosity (% vol): 53.7
Percent Saturation: 9.0
Laboratory analysis by: A. Bland
Data entered by: M. Garcia
Checked by: J. Hines
Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded

61



Data for Initia
Bulk Density, Porosi

Job Name

Job Number
Sample Number
Project Name

| Moisture Content,
ty, and Percent Saturation

. Stantec Consulting Services Inc

: DB18.1151.00

: P1-2 (50'A)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 23-May-18
Field weight* of sample (g): 738.56
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 282.24
Tare weight, other (g): 0.00
Dry weight of sample (g): 437.31
Sample volume (cm®): 273.85
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 4.3
Volumetric Moisture Content (% vol): 6.9
Dry bulk density (g/cm®): 1.60
Wet bulk density (g/cm®): 1.67
Calculated Porosity (% vol): 39.7
Percent Saturation: 17.5
Laboratory analysis by: A. Bland
Data entered by: M. Garcia
Checked by: J. Hines
Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded

62



Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name

Job Number
Sample Number
Project Name

. Stantec Consulting Services Inc

: DB18.1151.00

. P2-1 (5'A)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 23-May-18
Field weight* of sample (g): 862.56
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 269.31
Tare weight, other (g): 0.00
Dry weight of sample (g): 523.86
Sample volume (cm®): 282.39
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 13.2
Volumetric Moisture Content (% vol): 24.6
Dry bulk density (g/cm®): 1.86
Wet bulk density (g/cm®): 2.10
Calculated Porosity (% vol): 30.0
Percent Saturation: 81.9
Laboratory analysis by: A. Bland
Data entered by: M. Garcia
Checked by: J. Hines

Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded

63



Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name

Job Number
Sample Number
Project Name

. Stantec Consulting Services Inc

: DB18.1151.00

: P2-1 (25'B)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 22-May-18
Field weight* of sample (g): 739.39
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 209.29
Tare weight, other (g): 0.00
Dry weight of sample (g): 459.48
Sample volume (cm®): 275.50
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 15.4
Volumetric Moisture Content (% vol): 25.6
Dry bulk density (g/cm®): 1.67
Wet bulk density (g/cm®): 1.92
Calculated Porosity (% vol): 371
Percent Saturation: 69.2
Laboratory analysis by: A. Bland
Data entered by: M. Garcia
Checked by: J. Hines

Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded

64



Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name

Job Number
Sample Number
Project Name

. Stantec Consulting Services Inc

: DB18.1151.00

: P3-1 (5'A)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 16-May-18
Field weight* of sample (g): 789.58
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 208.68
Tare weight, other (g): 0.00
Dry weight of sample (g): 541.45
Sample volume (cm®): 290.47
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 7.3
Volumetric Moisture Content (% vol): 13.6
Dry bulk density (g/cm®): 1.86
Wet bulk density (g/cm®): 2.00
Calculated Porosity (% vol): 29.7
Percent Saturation: 45.8
Laboratory analysis by: D. O'Dowd
Data entered by: M. Garcia
Checked by: J. Hines

Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded

65



Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name

Job Number
Sample Number
Project Name

. Stantec Consulting Services Inc

: DB18.1151.00

: P3-1 (15'A)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 15-May-18
Field weight* of sample (g): 555.60
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 258.76
Tare weight, other (g): 0.00
Dry weight of sample (g): 271.23
Sample volume (cm®): 290.68
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 9.4
Volumetric Moisture Content (% vol): 8.8
Dry bulk density (g/cm®): 0.93
Wet bulk density (g/cm®): 1.02
Calculated Porosity (% vol): 64.8
Percent Saturation: 13.6
Laboratory analysis by: D. O'Dowd
Data entered by: M. Garcia
Checked by: J. Hines
Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded

66



Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name

Job Number
Sample Number
Project Name

. Stantec Consulting Services Inc

: DB18.1151.00

: P3-2 (10'A)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 23-May-18
Field weight* of sample (g): 792.24
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 298.95
Tare weight, other (g): 0.00
Dry weight of sample (g): 462.96
Sample volume (cm®): 273.96
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 6.6
Volumetric Moisture Content (% vol): 11.1
Dry bulk density (g/cm®): 1.69
Wet bulk density (g/cm®): 1.80
Calculated Porosity (% vol): 36.2
Percent Saturation: 30.6
Laboratory analysis by: A. Bland
Data entered by: M. Garcia
Checked by: J. Hines
Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded

67



Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name

Job Number
Sample Number
Project Name

. Stantec Consulting Services Inc

: DB18.1151.00

: P3-2 (20'A)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 15-May-18

Field weight* of sample (g): 717.70

Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 208.58

Tare weight, other (g): 0.00
Dry weight of sample (g): 457.43
Sample volume (cm®): 274.45

Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 11.3
Volumetric Moisture Content (% vol): 18.8
Dry bulk density (g/cm®): 1.67

Wet bulk density (g/cm®): 1.86

Calculated Porosity (% vol): 371

Percent Saturation: 50.8

Laboratory analysis by: D. O'Dowd

Data entered by: M. Garcia

Checked by: J. Hines
Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded

68



Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name

Job Number
Sample Number
Project Name

. Stantec Consulting Services Inc

: DB18.1151.00

: P3-3 (20'A)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 15-May-18
Field weight* of sample (g): 703.70
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 208.56
Tare weight, other (g): 0.00
Dry weight of sample (g): 457.99
Sample volume (cm®): 270.93
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 8.1
Volumetric Moisture Content (% vol): 13.7
Dry bulk density (g/cm®): 1.69
Wet bulk density (g/cm®): 1.83
Calculated Porosity (% vol): 36.2
Percent Saturation: 37.9
Laboratory analysis by: D. O'Dowd
Data entered by: M. Garcia
Checked by: J. Hines

Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded

69



Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name

Job Number
Sample Number
Project Name

. Stantec Consulting Services Inc

: DB18.1151.00

: P3-3 (40'A)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 16-May-18
Field weight* of sample (g): 813.73
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 213.53
Tare weight, other (g): 0.00
Dry weight of sample (g): 523.50
Sample volume (cm®): 291.74
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 14.7
Volumetric Moisture Content (% vol): 26.3
Dry bulk density (g/cm®): 1.79
Wet bulk density (g/cm®): 2.06
Calculated Porosity (% vol): 32.3
Percent Saturation: 81.4
Laboratory analysis by: D. O'Dowd
Data entered by: M. Garcia
Checked by: J. Hines

Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded

70



Data for Initial Moisture Content,

Bulk Density, Porosi

Job Name

Job Number
Sample Number
Project Name

ty, and Percent Saturation

. Stantec Consulting Services Inc

: DB18.1151.00

: P3-4 (10'A)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 15-May-18
Field weight* of sample (g): 706.80
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 213.41
Tare weight, other (g): 0.00
Dry weight of sample (g): 451.37
Sample volume (cm®): 292.80
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 9.3
Volumetric Moisture Content (% vol): 14.4
Dry bulk density (g/cm®): 1.54
Wet bulk density (g/cm®): 1.69
Calculated Porosity (% vol): 41.8
Percent Saturation: 34.3
Laboratory analysis by: D. O'Dowd
Data entered by: M. Garcia
Checked by: J. Hines

Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded

71



Data for Initia
Bulk Density, Porosi

| Moisture Content,
ty, and Percent Saturation

Job Name: Stantec Consulting Services Inc
Job Number: DB18.1151.00
Sample Number: P3-4 (30'A)

Project Name

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 15-May-18
Field weight* of sample (g): 757.20
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 293.36
Tare weight, other (g): 0.00
Dry weight of sample (g): 437.63
Sample volume (cm®): 286.94
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 6.0
Volumetric Moisture Content (% vol): 9.1
Dry bulk density (g/cm®): 1.53
Wet bulk density (g/cm®): 1.62
Calculated Porosity (% vol): 42.4
Percent Saturation: 21.5
Laboratory analysis by: E. Bastien
Data entered by: C. Krous
Checked by: J. Hines
Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded

72



Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name

Job Number
Sample Number
Project Name

. Stantec Consulting Services Inc

: DB18.1151.00

: P3-4 (40'A)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 15-May-18
Field weight* of sample (g): 798.70
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 213.76
Tare weight, other (g): 0.00
Dry weight of sample (g): 546.30
Sample volume (cm®): 291.43
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 71
Volumetric Moisture Content (% vol): 13.3
Dry bulk density (g/cm®): 1.87
Wet bulk density (g/cm®): 2.01
Calculated Porosity (% vol): 29.3
Percent Saturation: 45.3
Laboratory analysis by: D. O'Dowd
Data entered by: M. Garcia
Checked by: J. Hines
Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded

73



Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name

Job Number
Sample Number
Project Name

. Stantec Consulting Services Inc

: DB18.1151.00

: P3-5 (10'A)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 10-May-18
Field weight* of sample (g): 867.36
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 292.86
Tare weight, other (g): 0.00
Dry weight of sample (g): 530.27
Sample volume (cm®): 285.93
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 8.3
Volumetric Moisture Content (% vol): 15.5
Dry bulk density (g/cm®): 1.85
Wet bulk density (g/cm®): 2.01
Calculated Porosity (% vol): 30.0
Percent Saturation: 51.5
Laboratory analysis by: D. O'Dowd
Data entered by: M. Garcia
Checked by: J. Hines
Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded

74



Data for Initia
Bulk Density, Porosi

Job Name

Job Number
Sample Number
Project Name

| Moisture Content,
ty, and Percent Saturation

. Stantec Consulting Services Inc

: DB18.1151.00

: P3-6 (5'A)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 22-May-18
Field weight* of sample (g): 660.32
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 263.20
Tare weight, other (g): 0.00
Dry weight of sample (g): 378.94
Sample volume (cm®): 232.31
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 4.8
Volumetric Moisture Content (% vol): 7.8
Dry bulk density (g/cm®): 1.63
Wet bulk density (g/cm®): 1.71
Calculated Porosity (% vol): 38.4
Percent Saturation: 20.4
Laboratory analysis by: A. Bland
Data entered by: M. Garcia
Checked by: J. Hines
Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded

75



Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name

Job Number
Sample Number
Project Name

. Stantec Consulting Services Inc

: DB18.1151.00

: P3-6 (20'A)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 15-May-18
Field weight* of sample (g): 764.00
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 212.68
Tare weight, other (g): 0.00
Dry weight of sample (g): 504.36
Sample volume (cm®): 291.86
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 9.3
Volumetric Moisture Content (% vol): 16.1
Dry bulk density (g/cm®): 1.73
Wet bulk density (g/cm®): 1.89
Calculated Porosity (% vol): 34.8
Percent Saturation: 46.2
Laboratory analysis by: D. O'Dowd
Data entered by: M. Garcia
Checked by: J. Hines
Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded

76



Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name

Job Number
Sample Number
Project Name

. Stantec Consulting Services Inc

: DB18.1151.00

: P3-6 (50'A)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 10-May-18
Field weight* of sample (g): 758.56
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 210.96
Tare weight, other (g): 0.00
Dry weight of sample (g): 516.43
Sample volume (cm®): 291.09
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 6.0
Volumetric Moisture Content (% vol): 10.7
Dry bulk density (g/cm®): 1.77
Wet bulk density (g/cm®): 1.88
Calculated Porosity (% vol): 331
Percent Saturation: 324
Laboratory analysis by: D. O'Dowd
Data entered by: M. Garcia
Checked by: J. Hines
Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded

77



Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name

Job Number
Sample Number
Project Name

. Stantec Consulting Services Inc

: DB18.1151.00

: P4-5 (20'A)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 16-May-18
Field weight* of sample (g): 710.57
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 210.11
Tare weight, other (g): 0.00
Dry weight of sample (g): 466.53
Sample volume (cm®): 268.31
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 7.3
Volumetric Moisture Content (% vol): 12.6
Dry bulk density (g/cm®): 1.74
Wet bulk density (g/cm®): 1.87
Calculated Porosity (% vol): 34.4
Percent Saturation: 36.8
Laboratory analysis by: D. O'Dowd
Data entered by: M. Garcia
Checked by: J. Hines

Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded

78



Data for Initial Moisture Content,

Bulk Density, Porosi

Job Name

Job Number
Sample Number
Project Name

ty, and Percent Saturation

. Stantec Consulting Services Inc

: DB18.1151.00

: P4-6 (10'A)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 10-May-18
Field weight* of sample (g): 795.13
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 286.81
Tare weight, other (g): 0.00
Dry weight of sample (g): 462.06
Sample volume (cm®): 291.36
Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 10.0
Volumetric Moisture Content (% vol): 15.9
Dry bulk density (g/cm®): 1.59
Wet bulk density (g/cm®): 1.74
Calculated Porosity (% vol): 40.2
Percent Saturation: 39.5
Laboratory analysis by: D. O'Dowd
Data entered by: M. Garcia
Checked by: J. Hines

Comments:

* Weight including tares

NA = Not analyzed
--- = This sample was

not remolded

79



Data for Initial Moisture Content,

Bulk Density, Porosi

Job Name

Job Number
Sample Number
Project Name

ty, and Percent Saturation

. Stantec Consulting Services Inc

: DB18.1151.00

. P4-7 (5'A)

. St. Anthony Geotech Investigation

PO Number: 233001076-DBS
As Received Remolded
Test Date: 16-May-18
Field weight* of sample (g): 638.50
Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 207.42
Tare