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October 13, 2022

Bruce Thompson
de maximis, inc.

Re: Approval of de maximis inc. report titled Holding Basin Containment Wall and Cap Pre-
Design Investigations (the “PDI Report”) dated September 23, 2022

Nuclear Metals, Inc. Superfund Site
Dear Mr. Thompson:

EPA, in consultation with the Massachusetts Department of Environmental Protection, has
completed its review of the Holding Basin Containment Wall and Cap Pre-Design
Investigations, dated September 23, 2022. The PDI report was revised in response to EPA
comments dated August 10, 2022. The PDI Report is subject to the terms and conditions
specified in the Consent Decree (CD) for Remedial Design / Remedial Action (RD/RA) for the
Nuclear Metals Inc. Site, which has an effective date of December 6, 2019.

EPA reviewed the revisions to the PDI Report and finds that they are acceptable. Therefore, EPA
approves the PDI Report.

If there is any conflict between the Performance Standards as stated in the Work Plan and the
Performance Standards as stated in the CD and statement of work (SOW), the CD and SOW
shall control.

Please do not hesitate to contact me at nierenberg.kara@epa.gov or (617) 918-1435 should you
have any questions.

Sincerely,

Coue My

Kara Nierenberg
Remedial Project Manager
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de maximis, inc.

200 Day Hill Road
Suite 200
Windsor, CT 06095
(860) 298-0541
(860) 298-0561 FAX

September 24, 2022

Mr. Christopher Smith
Remedial Project

Manager EPA Region 1

5 Post Office Square, Suite
100 Mail Code OSRR 07-4
Boston, MA 02109-3912

Subject: Nuclear Metals, Inc. Superfund Site-Concord, Massachusetts

Response to Comments on Holding Basin Containment Wall and Cap
Pre-Design Investigations Report

Dear Mr. Smith:

The purpose of this letter is to provide our response to the comments received on
August 10, 2022 on the Report titled Holding Basin Containment Wall and Cap Pre-
Design Investigations (PDI) Report dated December 23, 2021. Each comment is
included below, with a response following each comment accordingly.

General Comments

1. A description of the design process would help clarify how the PDI data will be
used in the design phase. Specifically, describe how with the kinematic
stability analysis and seepage analysis will inform the mix selection process
and testing. As stated below a list identifying the major design criteria would
be helpful. Established criteria values should be presented. If specific values
are not yet established, then present the point in the design process when the
criteria values will be established.

Response: The design process and specific details of the design criteria are
provided in Sections 2.2 and 5.1 of the text.

2. When noting that a specific number of borings/wells were completed (e.g.,
“Drilling of six (6) investigation borings”), please edit the bullet points to include
the names of the borings/wells completed (or figure/table reference) for each
investigation item to help the reader orient themselves to the work completed.
For example, state “Drilling of six (6) investigation borings (locations HA20-

Albany, NY - Allentown, PA — Clinton, NJ — Greensboro, GA — Knoxville, TN — Irvine, CA
San Diego, CA — Sarasota, FL — Houston, TX — Windsor, CT — Waltham, MA



Vv

de maximis, inc.

CMT-1 through HA20-CMT-6).”

Response: Comment noted, and changes were made throughout the document
to clarify.

Specific Comments

3. Section 2.3, Page 4, Table. The Pre-design Investigation (PDI) Scope
presented in the Table does not match the PDI Scope presented in the
Remedial Design Work Plan — Appendix C (September 2020) (RDWP).
Specifically, the RDWP for PDI HB-3 calls for bench scale testing of up to five
containment wall mix designs and test on bentonite slurry, but the PDI only
includes a literature survey of concrete mix performance. Please clarify this
scope change in Section 2.3.

Response: A scope change explanation has been added to Section 2.3.
Feedback from the agencies on the hydraulic conductivity requirements
summarized in Appendix E, PDI HB-5, is necessary before selecting mix
designs for hydraulic conductivity testing. Each of the concrete mix designs
summarized in Appendix C, PDI HB-3, is targeted for a hydraulic conductivity of
approximately 1 x 108 to 1 x 10 centimeters per second (cm/s) or less.

4. Section 3.1, Page 6. The fourth (and last paragraph) of this section discusses
the exclusion zone created surrounding the drill rig and has conflicting
statements. The second sentence states the exclusion zone was accessed
“only [by] the driller and driller’s helper”; however, the following sentence states
the field geologist and RSO personnel also accessed the exclusion zone.
Please clarify the text.

Response: Clarifying text has been added to Section 3.1.

5. Section 3.5, Page 8. In paragraph four, please update the text to include the
analytical methods performed for each of the samples submitted for analysis
to Alpha Analytical Labs.

Response: Analytical methods used by Alpha Analytical and GEL Laboratories
have been added to Section 3.5.

6. Section 5, Page 10. It is not clear how the specific PDI data will be used to
form the design basis for the holding basin containment. A table listing
specific design criteria (e.g., lithology, soil strength, permeability), and data
sources (e.g., PDI boring, lab test, empirical relationship, literature values)
that have been developed from the PDI and will be used in 30% Design
calculations, modeling, and analysis would be helpful.
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10.

Response: The geotechnical, seismic, and hydrogeologic data and associated
field explorations are summarized in Appendix A, HB-1. Explanations are
provided within that appendix to describe how the data support specific design
criteria. Additional detail on which data sources and design criteria are provided
in each PDI report, Appendices A HB-1 through E HB-5, has been added to
Section 5.1.

Figure 1. The legend on Figure 1 labeled the locations of test pits, soil borings,
geophysical borings, observation wells, and historical observation wells as
“approximate” (e.g. “designation and approximate location of soil boring”).
Section 3.6.2 (Following Processing) stated that “all completed soil sampling
locations were surveyed by a professional land surveyor”. Please confirm
whether samples shown on Figure 1 are the actual, surveyed locations and
update the figure as needed.

Response: Locations of soil borings, geophysical borings, observation wells,
and historic wells were surveyed. Locations of test pits are approximate and
based on the proposed locations shown in the plans. The Figure 1 Legend
wording has been changed to remove the word “approximate,” and a note was
added for the test pits.

Figures 2 through 6. The material types shown within the boring legend (fill,
ice contact deposits, glacial till, quartz diorite, granite) are very hard to read.
Please add a separate section to the legend that includes larger examples of
each material type.

Response: A separate, larger legend item has been added to define the
different geologic layers.

Figures 3, 4, 6. The proposed cut-off wall depth alternatives are not shown
on these figures. Please revise each figure to show the proposed bottom of
the cut-off wall to be consistent with Figures 2, 5, and 7.

Response: Figures 2, 5, and 7 have been updated to show the cut-off wall
depth alternatives.

Figure 4. The HA20-GP-104 boring shows a granite seam around
elevation 72 feet; however, this is not noted on the field logs. Please
review and revise as necessary.

Response: The HA20-GP-104 boring log at elevation 72 ft has a description for
“Bedrock cored is consistent with adjacent boring HA20-GP-105.” The HA20-
GP-105 boring log notes Acton Granite from 110.5 ft to 112.7 ft bgs, at elevation
72 ft. The granite seam shown in HA20-GP-104 is from the HA20-GP-105 log.
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11.

12.

13.

14.

15.

Appendix A, Section 2.1, Page 2. Please define “PQ".

Response: PQ is a core barrel designation that is part of the Roschen™
Genuine Q wireline system. The P indicates the diameter of the core, and the Q
indicates the wire line drilling. A short description was added to Section 2.1.

Appendix A, Section 2.1, Page 2. Exhibit HB1-1 includes a Standard
Penetration Test (SPT) energy measurement calibration. Please summarize
this activity in Section 2.1 and describe how the results were or will be utilized
to correct the SPT N-values. If corrected N-value are to be used, please
describe the process for selecting the correction factors.

Response: A description of the SPT energy measurement calibration has been
added to Section 1. Corrected N-values were not used in the evaluation of the
relative densities and consistencies of the materials encountered.

Appendix A, Section 2.5, Figure HB1-1, Page 6 and Section 4.4, Figure
HB1-2, Page

The in-text figures are blurry and hard to read. Please remove the figures from
the text and add them to the end of Appendix A in a Figures section. Also, it
would be helpful to show the proposed alignment of the containment wall on
this figure HB1-1.

Response: The embedded Figures were removed from the main text and
included at the end of the text section accordingly.

Appendix A, Section 4.1.1, Page 7. The HB-1 PDI scope calls for collection
and analysis of 15 soil samples for grain size distribution from the borings
along the containment (CMT 1-6). Were these analyses completed? Exhibit
HB-1 provides 12 grain size analyses from boring B-101 through 104 but these
appear to be related to PDI HB-4. Please clarify.

Response: The HB-1 PDI work plan specifies that geotechnical laboratory
testing will include up to 15 grain-size distribution tests of overburden soil
samples. Due to the consistency observed in the soil conditions, only 12 grain-
size distribution tests were conducted, and results are summarized in Exhibit
HB1-4. An explanation was added to Section 4.1.1.

Appendix A, Section 4.1.1, Page 7. It is not clear how observed soil texture
and Standard Penetration Test (SPT) results are used to identify the lithology
contacts presented in Figures 2 — 7. Please provide a summary of the
Standard Penetration test results (e.g., corrected N-value range and average)
and observed Unified Soil Classification System (USCS) texture(s) for each of
the overburden layer (i.e., fill, ice contact deposits, flow till and glacial till).
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Given that location of the glacial till contact will be a key design criteria for the
containment performance, please describe variation in texture and N-value
range that generally differentiates the glacial till from the overlying ice deposits.
Please describe the differences in the flow till and glacial till and how those
differences may impact containment performance.

Response: Subsurface information from additional explorations, planned to be
completed during the remedial design process, will be used to better
differentiate between the glacial till, flow till, and the overlying ice deposits.

16. Appendix A, Section 4.1.2, Page 7. For completeness, please include a

summary discussion of the Rock Quality Designation (RQD) results observed in
the borings.

Response: Text has been added to Section 4.1.2 summarizing the RQD
observations.

17. Appendix A, Section 4.2.1, Page 8. Please define/label the difference

table.

between the two rows of “Bower-Rice” estimated hydraulic conductivities
shown for each well.

Response: A footnote to clarify the differences was added to the summary

18. Appendix A, Section 4.2.2, Page 8. Please define/label the difference

between the two rows of “Hantush-Jacob” estimated hydraulic transmissivity
and hydraulic conductivities shown for each well.

Response: A footnote to clarify the differences was added to the summary

table.

19. Appendix A, Exhibit HB1-1. The borehole logs state the coordinates, top of

PVC casing were not surveyed; however, Section 3.6.2 of the report text states
that “all completed soil sampling locations were surveyed by a professional
land surveyor”. Please clarify.

Response: The coordinates, top of PVC, and top of casing were surveyed.
Elevations were added to the borehole logs.

20. Appendix A, Exhibit HB1-1. The geologic material type shown on the Boring

Log and Well Completion Reports in the stratigraphy column are inconsistent
between boring logs. Please review and edit as needed.

Response: The boring logs and CMT logs have been updated.
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21.

22,

23.

24,

Appendix B, Section 2.0, Page 1. A kinematic analysis to determine
seismically induced wall bending moments was not performed as part of this
PDI as stated in the text. Section

5.1 states that this analysis will be completed at some point in the future. Please
clarify.

Response: Subsurface information from additional explorations, planned to be
completed during the remedial design process, will be used to develop the
required wall depths and width during that phase. The kinematic analysis for the
wall will be performed during the 95% design phase to evaluate the wall depths
and width determined during the 30% RD.

Appendix B, Section 5.1, Page 5. Given that the wall mix design/composition,
thickness, and depth will be strongly dependent on the kinematic analysis,
please provide a description of the process and inputs required to complete the
kinematic analysis. Will a finite element model (e.g., Plexus, Sigma/W) be
used? Are there inputs (i.e., elastic modulus, tensile strength) that also need to
be considered in the mix selection and mix study? Please address.

Response: A finite element model (Plaxis) will be used to evaluate the wall
behavior under dynamic loading from the design earthquake. Soil and wall
properties including moduli, strength, unit weight, and others will be developed
based on site-specific explorations and laboratory testing. Containment wall
backfill properties (including elastic modulus) used in the model will be based on
compressive strength determined during bench-scale testing. Tensile strength of
concrete will not be measured, as reinforcement will be required if the concrete
backfill will be placed in tension due to bending during dynamic loading.

Appendix B, Section 5.1, Page 5. The text refers to backfill strength.
Please clarify if backfill is anticipated during wall construction.

Response: Additional detail has been added to Section 5.1. For clarification,
backfill for the wall will be the proposed mix identified to meet the design criteria.
In all likelihood, it will be a mixture of Portland cement, bentonite, and other
materials. The wall will be constructed under slurry with 100% replacement of
the excavated material.

Appendix C. The pilot scale bench study for concrete mixes for the
containment wall was not completed as planned in the PDI WP. The text states
that no laboratory testing was done as part of this PDI. The information
presented does not include clear references of where the proposed mix
designs come from and how they are similar or different from anticipated
conditions at the Holding Basin. Please explain why a bench scale laboratory
test was not performed to test specific mixtures and provide additional
information on the mix designs presented in Section 4 (Results) and Exhibit
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25.

26.

27.

HB3-1.

Response: An explanation has been added into Section 1. Agency review and
confirmation of hydraulic conductivity requirements summarized in Appendix E,
HB-5 Seepage Analysis, is necessary before selecting mix designs for hydraulic
conductivity testing. Each of the example concrete mix designs summarized in
Appendix C, HB-3, is targeted for a hydraulic conductivity of approximately 1 x
108 to 1 x 10® cm/s or less.

Appendix C, Section 2.1, Page 1. Please clarify if material flexibility and
longevity were considered in the evaluation of mixture additives.

Response: In Section 2.1, flexibility and longevity were stated as parameters
considered in the evaluation of mixture alternatives. Plastic concrete was
selected for its flexibility and ability to reduce brittleness in the Holding Basin
wall. The ROD specifies that “the containment wall and cover will be constructed
to be maintained for a minimum of 200 years.” Longevity details have been
added to Section 2.1.

Appendix C, Section 2.1, Page 1. It is unclear how many case studies were
evaluated to identify potential mix proportions. Were mix designs from eight
different sources considered as listed in the text? There only appear to be
results for 7 mixes presented in Exhibit HB3-1.

Response: Multiple mix designs were considered in the literature review
process. Some mix designs did not present permeability and strength results or
did not provide clear constituent proportion information; therefore, they were not
included in Exhibit HB3-1. The seven mix designs presented in Exhibit HB3-1
were reviewed in greater detail based on how closely the site conditions
corresponded with the Holding Basin wall conditions. The number of mix
designs presented in Exhibit HB3-1 was corrected from eight to seven in Section
2.1. The strength and permeability results were also considered when narrowing
down the mix designs. An explanation has been added to Section 4.1.

Appendix C, Section 2.2, Page 2. Please provide additional details. How will
permeability be measured in subsequent testing? Is strength defined as
compressive strength? Do criteria for tensile strength need to be considered?
Do stress\strain relationships need to be developed for the kinematic
analysis? Are there tests that would differentiate potential for shrinkage and
tension cracking of the design mix?

Response: Permeability of bench-scale samples will be measured in general
conformance with ASTM D5084 (Standard Test Methods for Measurement of
Hydraulic Conductivity of Saturated Porous Materials Using a Flexible Wall
Permeameter).
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28.

29.

30.

Strength of the concrete will be defined as compressive strength. Tensile
strength will not be measured, as reinforcement will be required if the concrete
backfill will be placed in tension due to bending during dynamic loading. If
necessary, standard reinforcement will be used, and the industry standard
values will be used for the properties. Stress/strain behaviors will be developed
in the compressive testing of the concrete (either by laboratory measurement of
strain or use of empirical relationships based on compressive strength).
Shrinkage will be evaluated with the ASTM C157 method. If necessary,
reinforcement will be included to reduce the risk of tension cracks using
standard design ACI methods.

Appendix C, Section 2.2, Page 2. Please provide the specific properties that
differentiates “plastic concrete” from “conventional concrete”.

Response: A concise summary of plastic versus conventional concrete was
provided at the beginning of Section 4.1 and additional details were added.
Plastic concrete consists of aggregate, cement, water, and bentonite mixed at
high water to cement ratios, whereas conventional concrete does not typically
include a substantial percentage of bentonite. Plastic concrete is more ductile
than conventional concrete and has a higher resistance to deformation. Plastic
concrete was selected as a focus for research on the Holding Basin mix design
as it is a mixture with the potential to reduce permeability as well as decrease
cracking and brittleness.

Appendix C, Section 4, Page 3. Please describe the literature review process
and why the search was narrowed to the mixes presented in Exhibit HB3-1.

Response: See response to Comment 26. Additional information on how the
search was narrowed down to seven mix designs has been added to Section
4.1.

Appendix C, Section 4.1, Page 3. Please clarify the definition of “Cement
Factor”. Is it the ratio of cement to bentonite or is it the weight of cement and
bentonite divided by the volume of concrete? Are the percentages of cement
(4% to 12%) and bentonite (0% to 6%) the weight of cement and bentonite to
the weight of concrete (including water)? Please define “coarse” and “fine”
aggregate.

Response: The cement factor is equivalent to the weight of cement plus the
weight of bentonite per cubic yard of plastic concrete. The equation for the
cement factor under Definition 1 in the Assumptions and Definitions section of
Exhibit HB3-1 has been adjusted to clarify the definition. The percentages of
cement and bentonite are by weight in dry form, and water has its own
percentage by weight in the calculation package. According to the Portland
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31.

32.

33.

34,

Cement Association, the fine aggregates generally consist of natural sand and
crushed stone (Particle size passing through 3/8-inch sieve) and coarse
aggregates are any particles greater than 0.19-inch. Coarse and fine aggregate
differentiation differs between mix design studies. However, the Plastic Concrete
Cutoff Walls for Earthen Dams study stated that masonry sand and %-inch well-
rounded gravel were used as aggregates.

Appendix C, Section 4, Page 3. A summary and discussion of the results
from the seven mixes (identified in the literature search) would be helpful. A
discussion of how these projects relate or differ from the Holding Basin
containment would also be helpful.

Response: An embedded table has been added into Section 4.1 which provides
a short discussion of the mix designs presented in the calculation package and
comparison to the Holding Basin Containment site conditions. The order of mix
designs in the Section 4.1 table corresponds to the table in Page 3 of the
calculation package.

Appendix C, Exhibit HB3-1, Pages 1. Please define what the subscript
numbers are that are included after some of the text in the first column (Wall
Mix Design) of the table.

Response: The subscript numbers on the wall mix designs correspond to the
Reference number from the list in the Calculation Sheet. Reference 1, Plastic
Concrete Cutoff Walls for Earth Dams, contained multiple mix designs. A note
has been added beneath each table clarifying the subscript number meaning.

Appendix C, Exhibit HB3-1, Page 1. Is “Cement Factor” equal to pounds of
cement divided by pounds of concrete or cubic yards of concrete? Does the
numerator also include the pound of bentonite? The is a typographical error
“‘Benton=ite”. Please clarify what the “Bentonite Percentage (in Cement
Factor)” equals? Does this mean that 40% of the dry reagents (i.e., cement
and bentonite) are bentonite?

Response: The cement factor is equivalent to the weight of cement plus the
weight of bentonite per cubic yard of plastic concrete. The equation for the
cement factor under Definition 1 in the Assumptions and Definitions section has
been adjusted to clarify the definition. The typographical error has been fixed.
The bentonite percentage is the percentage of cement factor, by weight, which
is bentonite. An equation was added under the Assumptions and Definitions
section for the bentonite percentage as it relates to the cement factor. The
bentonite percentage indicates that the weight of bentonite comprises 40% of
the total weight of cement and bentonite in the cement factor value.

Appendix C, Exhibit HB3-1, Page 2 and 3. The sheet title is “Groundwater
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35.

36.

37.

38.

39.

Velocity Calculation”. Are the strength values for rows 1 and 2 unconfined
compressive strength?

Response: The sheet titles have been corrected. The strength values located in
Rows 1 and 2 of the table on Sheet 3 are shear strength values and that detail
has been added to the table.

Appendix C, Exhibit HB3-1, Page 3. The word “concrete” is misspelled in
the last row of the table.

Response: The spelling has been corrected.

Appendix D, Section 4.3.1, Page 6. Photographs of the test pits should be
included as an attachment/exhibit to this report.

Response: Available test pit photographs and photographs of the Gabion Wall
have been compiled as an attachment.

Appendix D, Section 4, Pages 7 and 8. Please provide supporting
information used to develop the soil input perimeters (e.g., density, drained
strength, undrained strength) that will be used in the Slide2 simulations. What
were the specific N-values assigned to each layer? Were the N-values
corrected and how were they averaged across the layer thickness? What
specific empirical correlations were used to develop the perimeters from the N-
values?

Response: Additional detail added to Section 4.4.1. Given the variety of the N-
values in each major stratum and the high efficiency of the hammer, strength
parameters were assigned to layers with similar densities and consistencies in
the major strata as observed during the field explorations. The parameters
developed for the design are described in HB-4.

Appendix D, Section 5, Pages 7 and 8. Please describe how pseudo static
slope stability analysis will be conducted using input as described in Appendix
B. What minimum factor of safety will be used for the pseudo static simulation?
Will this pseudo-static simulations be conducted for both the “long term” and
“short term” conditions?

Response: Sections 5.1 and 5.2 were updated to provide clarification of the
analysis to be conducted.

Appendix E. The seepage analysis only includes calculation sheets. Given
the importance of the seepage analysis to the wall design, please provide a
narrative describing the analysis. Is the model presented a preliminary
simulation with more detailed analysis to be conducted in the design-phase?
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Please describe the software and required inputs and boundary conditions.
Please describe how the aquifer properties were selected. How do the
hydraulic conductivity values shown on the calculation sheet compare to
results from Appendix A? How was the model calibrated? The calculation
sheet shows simulated water levels and observed water levels (March 2021)
on a single cross section, but a more comprehensive calibration is not
provided. For completeness, please provide a description of the process for
sensitivity\parametric analysis.

Response: The PDI narrative is included herein with the specific details on the
model calibration and sensitivity analyses conducted. A summary table of the
sensitivity/parametric analyses completed is attached to the calculation package
and is referenced in the PDI narrative.

40. Appendix E, Section 5, Page 5. The first paragraph of this section suggests
that the design will only consider 2 design scenarios (shallow wall that is
keyed 10 ft into till or deep wall that is keyed 5 ft into bedrock). Please clarify
and edit text as necessary.
Response: The text and figures were updated and clarified as necessary.

41. Appendix F. This appendix is missing. Please provide the laboratory reports
in the final version of the report.

Response: Laboratory reports have been compiled for Appendix F and they will
be provided in the final version.

Please contact me if you have any questions,

Sincerely,

Bruce Thompson

Project Coordinator

Enclosure

cc: Garry Waldeck, MassDEP
Settling Defendants
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Windsor, Connecticut 06095

Attention: Bruce Thompson

Subject: Nuclear Metals, Inc. (NMI)
Draft Holding Basin Containment Wall and Cap Pre-Design Investigation
Evaluation Reports
Concord, Massachusetts

Ladies and Gentlemen:

The purpose of this letter is to transmit our initial draft of the Holding Basin (HB) Pre-Design
Investigation (PDI) Evaluation Reports. The planned scope of work for these PDIs involved conducting
test borings, groundwater sampling, and hydraulic testing of the subsurface soils and bedrock to better
define the geotechnical engineering properties of the subsurface soils and bedrock within and around
the Holding Basin. The Remedial Investigation was sufficient in its completeness to delineate the
subsurface conditions along the proposed containment wall alighment and to define the soil properties
within the footprint of the HB to design the containment wall and cap system anticipated to meet the
Record of Decision (ROD) requirements for the remedy. As required by Section 3.3(a) of the Statement
of Work (SOW), PDI Work Plans (Work Plans) were prepared and submitted to United States
Environmental Protection Agency (EPA) in March 2020 to obtain the information (i.e., address data
gaps) needed to complete the remedial design by conducting additional field investigations. EPA
approved the PDI work plans in October 2020. PDI field activities were implemented between October
2020 and October 2021.

In accordance with Section 3.3(b) of the SOW, PDI Evaluation Reports have been prepared for the three
remedial components (Site-wide Soils and Sediments, in-situ stabilization [ISS], and HB Containment).
This report provides the five PDI evaluation summaries (HB-1 through HB-5) for the Holding Basin
Containment Wall and Cap.
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Please feel free to contact us should you have any questions or if you need additional information.

Sincerely yours,
HALEY & ALDRICH, INC.

'%//2’ '(S:)'W-\(_,(‘l

Mark D. Kelley, P.E. (M Timothy Crowl, P.E. (MA)
Senior Hydrogeologist Associate
Enclosures

\\haleyaldrich.com\share\bos_common\131884-NMI\PDI Summaries\Holding Basin\2022-0920 Documents for Final Portal Upload\2022-0920-PDI Summary
HB_Summary Document-D10.docx
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1. Introduction

On 17 October 2019, the United States Environmental Protection Agency (EPA) lodged a Consent Decree
(CD) with the United States District Court for the District of Massachusetts Eastern Division in
connection with Civil Action No. 1:19-cv-12097-RGS. The CD was entered by the Court on 6 December
2019. The CD and the Statement of Work (SOW) provided as Appendix B to the CD describe the
Remedial Design/Remedial Action (RD/RA) activities to be performed for the Nuclear Metals, Inc. (NMI)
Superfund Site (Site) in Concord, Massachusetts. The RD/RA activities are to be undertaken by the
Settling Defendants (SDs) to the CD, with funding contributions from the Settling Federal Agencies
(SFAs).

To efficiently implement the remedy, the work will be divided five RA projects. RA Projects 1) through 4)
below are outlined in Section 1.4 of the SOW. The need for RA Project 5) was identified during the
Groundwater Non-Time-Critical Removal Action (NTCRA). The five RA projects are:

1) excavation and off-site disposal of contaminated sediments, underground drain lines and debris,
and non-Holding Basin (HB) soil, or “Site-wide Soils and Sediments” (SSS);

2) in-Situ Stabilization (ISS) of depleted uranium (DU) in HB soil and of DU and natural uranium in
overburden and bedrock groundwater or “ISS;”

3) containment of HB-stabilized soil with a low-permeability vertical wall and horizontal sub-grade
cover or “HB Containment;”

4) hydraulic containment and ex-situ treatment of volatile organic compounds (VOCs) and 1,4-
dioxane in overburden groundwater; and

5) hydraulic containment and ex-situ treatment of volatile organic compounds (VOCs) and 1,4-
dioxane in bedrock groundwater.

The Remedial Investigation (RI) was sufficient in its completeness to delineate the nature and extent of
contamination such that risks to human health and the environment could be quantified and remedial
decisions could be made. However, the Rl was not intended to provide all of the information necessary
to design a remediation. Therefore, as required by Section 3.3(a) of the SOW, Pre-Design Investigation
(PDI) Work Plans (Work Plans) were prepared and submitted to EPA in March 2020 to obtain the
information (i.e., address data gaps) needed to complete the remedial design by conducting additional
field investigations. EPA approved the Work Plans in October 2020. PDI field activities were
implemented between October 2020 and October 2021.

In accordance with Section 3.3(b) of the SOW, PDI Evaluation Reports have been prepared for the three
remedial components (Site-wide Soils and Sediments, ISS, and HB Containment). This report provides
the five PDI evaluation summaries (HB-1 through HB-5) for the Holding Basin.

11 PERFORMANCE STANDARDS

The Record of Decision (ROD) provided Remedial Action Objectives (RAOs), which are medium-specific
goals that define the objective of remedial actions to protect human health and the environment. RAOs
specify the chemicals of concern (COCs), potential exposure routes and receptors, and provide a general
description of what the cleanup will accomplish. The RAO that is relevant for the majority of the HB
remedial design and related PDI work is:
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Prevent migration of DU/uranium from soils in the Holding Basin that would result in
groundwater concentrations exceeding ARARs [Applicable and Relevant Requirements];

An additional RAO is also relevant to the stability analyses conducted as part of HB-4 that will be used
for the Sphagnum Bog and Cooling Pond remedial actions:

Protect ecological receptors from exposure to contaminants (PCBs, copper, mercury, and lead) in
sediments indicative of adverse effects at the Sphagnum Bog while maintaining the physical and
ecological integrity of the bog.

The ROD specifies that the remedy must include containment of the stabilized soils with a low-
permeability vertical wall and horizontal cover to isolate the stabilized soil and limit mobility of
contaminants through groundwater. In addition to meeting the groundwater ARARs as noted in the
RAQ, the remedy must also meet the Nuclear Regulatory Commission regulation 10 Code of Federal
Regulations (CFR) Part 40, Appendix A, Criterion 6(1), which is considered an applicable ARAR. As
described in the Remedial Design Work Plan (RDWP), the relevant aspect of this ARAR is that the
containment wall and cover will be constructed to be maintained for 1,000 years to the extent
reasonably achievable and in any case for a minimum of 200 years. This means the containment wall
will also need to be designed to withstand a design earthquake.

The activities conducted as part of PDI HB-1 through PDI HB-5 were intended to provide data to support
a design that will meet the standards described in the ARARs.

1.2 DOCUMENT ORGANIZATION

The HB PDI Evaluation Report includes:

e asummary of the PDI scope and objectives (Section 2)

e asummary of the PDIl implementation activities (Section 3)

¢ documentation of data management and validation (Section 4), and
® next steps in the remedial design process.

Appendices A through E provide documentation of the PDI activities for HB-1 through HB-5, respectively.

2. PDI Objectives

This Holding Basin (HB) Pre-Design Investigations (PDI) Summary Document provides a brief review of
the various site areas, objectives and scopes of the work associated with the completed HB PDI
investigations. This document also provides a summary of implementation procedures conducted
during PDI activities, which were performed consistently over multiple HB activities. Haley & Aldrich,
Inc. (Haley & Aldrich) completed the work in accordance with the RDWP and all appendices, including
the Work Plans, the Field Sampling Plan (FSP), and the Quality Assurance Project Plan (QAPP).

More detailed descriptions of individual HB PDI activities completed, included location identifications

and associated investigation results, and remedy design considerations are provided in the attached HB
appendices.
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2.1 HB-1 HOLDING BASIN GEOTECHNICAL INVESTIGATIONS — SOIL AND BEDROCK

The objective of PDI HB-1 was to collect geotechnical and hydrogeologic data at the HB to support the
design of the containment wall. Details of the investigations and results for this PDI are included in

Appendix A.

AREA OF
INVESTIGATION

Holding Basin

PDI OBJECTIVES

Collect geotechnical,
seismic, and hydrogeologic
data necessary to design a
containment wall that
prevents depleted uranium
(DU) from migrating
downgradient and meets the
applicable or relevant and
appropriate requirements
(ARARS).

PDI SCOPE

Boring installation along the alignment of the cutoff wall into
bedrock to evaluate soil density and bedrock characteristics by
conducting standard penetration tests (SPTs) throughout the
overburden of each of these borings, and coring bedrock for
laboratory testing to aid in the design of the containment wall
and construction methods.

Borehole geophysics to evaluate water bearing zones and
bedrock fracture orientation.

Installation of continuous multi-level tubes (CMTs) to gain multi-
level piezometric head and groundwater quality information to
support hydraulic design of the containment wall and evaluating
ARARs.

Observation wells (OWs) installation within bedrock boreholes
located adjacent to the deep CMTs to allow for slug testing and
short duration pumping to observe response in CMTs and other
OWs.

Geotechnical Laboratory testing: grain size tests on overburden
soils, compression strength tests on rock core, and Cerchar
Abrasivity tests on rock core.

Conduct research on pump house foundation and utility
alignments into pump house and conduct test pits to confirm
utilities and structures (i.e., pump house slabs) that may need to
be removed to enable wall construction or other adjacent
remedial actions.

2.2 HB-2 SEISMIC ANALYSIS FOR CONTAINMENT WALL

The objective of this PDI was to collect information on seismic conditions to support the design
requirements of 10 CFR Part 100 as well as 10 CFR Part 40. Based on 10 CFR Part 100, the closure
remedy will be designed to withstand the Safe Shutdown Earthquake (SSE), including an assessment of
the potential for surface deformation and faulting, liquefaction potential, and stability of the adjacent
slope extending downward to the bog. This analysis will be conducted as part of the 30% RD and
presented with the proposed containment wall design and cap design.

Details of the investigations and results for this PDI are included in Appendix B.
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AREA OF
INVESTIGATION

PDI OBJECTIVES ‘ PDI SCOPE

e Drill six bedrock boreholes for cross-hole geophysics, forming
two sets of 3-hole arrays for the geophysics.

e Field shear wave measurements using cross-hole geophysical
methods to characterize soil and bedrock to support the
probabilistic seismic analysis to meet seismic design
applicable or relevant and appropriate requirements
(ARARs).

e Conduct seismic analysis, determine design loads for
containment wall in accordance with ASCE-7 design
standards, and perform structural design of wall to resist
design earthquake.

Conduct Seismic Evaluation for

Holding Basin Holding Basin Wall Design

23 HB-3 BENCH SCALE TESTING OF SLURRY AND CONTAINMENT WALL MIX DESIGNS
The objective of this PDI was to evaluate potential containment wall mix designs.

AREA OF ‘

INVESTIGATION PDI OBJECTIVES ‘ PDI SCOPE

e Identify potential type and percentage of
bentonite to be used in slurry for temporary
support of excavated panels for containment
wall

Identify mix design information in
support of a performance-based
specification for the barrier wall

Holding Basin construction. Assist contractors with
selection of materials and mix designs as
they prepare bids for barrier wall
construction.

e  Evaluate potential concrete backfill mix designs
to satisfy minimum required permeability and
strength criteria

e  Evaluate mix design materials and their
potential interactions with radiologically
impacted media

Hydraulic conductivity is a critical aspect of the containment wall design, and information is needed on
the ranges of hydraulic conductivities achievable using slurry wall construction methods with different
mix designs. The mix designs will also be used to verify that the design will meet the required changes to
depleted uranium migration in groundwater over the time frame stipulated in 10 CFR Part 40.

Agency review and concurrence on proposed hydraulic conductivity requirements summarized in
Appendix E, HB-5 Seepage Analysis, is necessary before finalizing mix design selections and completing
hydraulic conductivity testing. As such, a literature review of types of mixes and range of hydraulic
conductivity achieved is included within this report but laboratory testing on the proposed mix designs
has not yet been conducted.

Details of the literature review and recommendations for the mix designs to be tested for completion of
this PDI are included in Appendix C, HB-3 - Slurry Wall Mix Designs for Bench Scale Testing .

24 HB-4 COVER DESIGN AND SLOPE STABILITY ANALYSIS
The purpose of this PDI was to investigate the geotechnical properties of sloped areas of the site under
existing conditions and future conditions with conceptual level future grading of the HB and Landfill

areas. Existing slopes in some areas of the site pose risk for slope failure or limit access for equipment
during investigatory activities and future remedial activities, including around the HB, the Cooling Pond
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(including the gabion wall at the northern end), and the Sphaghum Bog. Maintaining stable slopes with
adequate safety factors is critical for executing the selected remedial actions outlined in the ROD.

Details of the investigations and results for this PDI are included in Appendix D.

AREA OF
INVESTIGATION PDI OBJECTIVES PDI SCOPE

e  Complete up to four borings into Holding Basin to collect geotechnical
data necessary for cover system design.

e  Complete hand probes to determine organics thickness within
Sphagnum Bog, and soft sediment thickness of sediments in Cooling

Pond.
Holding Basin e  Complete hand probes along slopes adjacent to the Holding Basin and
Cover and Side Cooling Pond to evaluate near surface soil conditions.
Slopes of Cooling | Cover Design and e  Collect field vane shear measurements on organics located within the
Pond and Slope Stability Analysis bog.
Sphagnum Bog e  Complete two test pits behind the gabion wall south of the Cooling
Areas Pond to evaluate the wall cross-section.

e  Conduct plumbness survey of the gabion wall face at up to two
transects.

e  Conduct slope stability analysis for proposed finished grades of Holding
Basin Cap and adjacent side slopes, and side slopes adjacent to bog and
Cooling Pond.

2.5 HB-5 SEEPAGE ANALYSIS

The purpose of this PDI was to evaluate the various alternative containment wall design depths and the
resulting seepage potential within the overburden and bedrock aquifers. The analysis and results from
this PDI will be used to inform the design of the hydraulic and physical properties of the proposed
containment wall. The analysis presented in this PDI includes evaluating the containment wall keyed
into glacial till or bedrock. The analysis includes several variations to the wall depth and thickness to
determine the appropriate range of design parameters for the wall to meet the design criteria.

Details of the investigations and results for this PDI are included in Appendix E.

AREA OF
INVESTIGATION SRIDEIECLINES PDI SCOPE
e  Setup SEEP/w model with overburden and bedrock aquifer
C let Ivsi geometry using hydraulic conductivity values from Geosyntec
¢ omple etsehe;:jage F’ma ysis calibrated groundwater flow model as well as data gathered in
Holding Basin 0 evaluate hydraulic PDI HB-1.

properties of wall and

determine depth of wall e  Conduct parametric seepage modelling on proposed wall

depths and wall hydraulic conductivity to refine design
parameters of containment wall.
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3. Implementation Summary
3.1  ACCESS

PDI work was conducted within several site areas, and across varying field conditions, some of which
were challenging to access. Conditions at sampling locations included the following: wooded uplands,
steeply sloped wooded areas, at the bottom of steep slopes, areas adjacent to wetland, in wet areas
along wetland fringes, within wetlands with soft sediment present, and near areas of standing water.

Prior to sampling, each proposed sampling location was located either using a hand-held GPS unit or by
Feldman Surveyors, the project survey team, and each location was reviewed for access and general
field condition considerations. Pre-decontaminated (“clean”) or new sampling equipment, supplies,
glassware, etc. was mobilized to each sampling location, either carried by hand or transported using a
wagon sled or using a field vehicle depending on accessibility. Routes to proposed sampling locations
were reviewed to follow general project guidelines related to different zones to be established at the
site (e.g., Contaminated Soil Zone, Contaminant Reduction Zone, etc.). Actual routes and paths through
wooded areas were determined to most safely access each sampling location, with least disturbance to
the surrounding area. Very limited clearing such as clearing of branches, brush, leaves, etc. was
necessary to access some the locations and to create individual sampling areas. Disturbance to surficial
soils was limited.

If applicable, all equipment and tools which entered the restricted area was subject to screening by a
health physicist (HP) according to the Radiological Surveys Health Physics Procedure (HPP; HP-NMI-05 in
the Field Sampling Plan [FSP], RDWP Appendix I) to determine if background levels of radiation exist on
the equipment prior to exposure to on-site soils. To Haley & Aldrich’s knowledge, background levels of
radiation were not detected on equipment prior to exposure to Site soils. Additionally, disposable
barriers were applied as directed by the on-site HP or Radiation Safety Officer (RSO) to prevent
contaminating equipment and tools while in the restricted area. One example of this was where the HB
PDI work for borings conducted within the HB. Access down the steep slope was difficult and required a
temporary handrail that was at the top of the HB. The top post of the handrail functioned as the
exclusion zone marking prior to enter or exiting the HB.

Before entering the restricted area, workers reviewed and signed the specific radiation work permits for
drilling and soil sampling activities, donned the required personal protective equipment (PPE) and
monitoring equipment as specified in the radiation work permit and/or instructed by the RSO or HP.
Prior to initiating work, the staff consulted with the HP and RSO to determine an approach for screening
and transporting equipment to the decontamination area and back so that work can progress efficiently.

For locations where a drill rig was utilized, the driller created an exclusion zone around the drill rig,
typically consisting of cones and roped off. Only the driller,driller’s helper, Haley & Aldrich field
geologist, and RSO Personnel entered the exclusion zone. The borings completed along the alighnment of
the containment wall were in non-wooded areas and required an exclusion zone consisting of a

Table for only the field geologist and RSO personnel as well as the driller and helper to provide collected
samples of soil or rock core.

6 HAtBRicH



3.2 SOIL SAMPLING AND BEDROCK CORE DRILLING

As part of the PDI work the multiple borings were completed through overburden and bedrock. Borings
were completed in accordance with the following ASTMs:

e ASTM D1586 for SPT of the soils;

e ASTM D2488 for the visual description methods for describing the soils;
e ASTM D2113 for rock coring methods; and

e ASTM D6032 for rock quality designation (RQD) measurement methods.

Geotechnical laboratory testing included 15 grain size tests of overburden soil samples, 15 compression
strength tests on rock cores, and 8 Cerchar abrasivity tests on rock cores. Testing was performed in
accordance with the following ASTM International Standards:

e ASTM D6913/D6913M-17: Standard Test Methods for Particle Size Distribution (Gradation) of
Soils Using Sieve Analysis

e ASTM D7928-17 Standard Test Method for Particle-Size Distribution (Gradation) of Fine-Grained
Soils Using the Sedimentation (Hydrometer) Analysis

e ASTM D7012-14el: Standard Test Methods for Compressive Strength and Elastic Moduli of
Intact Rock Core Specimens under Varying States of Stress and Temperatures

e ASTM D7625-10: Standard Test Method for Laboratory Determination of Abrasiveness of Rock
using the CERCHAR Method.

3.3 CROSSHOLE SEISMIC BORING INSTALLATION

The procedures of ASTM D4428 require cased boreholes, and the casing is specified to be either PVC or
aluminum. The boreholes were completed by installing 3-inch (in.) ID PVC Schedule 40 casing, in each of
the boreholes of each crosshole array. The cross-hole borehole locations are shown on Figure 1 and are
spaced 12 to 15 feet (ft) apart. Prior to conducting the cross-hole testing, a deviation survey was
completed by Geophysical Applications, Inc.

The completed boreholes were drilled by Cascade Drilling, and met the following requirements:

e The cased boreholes were confirmed to be sufficiently straight to allow free passage of a
cylinder 2.5 in. in diameter by 52 in. long. (This requirement ensures that the downhole source
passes freely through the casing.)

e The casings were capped and grouted for the full depth of the boreholes in accordance with
ASTM D4428. Rigid grout was utilized within bedrock, and non-rigid grout was used within the
overburden section of the boreholes.

e Prior to the testing, the boreholes were filled with potable water.
34 SHALLOW SOIL SAMPLING
For surficial soil (0 to 1 ft), sampling was completed using a hand auger or other hand-held excavation
device such as a shovel or hand trowel. Samples were collected by advancing an approximate 4-in.

diameter stainless steel hand auger to a 1 ft depth, or by manually hand excavating explorations using a
shovel and/or hand trowel to a minimum dimension of approximately 6 in. wide by 6 in. long to 1 ft

7 HAtBRicH



depth. Soil samples were collected from the hand auger or from the side walls of the explorations,
compositing the entire 1-ft depth interval in a disposable aluminum pan. The volume of collected
material was stirred to homogenize the sample and then placed in appropriate glassware for submission
to the laboratory.

The general drilling soil logging and sampling activities were conducted in accordance with SOP NMI-S-
004 — Drilling and NMI-S-006 — Soil Description. Additional procedures related to radiological screening
of the soil cores and coordination with the HP and RSO have been outlined above.

Upon completion, explorations in softscape areas were backfilled with soil cuttings and explorations in
pavement areas were backfilled with crushed stone and the ground surface was restored or graded to
approximate existing surrounding conditions. Excess soil cuttings not used for analytical soil samples or
backfill were containerized and transported to the storage drum containment area. The borings
conducted within the HB were grouted flush with ground surface, and the liner was patched.

3.5 GROUNDWATER SAMPLE COLLECTION

Groundwater sampling conducted as part of the HB PDI work was performed using low-flow
methodology as outlined in the EPA Low-Stress (Low-Flow) Standard Operating Procedure EQASOP-
GWA4. A copy of the NMI-GW-010 is included in the FSP.

Field instruments were inspected and calibrated at the beginning of each day and checked during field
activities to verify performance. Instrument specific calibration procedures were performed in
accordance with the instrument manufacturer’s requirements.

During low flow purging, a multi-parameter meter was used to measure pH, specific conductivity,
turbidity, dissolved oxygen, oxidation reduction potential (ORP) and temperature. Readings were
collected at 5-minute intervals and recorded on field logs. Once the parameters were stable, the

samples were collected into laboratory provided glassware.

Samples were submitted to Alpha Analytical Labs in Westborough, Massachusetts (a National
Environmental Laboratory Accreditation Program [NELAP] accredited laboratory) and GEL Laboratories
in Charleston, South Carolina. VOCs, semi-volatile organic compounds (SVOCs), and nitrate/nitrite were
analyzed by Alpha Analytical Labs. VOCs were analyzed by EPA method 8260C, SVOCs were analyzed by
EPA Method 8270D, and nitrate and nitrite were analyzed by EPA Method 353.2. Metals were analyzed
by GEL Laboratories using EPA Method SW 846 3005A/6020B. The chemicals of concern analyzed are
outlined in Table L-1 of the ROD and listed below.

e 1,1-Dichloroethane

e Tetrachloroethene

e Trichloroethene

e Vinyl chloride

e 1,4-Dioxane

e bis(2-Ethylexyl)phthalate

e Arsenic
e Barium
e Chromium
e Cobalt
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e Copper

e lron

e Manganese

e Molybdenum

e Thorium

e Depleted Uranium
e Natural Uranium
e Nitrate

e Nitrite

Additional samples were submitted for quality control, as summarized in QAPP (Appendix J of the
RDWP). Quality control samples were analyzed for all parameters analyzed during sampling events.

3.6 FIELD SAMPLE PROCESSING
3.6.1 Prior to and During Processing

At each land-based soil or bedrock sample location, polyethylene sheeting was placed to create a small,
dedicated area to temporarily stage sampling equipment and supplies, and to process the samples. For
sediment samples collected in wet areas (within or adjacent to wetlands, or in pond), sediment was
collected at the sample locations, then transported to a safe location at a dry, stable area for sample
processing.

Small sample processing areas were also constructed at either each drilling/sampling location to process
soil samples collected by the drilling rigs, or at centralized locations used to facilitate drilling/sampling at
several locations.

For activities where a drill rig was used, after work areas and processes were established, drilling
commenced with continuous sampling. Soil cores were extracted and carried to the logging area by the
driller or the driller’s helper. The borings were advanced, and the soil cores were extracted until the final
depth of the boring was reached. If the driller proceeded faster than the field engineer or geologist
could process samples, the soil cores were staged in liners at the logging area. After a soil core had been
set in the logging area, the core liner was cut open and logged by the field engineer or geologist using
the Unified Soil Classification System (USCS) and following the soil description SOP (NMI-S-006, in the
FSP).

Refer to the applicable project specific FSP (Appendix | of the RDWP, de maximis, September 2020), the
Standard Operating Procedures (SOPs) located as Appendix | 1 of the FSP, QAPP (Appendix G of the
Remedial Design Work Plan, de maximis, September 2020) for further details related to protocols for
sample processing, glassware, preservation, chains of custody, decontamination, and field
documentation requirements and procedures for sample collection activities. Sampling was conducted
in general accordance with the FSP, SOPs and QAPP, discussed above.

3.6.2 Following Processing

After sample processing was completed, the dedicated sampling equipment was bagged for disposal and
the remaining equipment was decontaminated prior to reuse. Refer to the Investigative Derived Waste
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(IDW) Handling and Storage (SOP NMI-005) and Field and Heavy Equipment Decontamination
Procedures (SOP NMI-007) SOPs for additional details related to those items.

Following completion of the sampling, the completed as-sampled locations were marked with a flag or
wood stake with flagging attached. Subsequently, all completed soil sampling locations were surveyed
by a professional land surveyor. Note that sediment samples were collected immediately adjacent to
corresponding piezometer locations, therefore locations were not marked nor surveyed separately.

If applicable, each time staff and/or equipment left a restricted area, it was screened out of the
restricted area under the guidance of the HP following the Personnel Monitoring and Decontamination
HPP (HP-NMI-06, in the FSP) and signed out of the specific radiation work permit. All waste and PPE
generated during the field event was bagged appropriately, handled and dispose of directed by the RSO
and described in the IDW handling and storage SOP (NMI-5 in the FSP) and Radioactive Waste HPPs HP-
NMI-19 and HP-NMI-27 in the FSP.

3.7 FIELD SAMPLE SCREENING

Prior to further handling, soils were initially screened with a handheld radiation survey instrument to
ensure radiation levels are at a level where the core is safe to handle as determined by the HP and
approved by the on-site RSO. Once the soil was deemed safe by the HP or RSO to handle without
further controls, the soils were logged by the field engineer or geologist and following the soil
description SOP (NMI-S-006, in the FSP). After logging, the soil core was screened again using the
handheld radiation survey instrument by the HP, and the count rate per minute was logged.

At the end of the sampling day, all soil samples collected were screened by the onsite Radiological
Laboratory to determine the concentration and total radioactivity prior to shipment. Gamma
spectroscopy was be used to identify the isotope and assign activity present in each sample. The
samples were grouped to comply with Department of Transportation (DOT) and International Air
Transport Association (IATA) guidelines. The screening data was also provided to the receiving
laboratory for approval prior to shipment.

3.8 IDW MANAGEMENT

IDW generated during the surficial, subsurface and supplemental delineation sampling included soil
cuttings from subsurface explorations. IDW management and waste stream documentation was handled
through de maximis. Excess soil was placed back within the hand exploration and/or borehole
completed to the extent possible. Excess soil cuttings were drummed for future disposal in accordance
with the Transportation and Off-Site Disposal Plan dated 21 October 2021. Excess groundwater was
containerized, treated on-site, and discharged to the Cooling Pond.

4., Data Validation

Data validation was conducted in conformance with the QAPP (Worksheet #34 to #37) to assess the
data usability such that deficiencies in the data and potential impacts to the results were identified. Data
validation was performed by ddms, Inc. following receipt of the laboratory data reports from GEL
Laboratories, LLC. Laboratory reports are provided as Appendix F. Appropriate qualifiers codes, as
defined in the EPA National Functional Guidelines, were amended to the data points in the database.
The data validation reports are available on the Project Portal and the original laboratory data reports
have been archived.
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5. Next Steps
5.1  DESIGN COMPONENTS

Data generated during the HB PDI will be used as the basis for the 30% Remedial Design (RD) of the
Containment Wall and cap system for the Holding Basin. The data presented herein is intended to
supplement the Conceptual Site Model of the site and to provide a refined understanding of the soil and
bedrock conditions along the alignment of the HB containment wall. Geotechnical, seismic, and
hydrogeologic data and associated field explorations are summarized in Appendix A, HB-1. On-going
analysis as part of the 30% RD includes a summary of ground motion parameters of the bedrock and
shear wave measurements from the cross-hole geophysics that will be used to complete a kinematic
analysis of the proposed containment wall (Appendix B, HB-2), additional stability analyses (Appendix D,
HB-4), and additional seepage model runs to support the design (Appendix E, HB-5). Figure 1 shows the
completed explorations around the HB. Figures 2 through 7 show geologic sections through the HB in
the orientation shown on Figure 1.

While the PDI Evaluations further defined the subsurface conditions, it is anticipated that some
additional test borings along the wall alignment as part of the design process will be conducted to define
the toe elevation of the containment wall. Based on the seepage analysis located in Appendix E, HB-5,
the wall can be embedded 5 ft into the glacial till, 10 ft into glacial till or to top of bedrock, or 5 ft into
bedrock in order to achieve adequate cut-off; however, the glacial till is less than 10 ft thick on the
northeast side of the HB. In this area, the wall is expected to extend into the top of the rock. The limits
of wall embedment into bedrock will be important to define between the 30% RD and the 90% RD.

As outlined in the specific PDI Summary Appendices (Appendices A through E) the data collected as part
of the Holding Basin PDI work is compiled herein to facilitate the completion of the 30% RD. Because of
the complexity of the Site and the necessary coordination with the scheduled 1SS work, the sequence of
construction of the HB containment wall will be determined based on the ISS schedule. Grading of the
HB will be required, and that preliminary grading plan will be part of the site wide soil design, as that
portion of site construction is expected to begin before the implementation of the ISS remedy is
completed within the HB limits. For example, soil removal from the center of the plume will enable
injections related to ISS to be conducted more easily. In addition, regrading of the holding basin as part
of the soil removal remedy will enable access to steeper side slopes of the holding basin by the ISS
injection equipment. The design drawings for the Site-wide soils and sediment, coupled with the ISS and
containment wall and cap are expected to include the following drawing sets to allow for separate
phases of construction to complete the entire remedy:

e AOlI8and9

e Courtyard Area and Building D (Plume Core)

¢ Building E and Regrading of Holding Basin

e Landfill and Wetlands

® ISSin Holding Basin and Plume Core Areas (Design by Geosyntec)
* Containment Wall and Cap

* Cooling Water Pond and Gabion Wall Stabilization

e Building A and D, and North Lot Restoration
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5.2 DESIGN SCHEDULE

The initial grading of the Holding Basin will be included in a design drawing set for the excavation of the
footprint of Building E. This part of the remedy will include segregating soils from Building E for off-site
disposal and for on-site reuse to establish the grades required for the construction of the HB
Containment Wall. This will allow an early action construction activity to enable ISS to be conducted
within the HB.
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APPENDIX A

HB-1 - Geotechnical and Hydrogeologic Investigations for
Containment Wall and Cap
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PDI HB-1: Investigation of Holding Basin Footprint and Containment Wall Alignment

1 Scope of Work

The planned scope of work for this Pre-Design Investigation (PDI) for the holding basin (HB) involved collecting
subsurface data needed to design the HB containment wall and the low hydraulic conductivity cap to meet the
HB specific remedial action outlined in the Record of Decision (ROD). Activities performed in accordance with
the HB PDI Work Plan (Work Plan) to meet the objectives of this PDI include:

AREA OF
INVESTIGATION PDI OBJECTIVES PDI SCOPE

e  Boringinstallation along the alignment of the cutoff wall into bedrock
to evaluate soil density and bedrock characteristics by conducting
standard penetration tests (SPTs) throughout the overburden of each
of these borings, and coring bedrock for laboratory testing to aid in
the design of the containment wall and construction methods.

Collect geotechnical, e  Borehole geophysics to evaluate water bearing zones and bedrock
seismic, and hydrogeologic fracture orientation.
data necessary to design a e Installation of continuous multi-level tubes (CMTs) to gain multi-level
containment wall that piezometric head and groundwater quality information to support
X X prevents depleted uranium hydraulic design of the containment wall and evaluating ARARs.

Holding Basin (DU) from migrating e  Observation wells (OWs) installation within bedrock boreholes located
downgradient and meets the adjacent to the deep CMTs to allow for slug testing and short duration
applicable or relevant and pumping to observe response in CMTs and other OWs.
appropriate requirements e  Geotechnical Laboratory testing: grain size tests on overburden soils,
(ARARs). compression strength tests on rock core, and Cerchar Abrasivity tests

on rock core.

e  Conduct research on pump house foundation and utility alignments
into pump house and conduct test pits to confirm utilities and
structures (i.e., pump house slabs) that may need to be removed to
enable wall construction or other adjacent remedial actions.

By completing the outlined scope of work, Haley & Aldrich, Inc. (Haley & Aldrich) was able to obtain the
following information:

e Characterization of the groundwater flow within the overburden and fractured bedrock within the
proposed containment wall area.

e Characterization of the geotechnical parameters of the overburden and bedrock by collecting soil and
rock samples for grain size distribution testing of the soil, and abrasivity and compressive strength
testing of the rock.

e Determination the geophysical properties of the bedrock and identification of the location and
orientation of water bearing zones and fractures within the bedrock.

e Determination of the depth and extent of the glacial till stratum, the depth to bedrock within the
proposed HB containment wall as well as measurements of the hydraulic conductivity of each discrete
zone of overburden soils and bedrock.

e Characterization of groundwater quality data within each discrete zone including the overburden soils
and bedrock within the HB containment wall area.
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e Evaluation of the presence of subsurface structures associated with the pump house which may need to
be removed to enable wall construction or other adjacent remedial actions.

e Characterization of soil density and stratigraphy below the footprint of the HB to evaluate the potential
for settlement of subgrade soils due to the loading of the fill section to grade the footprint of the HB to
construct a cap. Note: this is touched on briefly within this report but covered in more detail within the
HB-4 Summary.

Data collected during this PDI will be used to design the containment wall thickness, depth, alignment, and
constructability. Data obtained during HB-1 investigations will also be used to evaluate alternative designs of the
final grading and cap design.

2  Summary of Work
This PDI included:
e Drilling of six (6) investigation borings and installation of CMTs within the six (6) completed boreholes;
e Installation of four (4) observation wells;
e Completion of a series of laboratory tests to evaluate soil and bedrock conditions;
e Drilling of six (6) boreholes for two (2) transects of cross-hole seismic testing;

e Collection of borehole geophysics data from eight (8) of the drilled boreholes (a combination of the
locations completed for CMTs and center location of each of the cross-hole seismic testing transects);
and

e Completion of three (3) test pits to confirm the limits of the former pump house.

The locations of the explorations are shown on Figure 1 of HB Summary Report and Table HB1-1 provides a
summary of the depth and type of well installation for each location.

2.1 TEST BORING DRILLING

To evaluate subsurface geologic and geotechnical conditions, borings were advanced 20 to 50 feet (ft) into
bedrock from October 2020 through January 2021 around the perimeter of the HB. Test borings were also
drilled within the HB to depths ranging from 30 to 60 ft below ground surface.

Boreholes were advanced using sonic drilling methods in the overburden and bedrock of each borehole.
Overburden soil was logged continuously in a 6-inch (in.) borehole and SPT was performed using split spoons to
make a qualitative assessment of soil density. The SPT data was collected using a calibrated auto-hammer. The
SPT data was not needed to be adjusted as the autohammer showed that the energy transmitted was typically
within 87% of the SPT test of a 30 inch drop of a 140 Ib. weight. Overburden samples were collected for grain
size distribution testing.

Sonic drilling was performed with a PQ diameter (Roschen™ Genuine Q wireline system core barrel designation)
wireline barrel, which yields 3.3 in. diameter bedrock cores. Bedrock was cored to evaluate rock characteristics
and measure rock quality designation (RQD) for every core-run, which was at 5 ft intervals. Bedrock was cored
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up to 20 ft in three (3) of the borings and up to 50 ft in three (3) of the borings. Two (2) of the six (6) cross-hole
seismic boreholes were also advanced in the same methods as described above. The other four (4) cross-hole
borings were advanced to the prescribed depths using sonic drilling methods. Rock cores were preserved for
geotechnical testing including unconfined compression strength tests and Cerchar abrasivity tests. The rock core
testing was performed by Geotesting Express of Acton, Massachusetts.

The following borings were installed during the HB-1 PDI work: HA20-CMT-1 through HA20-CMT-6, HA20-GP-101
through HA20-GP-106, HA20-GP-102A, and HA20-B101 through HA20-B104. Locations of the borings are shown
on Figure 1 of HB Summary Report, and boring logs and the SPT auto-hammer calibration records are in included
in Exhibit HB1-1.

2.2 GEOPHYSICS FIELD COLLECTION

A borehole geophysical survey was conducted from October 2020 through January 2021 in eight (8) completed
boreholes (HA20-CMT-1, HA20-CMT-2, HA20-CMT-3, HA20-CMT-4, HA20-CMT-5, HA20-CMT-6, HA20-GP-102A,
and HA20-GP-105). The geophysical survey was conducted by Geophysical Applications, Inc., and consisted of
lowering a series of downhole tools to the bottom of the exploration. Borehole logs are included in

Exhibit HB1-2.

These tools measured the characteristics of the borehole and characterized the depths and orientations of
bedrock fractures. The tools included: a fluid temperature (FTemp) sensor, fluid resistivity (FRes) sensor, three-
arm mechanical caliper, optical televiewer, acoustic televiewer, and heat-pulse flowmeter.

The fluid-property logs were recorded by sensors (Mt. Sopris model 2FSB-1000) mounted on the bottom of a
caliper probe (Mt. Sopris model 2CAA-1000), during the first logging run down each borehole. Fluid properties
were recorded while lowering the probe at a cable speed of 5 ft per minute; the caliper log was recorded at a
speed of 12 ft per minute.

Optical televiewer imaging was performed using an Advanced Logic Technology (ALT) model OBI40 MkIV optical
televiewer probe. This device provides a full-color digital image of the borehole’s interior, oriented with respect
to both vertical and magnetic north. The OBI40 image was recorded using a vertical sampling interval of 0.007 ft,
with one pixel for each degree of arc around the borehole’s interior. The images from the optical televiewer
allowed for viewing of geologic elements that exhibit contrasting colors (e.g. bedding bands of light or dark-
colored minerals, or iron-oxide staining at hydraulically-active bedrock fractures).

Acoustic televiewer imaging was performed using an ALT model ABI40 acoustic televiewer probe. This device
imaged the interiors of the bedrock boreholes via ultrasound pulses. ABI40 images were interpreted to measure
the dip angle and down-dip azimuth of both tight and physically open planar features (bedding, joints, and
fractures) encountered within each bedrock borehole.

Flowmeter testing was performed using a Mount Sopris model HPF-2293 heat-pulse flowmeter probe. This
device heated a small volume of water that served as a tracer pulse. The length of time needed for the warm
water to pass a thermistor mounted above or below the heating element, allowed calculation of the flow rate in
gallons per minute (gpm). Flowmeter measurements were performed during ambient (non-pumping) conditions
to identify transmissive fractures encountered by the bedrock boring that exhibit differing hydraulic head. The
measurements were repeated under pumping conditions to identify fractures that contribute to groundwater
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recharge in each borehole. Flowmeter testing was performed at depths near hydraulically active fractures,
which were determined based on results of the fluid-property, caliper, and acoustic televiewer logs.

The data collected from the survey was used to identify the location of hydraulically dominant fracture zones,
and define the nature, extent, and orientation of fractures. This data was used to determine the intervals to
screen observation wells and CMT intervals in each borehole.

2.3 CMT WELL INSTALLATION

Solinst CMTs wells were installed from 10 December 2020 through 15 January 2021 in six (6) of the boreholes
(HA20-CMT-1 through HA20-CMT-6) following completion and interpretation of the geophysical survey
described in Section 2.2 and prior to completing the remaining cross-hole seismic boreholes. The CMT
installation logs are included in Exhibit HB1-3.

Each CMT well was installed with three (3) to seven (7) ports. Locations of the ports in the bedrock were based
on the results of the geophysical survey such that the ports were installed within the hydraulically active
fracture sets. In addition, some ports were placed in the overburden based on previously observed geologic
conditions. Dual CMT ports, where one port is used to monitor water level and the other is equipped with
dedicated tubing for groundwater sampling within the same geologic unit, were installed at some locations. CMT
wells were constructed using a stainless-steel mesh surrounding the opening port, secured with clamps, and
backfilled with a sand pack. CMT well installation was performed by a Trained CMT Contractor as certified by the
manufacturer. The driller that completed the work is Cascade Environmental Drilling, and the personnel onsite
were certified CMT installers. Table HB1-1 provides a summary of the installed CMT channels, including the
formation screened and the elevation of each channel.

As there is no conventional well screen in the CMTs, each port needed to be developed to establish a hydraulic
connection with the formation. Each CMT port was developed prior to sampling using a peristaltic pump, a mini-
inertial pump, or similar.

2.4 OBSERVATION WELLS

Four (4) observation wells were installed between 8 January 2021 and 16 January 2021. Three (3) completed
boreholes were used for the wells (HA20-CMT-3(OW), HA20-CMT-5(0OW), and HA20-CMT-6(OW)) with each
located adjacent to the three (3) deeper CMT instrumented boreholes. Based on the subsurface conditions
encountered at the HA20-CMT-3 location, an additional well screened in the glacial till strata was proposed. This
location had a thicker sequence of glacial till and the additional well could provide additional data on potential
depths of the proposed containment wall. This additional well was installed and designated HA20-CMT-3T(OW).

Wells were constructed with 2 in. machine-slotted polyvinyl chloride (PVC) screen and 2 in. PVC riser pipe. The
location of the well screen, screen slot size, and filter pack was determined based on field conditions.

Table HB1-1 includes a summary of the well screen intervals, the formations screened, and the elevations of the
screened interval. The observation well logs are included in Exhibit HB1-3.

Following the installation, observation wells were developed in accordance with NMI-GW-002 Monitoring Well
Development Operating procedure included in the Field Sampling Plan (FSP).
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2.4.1 Groundwater Elevation Monitoring

Groundwater levels were measured in all the CMT channels and observation wells following well development.
An additional round of site-wide groundwater levels was also conducted prior to an April 2021 sampling event.
Table HB1-2 includes a summary of the groundwater monitoring events and additional rounds of groundwater
monitoring conducted around the HB during the PDI work.

2.4.2 Hydrogeologic Testing

A series of field tests were performed within select observation wells to evaluate hydrogeologic properties,
which included monitoring the results from field testing such as pulse testing, short duration pumping tests, and
slug tests on completed observation wells and CMTs. Test results provided an estimate of the hydraulic
conductivity (k) of each hydrogeologic unit within the area of the proposed HB containment wall. Pneumatic slug
tests were performed at each CMT well port and rising/falling head slug tests were performed at observation
wells installed in this PDI. Additionally, short-duration pumping tests were performed at the 2 in. diameter
observation wells.

2.4.2.1 Slug Tests

In-situ slug tests were performed at observation wells HA20-CMT-3T(OW), HA20-CMT-3B(OW), HA20-CMT-
5(0W), and HA20-CMT-6(OW) to estimate hydraulic conductivity. This testing included rising and falling head
slug tests. The tests were recorded using a pressure transducer (Solinst Levelogger™) placed at the bottom of
the observation well, which measured water pressure every two (2) seconds during testing. Static water level
was measured prior to testing to convert the water pressure to feet of water over the pressure transducer.
Testing consisted of lowering a sand-filled Teflon tube (i.e., slug bar) into the well, which raised the water level
by displacing water within the well. The recovery rate of the water to reach static level is a falling head slug test.
Once that test was completed, the slug bar was removed, and the resulting displacement of the water was lower
than static. The rate of recovery to static water level for this portion of the test is a rising head permeability test.
The falling and rising head tests were repeated up to three (3) times on each well.

2.4.2.2 Short Duration Pumping Tests

Following well installation and development, Haley & Aldrich performed a series of groundwater pumping tests
on the observation wells installed in this PDI to evaluate aquifer properties. The test method consisted of placing
a Geotech Geosub-2 submersible pump and Solinst Levelogger™ Model 3001 (Levelogger) in the corresponding
pumping well and two (2) surrounding observation wells. The leveloggers were placed at the bottom of the
pumping and observation wells, which are equipped with a pressure transducer that measures water pressure
and a self-contained electronic data acquisition system. Haley & Aldrich also installed a Solinst Barologger™ to
compensate for changes in barometric pressure during the pumping tests.

The water level response in the pumping well and surrounding were monitored and recorded every two (2)
seconds in the pumping well and every five (5) seconds in the observation wells during the pumping test. In
addition, water levels in surrounding CMT well ports were manually monitored using a hand-held water level
meter throughout the duration of each pumping test.
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2.4.3 Groundwater Sampling

Groundwater sampling was completed following the installation of the observation wells and CMT wells as part
of the site-wide groundwater monitoring event conducted in April 2021. A total of 18 groundwater samples

were collected from the recently installed CMTs and OWs during the April monitoring event. The OWs and CMT
channels that were sampled were analyzed for the target chemicals of concern listed in the site ROD in order to
characterize groundwater quality within the discrete geologic zones of the proposed HB containment wall area.

Groundwater sampling was performed using low-flow methodology as outlined in the U.S. Environmental
Protection Agency (EPA) Low-Stress (Low-Flow) Standard Operating Procedure EQASOP-GWA4. A copy of the
NMI-GW-010 was included in the FSP.

2.5 TEST PITS FOR EVALUATING UTILITY ALIGNMENT AND STRUCTURAL SUPPORT OF FORMER PUMP
HOUSE

The existing pump house, sometimes referred to as the tank house, is located nearby the alighment of the
proposed HB containment wall, and accordingly, associated subsurface structures and utilities may need to be
removed to enable wall construction or other adjacent remedial actions. The Schematic included as Figure HB1-
1 shows the historic drawing of the Pump House. Figure 1 of the Holding Basin PDI Report shows the proposed
alignment of the HB wall and the locations of the borings.

To assess the presence of subsurface structures and utilities, this PDI included a review of available information,
including drawings, to determine pump house foundation details (including type and approximate depths), and
identification of any potential utility alignments associated with the pump house.

In addition to the review of available information, three (3) test pits (HA-TP-101 through HA-TP-103) were
excavated to varying depths 21 April 2021. The test pits were excavated adjacent to the former tank house and
north of the tank house to evaluate if utilities penetrate the tank house (as shown on Figure HB1-1) and observe
foundations at the pump house. Test pit logs are included in Exhibit HB1-1.

3 Deviations from Work Plan

As discussed in Section 2.4.1, an additional well was screened in the glacial till strata based on the subsurface
conditions encountered at the HA20-CMT-3 location. The added location, HA29-CMT-3T (OW), had a thicker

sequence of glacial till and the separate well provided additional data on potential depths considered for the
containment wall.

4 Results
4.1 GEOTECHNICAL PROPERTIES
4.1.1 Overburden

The subsurface soil descriptions are included on the boring logs in Exhibit HB1-1 and supplemented with grain
size distribution testing included in Exhibit HB1-4. Up to 15 soil samples were specified in the Work Plan, but
only 12 samples were collected for grain size distribution testing due to consistency in observed soil conditions.
Overburden conditions were classified within the HB (HA20-B101 through HA20-B104) and conditions
encountered at the test borings generally consist of loose to medium dense Fill (poorly graded SAND, 6 to 8 ft
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thick) overlying loose to medium dense Ice Contact Deposits (poorly graded SAND, silty SAND, and sandy SILT,
up to 47 ft thick). The Ice Contact Deposits were penetrated at two (2) boring locations where medium dense to
dense Glacial Till (poorly graded SAND) was encountered in thicknesses of 5 to 10 ft prior to terminating borings.
Bedrock was not encountered at the borings inside the HB but is expected to be approximately 80 ft below
existing ground surface.

4.1.2 Bedrock

The full core descriptions of the bedrock can be found in boring logs for HA20-CMT-1, HA20-CMT-2, HA20-
CMT-3, HA20-CMT-4, HA20-CMT-5, and HA20-CMT-6 included in Exhibit HB1-1, and the photographs and lab
testing of the rock core is included in Exhibit HB1-5. The geotechnical data of the rock testing results are
provided in Table HB1-3. The Rock Quality Designation (RQD) observed in the rock cores varied between 6% and
100%; generally, the RQD values were between 70% and 95%.

The bedrock has very high compressive strength, ranging from 2,878 to 31,073 pounds per square inch (psi), and
the abrasivity is characterized as high (2.00) to extreme (6.00) abrasiveness.

4.2 HYDROGEOLOGIC TESTING AND RESULTS
The data collected from the CMT channels and observation wells around the HB are summarized in Table HB1-4.

Coupled with the chemical testing data, the results from the hydrogeological testing were used to evaluate the
potential contaminant pathway and determine the appropriate depth the HB containment wall should
penetrate to mitigate the potential migration pathways of contaminants of concern. These results were
incorporated into the groundwater modeling completed as part of HB-5 PDI work.

4.2.1 Slug Testing and Results

The recovery data, or rising and falling head data, was interpreted using the Bouwer & Rice and Butler analytical
methods. The geometric means of hydraulic conductivity slug test results are summarized below and additional
back up information is provided in Exhibit HB1-6.

Estimated
Screen . . .
Interval Screen Hydraulic Estimated Hydraulic
: Lithology Conductivity Conductivity (ft/day)
Elevation (ft)
(cm/sec)
Bouwer-Rice FH? 2.30E-06 0.0065
. . Bouwer-Rice
HA20-CMT-3T | 110.41-90.41 Glacial Till RH? 3.28E-06 0.0093
Geomean 2.75E-06 0.0078
Bouwer-Rice FH 5.18E-05 0.1469
Shallow .
HA20-CMT-3B 83.53-73.53 Bouwer-Rice RH 1.50E-04 0.4246
Bedrock
Geomean 8.81E-05 0.2497

! Bouwer-Rice FH: represents results from falling head test procedure.
2 Bouwer-Rice RH: represents results from rising head test procedure.
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Screen Estimated
Screen . Hydraulic Estimated Hydraulic
Well ID Interval Litholo solution Conductivit Conductivity (ft/day)
Elevation (ft) e Y g .
(cm/sec)
Bouwer-Rice FH 6.58E-05 0.1866
Shallow i
HA20-CMT-6 98.54 - 93.54 Bouwer-Rice RH 7.60E-05 0.2153
Bedrock
Geomean 7.07E-05 0.2004
Bouwer-Rice FH 5.53E-05 0.1566
Intermediate .
HA20-CMT-5 82.79-72.79 Bouwer-Rice RH 4.43E-05 0.1256
Bedrock
Geomean 4.95E-05 0.1403

4.2.2 Short Duration Pumping Testing and Results

The pumping test consisted of pumping water from the pumping well at a rate that ranged from approximately
0.3 to 3.0 gpm. The geometric means of the pumping test results are summarized below and additional back up
information is provided in Exhibit HB1-7.

Screen Screen Estimated Estimated Hydraulic
Interval Litholo Transmissivity Conductivity
Elevation (ft) . (ft2/day) (cm/sec)
Hantush-Jacob E3 0.798 2.17E-05
Shallow .
HA20-CMT-3B 83.53-73.53 Hantush-Jacob R 0.868 2.36E-05
Bedrock
Geomean 0.833 2.26E-05
Hantush-Jacob E 0.275 6.94E-06
Shallow
HA20-CMT-6 98.54 - 93.54 Hantush-Jacob R 0.091 2.29E-06
Bedrock
Geomean 0.158 3.99E-06
Hantush-Jacob E 0.991 4.37E-05
Int diat
HA20-CMT-5 82.79-72.79 | Mormedlae o ntush-Jacob R 0.215 9.47E-06
Bedrock
Geomean 0.461 2.03E-05

4.3 TEST PIT SUMMARY

Test pits conducted to investigate the pump house area indicate portions of the slab and foundation wall are
present nearby the planned HB containment wall alignment. While the wall alighnment does not run though the
pump house, the pump house may need to be removed to enable wall construction or other adjacent remedial
actions. The limits of the below grade structures as they are understood from historic drawings were confirmed
for the containment wall design as part of this PDI.

3 Hantush-Jacob E: results represent curve match for entire test duration.
* Hantush-Jacob R: results represent curve match for late time data, or recovery portion of pumping test.
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44 GROUNDWATER QUALITY

Compilation of groundwater quality and the subsurface conditions are shown by the Geosyntec profile, Figure
HB1-2, compiled from the PDI work completed by Geosyntec for the groundwater plume. Groundwater quality
plotted on the Geosyntec profile is from the April 2021 round of groundwater sampling and analysis.

5 Summary of Future Design Considerations
5.1 CONSIDERATIONS FOR CONTAINMENT WALL DESIGN

The primary objective of the containment wall is to mitigate the migration of DU from the source area of the
site, which is the holding basin. The primary pathway of DU is through the overburden deposit. The ice contact
deposit overlying the glacial till and bedrock contains the significant mass of DU. In order to contain the DU
within the sand and gravel ice contact deposit, the containment wall needs to penetrate at least 5 ft into the
underlying glacial till. However, as shown on Figures 2 through 6 of HB Summary Report, the glacial till thickness
is variable along the alignment of the containment wall. As a result, the alternative wall embedments are being
evaluated based on the subsurface conditions include:

e 5 ft embedment into glacial till
e 10 ft embedment into glacial till or to top of bedrock
e 5 ft embedment into bedrock

The containment wall alignment and these alternative embedments are shown in plan and profile on Figure 7 of
HB Summary Report. As a part of the 30% RD, cost, seepage modeling data, and mix design specifications will be
considered in order to determine an appropriate well embedment.

Information on the physical properties of the bedrock obtained during this PDI will be used to further evaluate
constructability factors for excavating the overburden using a clam shell and hydromilling of the bedrock as
necessary to achieve appropriate cutoff depth of the installed containment wall. These characteristics of the
rock will be important in the developing the 30% RD of the containment wall.

5.2 GROUNDWATER EVALUATION

A series of hydrogeologic tests were performed on the newly installed wells to characterize groundwater flow
within the proposed containment wall alignment. It is not expected that the final alighment of the wall will
incorporate all saturated soils where DU is present. Otherwise, it would need to extend to encompass essentially
the full extent of the groundwater DU plume. DU in soil and groundwater inside and outside the wall alighment
will also be treated with In-Situ Stabilization (ISS).

The HB containment wall PDlIs, incorporated as subsequent Appendices, include the seismic analysis (HB-2,
Appendix B), mix design for the wall material (HB-3, Appendix C), slope stability (HB-4, Appendix D), and the
seepage analysis (HB-5, Appendix E). In addition, the ISS of the soils within the HB and the plume core is also
part of the overall remedy for containment of the DU. Furthermore, Institutional Controls (ICs) will be in place
once the HB remedy is completed to prevent future excavation or development of the footprint of the HB.
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5.3 GEOTECHNICAL EVALUATION AND CONSIDERATIONS FOR CAP DESIGN

Fill inside the holding basin and the sand and gravel deposit below groundwater will have injections of apatite
and other materials to sequester the uranium within the footprint of the HB. In order to allow for the injections
of apatite there will be some interim grading conducted to fill the HB to about elevation (El.) 170 so the
injections can extend vertically down along the current steep side slopes of the HB. The final grades of the HB
with a low permeability cap will be about flush with the top elevation of the HB, which varies from about El. 185
to El. 175. The underlying Ice Contact Deposits and Glacial Till are not anticipated to settle significantly under
new loading from up to approximately 25 ft of fill to be placed during closure of the holding basin. Due to the
granular nature of the natural soils, most of the settlement resulting from placement of new fill is anticipated to
occur within a few months after final grade has been reached and settlement should not be of magnitude that
will damage the cover system or adversely impact grading to provide positive surface drainage from the area.
Long-term consolidation settlement of the natural soils is not anticipated. Additional analysis related to capping
is included in the HB-4 PDI Summary.
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TABLE HB1-1

SUMMARY OF CMT AND OW INSTALLATIONS

NUCLEAR METALS INC.
CONCORD, MASSACHUSETTS
FILE NO. 131884

Page1lof1

Top of | Bottom of ;:IZ:: Bg::t;n;nof :l:‘:fl:;: Reference
Well ID Formation Total Depth/| Screen | Screen - o " Elevation (ft
CMT Number| (BGS) (BGS) Elevation | Elevation | Elevation NGVD 1929)
(ft NGVD | (ft NGVD | (ft NGVD
HA20-CMT-3B(OW) Bedrock 108 98 108 83.53 73.53 181.53 184.3
HA20-CMT-3T(OW) Glacial Till 92 82 92 100.41 90.41 182.41 184.79
HA20-CMT-5(0W) Bedrock 100 90 100 82.79 72.79 172.79 175.64
HA20-CMT-6(0W) Bedrock 84 79 84 98.54 93.54 177.54 180.29
HA20-CMT-1S Overburden (Ice Contact Deposits) land 4 55.9 56.4 121.64 121.14 180.13
HA20-CMT-1I Glacial Till 2 64.9 65.4 112.64 112.14 180.13
HA20-CMT-1D, Shallow Bedrock 3and6 72.9 73.4 104.64 104.14 177.54 180.13
HA20-CMT-1D, Intermediate Bedrock 5 85.9 86.4 91.64 91.14 180.13
HA20-CMT-1D3 Deep Bedrock 7 94.3 94.8 83.24 82.74 180.13
HA20-CMT-2S Overburden (Ice Contact Deposits) 4and1 61.4 61.9 126.50 126.00 190.85
HA20-CMT-2I Shallow Bedrock 5and 2 85.4 85.9 102.50 102.00 190.85
HA20-CMT-2D, Shallow Bedrock 3 91.4 91.9 96.50 96.00 187.9 190.85
HA20-CMT-2D, Intermediate Bedrock 6 122.9 123.4 65.00 64.50 190.85
HA20-CMT-2D; Deep Bedrock 7 135.1 135.6 52.80 52.30 190.85
HA20-CMT-3S Overburden (Ice Contact Deposits) 1 57.9 58.4 126.75 126.25 184.65
HA20-CMT-3I Glacial Till 2 84.9 85.4 99.75 99.25 184.65
HA20-CMT-3D, Shallow Bedrock 3and6 101.9 102.4 82.75 82.25 184.65
HA20-CMT-3D, Intermediate Bedrock 4 113.9 114.4 70.75 70.25 18164 184.65
HA20-CMT-3D3 Intermediate Bedrock 5 123.9 124.4 60.75 60.25 184.65
HA20-CMT-3D, Deep Bedrock 7 142.9 143.4 41.75 41.25 184.65
HA20-CMT-4S Overburden (Ice Contact Deposits) 1 61.9 62.4 114.96 114.46 176.86
HA20-CMT-4l Glacial Till 2 78.9 79.4 97.96 97.46 176.86
HA20-CMT-4D, Shallow Bedrock 3and6 90.9 914 85.96 85.46 173.94 176.86
HA20-CMT-4D, Intermediate Bedrock 4 102.9 103.4 73.96 73.46 176.86
HA20-CMT-4D, Deep Bedrock S5and7 110.9 111.4 65.96 65.46 176.86
HA20-CMT-5S Overburden (Ice Contact Deposits) 1 44.9 45.4 131.74 131.24 176.64
HA20-CMT-5I Overburden (Ice Contact Deposits) 2 64.9 65.4 111.74 111.24 176.64
HA20-CMT-5I, Glacial Till 3 72.9 73.4 103.74 103.24 176.64
HA20-CMT-5D, Shallow Bedrock 4 81.9 824 94.74 94.24 173.45 176.64
HA20-CMT-5D, Intermediate Bedrock 5 91.9 924 84.74 84.24 176.64
HA20-CMT-5D3 Intermediate Bedrock 6 116.9 117.4 59.74 59.24 176.64
HA20-CMT-5D, Deep Bedrock 7 129.1 129.6 47.54 47.04 176.64
HA20-CMT-6S Overburden (Ice Contact Deposits) 2 65 65.5 115.45 114.95 180.45
HA20-CMT-6I Shallow Bedrock 4and 1 77 77.5 103.45 102.95 180.45
HA20-CMT-6D, Shallow Bedrock 3 83 835 97.45 96.95 180.45
HA20-CMT-6D, Intermediate Bedrock 5 99.5 100 80.95 80.45 177.34 180.45
HA20-CMT-6D3 Intermediate Bedrock 6 118 118.5 62.45 61.95 180.45
HA20-CMT-6D, Deep Bedrock 7 126 126.5 54.45 53.95 180.45
NOTES:
1. FT: Feet
2. BGS: Ground Surface
3. CMT: Continuous Multichannel Tubing
4. OW: Observation Well
Haley & Aldrich, Inc.
\\haleyaldrich.com\share\bos_common\131884-NMI\PDI Summaries\Holding Basin\HB-1\Tables\2021-1101-Table HB1-1-Summary of CMT and OW Installations-D1.xIsx November 2021



TABLE HB1-2

SUMMARY OF GROUNDWATER ELEVATION DATA - CMTS AND OWS

NUCLEAR METALS INC.
CONCORD, MASSACHUSETTS

FILE NO. 131884

Page l1of 1

Reference
Well ID Formation Total Depth/ 3:;2::(:“?; Total Depth/ | DTW (ft) |Elevation (ft Gr,;zc:::,:er
CMT Number CMT Number NGVD 1929)
HA20-CMT-3B(OW) Bedrock 108 108 46.8 184.3 137.5
HA20-CMT-3T(OW) Glacial Till 92 3/31/2021 92 48.31 184.79 136.48
HA20-CMT-5(0W) Bedrock 100 100 32.12 175.64 143.52
HA20-CMT-6(0W) Bedrock 84 84 36.26 180.29 144.03
HA20-CMT-1S Overburden (Ice Contact Deposits) land4 land4 37.24 142.89
HA20-CMT-1I Glacial Till 2 2 37.24 142.89
HA20-CMT-1D, Shallow Bedrock 3and 6 3/31/2021 3and 6 37.20 180.13 142.93
HA20-CMT-1D, Intermediate Bedrock 5 5 35.73 144.40
HA20-CMT-1D; Deep Bedrock 7 7 35.84 144.29
HA20-CMT-2S Overburden (Ice Contact Deposits) 4and1 4and 1 51.41 139.44
HA20-CMT-2I Shallow Bedrock 5and 2 5and 2 52.88 137.97
HA20-CMT-2D; Shallow Bedrock 3 3/31/2021 3 52.84 190.85 138.01
HA20-CMT-2D, Intermediate Bedrock 6 6 49.49 141.36
HA20-CMT-2D; Deep Bedrock 7 7 49.39 141.46
HA20-CMT-3S Overburden (Ice Contact Deposits) 1 1 47.89 136.76
HA20-CMT-3I Glacial Till 2 2 46.43 138.22
HA20-CMT-3D, Shallow Bedrock 3and6 3and6 46.14 138.51
HA20-CMT-3D, Intermediate Bedrock 4 Eeg 4 46.16 184.65 138.49
HA20-CMT-3D; Intermediate Bedrock 5 5 47.16 137.49
HA20-CMT-3D, Deep Bedrock 7 7 46.57 138.08
HA20-CMT-4S Overburden (Ice Contact Deposits) 1 1 37.01 139.85
HA20-CMT-4l Glacial Till 2 2 36.92 139.94
HA20-CMT-4D, Shallow Bedrock 3and 6 3/31/2021 3and 6 36.01 176.86 140.85
HA20-CMT-4D, Intermediate Bedrock 4 4 34.93 141.93
HA20-CMT-4D; Deep Bedrock S5and7 S5and7 37.21 139.65
HA20-CMT-5S Overburden (Ice Contact Deposits) 1 1 47.85 128.79
HA20-CMT-5I Overburden (Ice Contact Deposits) 2 2 34.39 142.25
HA20-CMT-5I, Glacial Till 3 3 34.39 142.25
HA20-CMT-5D; Shallow Bedrock 4 3/31/2021 4 34.34 176.64 142.30
HA20-CMT-5D, Intermediate Bedrock 5 5 33.00 143.64
HA20-CMT-5D; Intermediate Bedrock 6 6 31.93 144.71
HA20-CMT-5D, Deep Bedrock 7 7 - -
HA20-CMT-6S Overburden (Ice Contact Deposits) 2 2 37.8 142.65
HA20-CMT-6I Shallow Bedrock 4and 1 4and 1 37.61 142.84
HA20-CMT-6D, Shallow Bedrock 3 3 36.39 144.06
HA20-CMT-6D, Intermediate Bedrock 5 B EL20L 5 36.01 180.45 144.44
HA20-CMT-6D; Intermediate Bedrock 6 6 36.08 144.37
HA20-CMT-6D, Deep Bedrock 7 7 - -
NOTES:
1. DTW: Depth to water
2. FT: Feet
3. CMT: Continuous Multichannel Tubing
4. OW: Observation Well
Haley & Aldrich, Inc.
\\haleyaldrich.com\share\bos_common\131884-NMI\PDI Summaries\Holding Basin\HB-1\Tables\2021-1101-Table HB1-2-Summary of Groundwater Elevation Data - CMTs and OWs-D1.xlsx November 2021



TABLE HB1-3

SUMMARY OF GEOTECHNICAL DATA OF ROCK TESTING RESULTS

NUCLEAR METALS INC.

CONCORD, MASSACHUSETTS

FILE NO. 131884

Page 1of 1

Compressive Strength of Rock

Abrasiveness of Rock

(ASTM 7012 Method C) CERCHAR Method (ASTM D7625)
Cored Analyzed Compressive Analyzed
Core Interval RQD |Sample Interval | Bulk Density Strength  [Sample Interval CAl
Boring ID ID (ft -BGS) Core Description (%) (ft) (pcf) (psi) (ft) CAls | CAI* | Classification
HA20-CMT-1 Cl | 77.2-78.0 [Very hard, fresh grey with white spots medium to coarse grained ASSSABET QUARTZ DIORITE, massive 78% Not submitted for analysis 77.29-77.39 |3.78 4.22 Extreme
C2 | 80.5-81.6 [Very hard fresh, dark grey, medium to fine grained ASSSABET QUARTZ DIORITE, massive 95% | 80.68 - 81.36 180 2878 Not submitted for analysis
C4 | 89.7-90.8 [Very hard fresh, dark grey, medium to fine grained ASSSABET QUARTZ DIORITE, massive 93% | 89.90-90.59 176 11015 Not submitted for analysis
HA20-CMT-2 Cl | 90.5-92.3 [Very hard fresh light to dark grey, very coarse to medium grained ASSSABET QUARTZ DIORITE, massive 100%| 90.60 -91.27 166 5963 91.28-91.38 | 2.26(2.72 High
C2 | 94.3-96.0 (Very hard fresh light to dark grey, very coarse to medium grained ASSSABET QUARTZ DIORITE, massive 83% | 94.46-95.14 176 19665 94.15-94.25 | 4.09( 4.53 Extreme
C4 |102.6 - 104.0 [Very hard fresh light to dark grey, very coarse to medium grainedASSSABET QUARTZ DIORITE, massive 92% |(103.31-103.95 167 27317 Not Tested
HA20-CMT-4 Cl | 93.2-94.9 [Very hard, fresh grey with white spots medium to coarse grained ASSSABET QUARTZ DIORITE, massive 97% | 93.34-94.03 168 31073 94.04-94.14 | 3.98 | 4.42 | Extreme
C2 | 98.5-99.6 [Very hard fresh, dark grey, medium to fine grained ASSSABET QUARTZ DIORITE, massive 90% | 98.61-99.26 172 20892 Not submitted for analysis
C3 |103.0-104.2 [Very hard fresh, dark grey, medium to fine grained ASSSABET QUARTZ DIORITE, massive 93% (103.17 - 103.87 172 17011 Not submitted for analysis
HA20-CMT-5 Cl | 81.9-83.5 [Very hard, fresh dark grey with white spots medium to coarse grained ASSSABET QUARTZ DIORITE, massive 92% | 82.31-82.99 177 23759 83.00 - 83.10 | 3.82 | 4.26 | Extreme
C2 | 87.4-88.3 [Very hard, fresh dark grey with white spots medium to coarse grained ASSSABET QUARTZ DIORITE, massive 100%| 87.50-88.19 178 25750 Not submitted for analysis
C3 | 90.0-90.9 (Very hard, fresh dark grey with white spots medium to coarse grained ASSSABET QUARTZ DIORITE, massive 93% | 90.09 -90.76 178 27932 Not submitted for analysis
HA20-GP-102A | C2 | 98.5-99.5 [Very hard fresh light to dark grey, very coarse to medium grained ASSSABET QUARTZ DIORITE, massive 98% | 98.59-99.26 181 24272 99.27 - 99.37 | 3.81 | 4.25 | Extreme
C3 |101.5-102.6 [Very hard fresh light to dark grey, very coarse to medium grained ASSSABET QUARTZ DIORITE, massive 96% |(101.71 - 102.39 179 21260 Not submitted for analysis
C4 [108.7 - 109.7 |Very hard fresh light to dark grey, very coarse to medium grained ASSSABET QUARTZ DIORITE, massive 93% | 108.83 - 109.47 162 10898 109.48 - 109.58| 3.52 | 3.96 High
HA20-GP-105 C1 |110.4-111.8 |Very hard, fresh, grey with pockets of dark grey medium to coarse grained ACTON GRANITE, massive 73% (110.51-111.20 161 11492 111.21-111.31|3.85| 4.29 Extreme

Abbreviations and Units:
PDI = Potential Degradation Index

ft = feet

BGS = Below Ground Surface

RQD = Rock Quality Designation
pcf = pounds per cubic foot

psi = pound per square inch

CAIl = CERCHAR Abrasiveness Index

CAls = CERCHAR Abrasiveness Index for smooth (saw cut) surface
CAI* = CERCHAR Abrasiveness Index for natural surface

Haley & Aldrich, Inc.
\\haleyaldrich.com\share\bos_common\131884-NMI\PDI Summaries\Holding Basin\HB-1\Tables\Table HB1-3-NMI_PDI-Rock Core Data Table.xlsx

Notes:

1. The full core descriptions can be found in the boring logs for HA20-CMT-1, HA20-CMT-2, HA20-CMT-4, HA20-CMT-5, HA20-GP-102A and HA20-GP-105. These borings were
drilled in October 2020 through January 2021 by Haley & Aldrich as a part of the field exploration program in support of the Remedial Design for the Nuclear Metals, Inc. site.
2. The analytical testing was performed by GeoTesting Express of Acton, Massachusetts.
3. During the uncompressive strength testing, the axial load was applied continuously at a stress rate that produced failure in a test time between 2 and 15 minutes.
4. The CERCHAR test is run on a saw cut surface of the core sample using a stylus with a hardness of 54/56 HRC

5. The correlation between CAls and CAI* is as shown below:
CAI* = (0.99 X CAls) +0.48
6. CAl Classification is as follows:

Very low abrasiveness 0.30-0.50 High abrasiveness 2.00-4.00

Low abrasiveness 0.50-1.00

Extreme abrasiveness 4.00-6.00
Medium abrasiveness 1.00-2.00 Quartzitic 6.0-7.0 N/A

November 2021



TABLE HB1-4

SUMMARY OF GROUNDWATER QUALITY DATA

NUCLEAR METALS INC.
CONCORD, MASSACHUSETTS
FILENO. 131884

Page 1 of 8

Location Name HA20-CMT-101 HA20-CMT-1D1 HA20-CMT-1D1 HA20-CMT-1D2 HA20-CMT-1I HA20-CMT-1S HA20-CMT-2D1 HA20-CMT-2D2 HA20-CMT-2D3 HA20-CMT-2I HA20-CMT-2S
Sample Name Overburden HA20-CMT-101-09172021 HA20-CMT-1D1-04072021 HA20-CMT-1D1-07162021 HA20-CMT-1D2-07162021 HA20-CMT-11-04072021 HA20-CMT-15-04072021 HA20-CMT-2D1-04152021 HA20-CMT-2D2-07192021 HA20-CMT-2D3-07192021 HA20-CMT-21-04092021 HA20-CMT-25-04082021
Sample Date 09/17/2021 04/07/2021 07/16/2021 07/16/2021 04/07/2021 04/07/2021 04/15/2021 07/19/2021 07/19/2021 04/09/2021 04/08/2021
ROD Cleanup| Bedrock ROD Cleanup Level
Level 540452019 550420009 550420011 540451019 540451007 541203007 550420013 550420015 541034007 540450017
540452020 550420010 550420012 540451020 540451008 541203008 550420014 550420016 541034008 540450018
Lab Sample ID 1L2150411-01 L2117504-24 12138330-02 12138330-03 12117504-13 L2117504-07 L2119379-09 L2138589-01 L2138589-02 L2118225-06 L2117869-27
Volatile Organic Compounds (ug/L)
1,1-Dichloroethane NA 2.7 - 1U 1U - 1U 1U 1U - - 1U 1U
1,1-Dichloroethene NA NA - 1U 1U - 1U 1U 1U - - 1U 1U
1,2,4-Trimethylbenzene NA NA - 2U 2U - 2U 2U 2U - - 2U 1.3)
1,2-Dichloroethene (total) NA NA - 1U 1U - 1U 1U 0.2) - - 1U 1U
1,3,5-Trimethylbenzene NA NA - 2U 2U - 2U 2U 2U - - 2U 0.26J
1,4-Dioxane 0.46 0.46 - - 250U - - - - - - - -
2-Butanone (Methyl Ethyl Ketone) NA NA - 23] 5U - 5U 5U 5U - - 2) 5U
2-Hexanone NA NA - 1.8) 5U - 5UJ 5UJ 5U - - 5U 5U
Acetone NA NA - 10 3] - 5U 5U 3.7) - - 12 8.3
Benzene NA NA - 0.4) 0.18) - 05U 05U 05U - - 05U 0.44)
Bromodichloromethane NA NA - 1u 1u - 1v 1u 1u - - 1u 1u
Bromomethane (Methyl Bromide) NA NA - 2UJ 2U - 2UJ 2UJ 2U - - 2U 2U
Carbon disulfide NA NA - 0.37) 2U - 2U 2U 2U - - 2U 2U
Chloroform (Trichloromethane) NA NA - 1U 1U - 0.33) 1)+ 0.75) - - 0.28) 1U
Chloromethane (Methyl Chloride) NA NA - 2U 2U - 2U 2U 2U - - 0.33) 2U
cis-1,2-Dichloroethene NA NA - 1U 1U - iU 1U 0.2) - - 1U 1U
Dibromochloromethane NA NA - 1u 1u - 1u 1u 1iv - - 1u 1u
Ethylbenzene NA NA - 0.26) 1U - 0.2) 1U 1U - - 1U 0.52)
m,p-Xylenes NA NA - 0.86) 2U - 0.82) 2U 2U - - 2U 1.9)
Methylene chloride (Dichloromethane) NA NA - 0.73) 2U - 2U 2U 2U - - 0.84) 2U
n-Butylbenzene NA NA - 2U 2U - 2U 2U 2U - - 2U 2U
o-Xylene NA NA - 0.48) 1U - 0.41) 1U 1U - - 1U 1.2
Tetrachloroethene 5 5 - 0.44) 0.6) - 1v 1u 2 - - 0.63) iU
Toluene NA NA - 1.8 0.62) - 1.5 1U 1U - - 0.54) 3.7
Trichloroethene 5 5 - 1u 1u - 1U 1iv 0.94 )+ - - 0.22) 1u
Xylene (total) NA NA - 1.3) 1U - 1.2) 1U 1U - - 1U 3.1)
Semi-Volatile Organic Compounds (ug/L)
bis(2-Chloroethyl)ether NA NA - 2U) 2U - 2U) 2U 2U) - - 2U) 2U)
bis(2-Ethylhexyl)phthalate 6 6 - 3U 3U - 3U 3U 3UJ - - 24) 3UJ
Diethyl phthalate NA NA - 5UJ 5U - 5U 5U 5Ul - - 5U 5UJ
Phenol NA NA - 5UJ 5U - 5UJ 5UJ 5UJ - - 1.3)- 5UJ)
Semi-Volatile Organic Compounds (SIM) (ug/L)
1,4-Dioxane 0.46 0.46 0.196 0.212 0.198 0.105) 0.144 U 0.15U 2.57 0.438 0.417 1.78 0.144U
2-Methylnaphthalene NA NA - 0.12J- - - 0.1U 0.1U 0.1UJ - - 0.18J- 0.1UJ)
Acenaphthene NA NA - 0.02) - - 0.1U 0.1UJ 0.1UJ - - 0.1U 0.1UJ
Acenaphthylene NA NA - 0.33 - - 0.1U 0.1U 0.1UJ - - 0.22 0.1UJ)
Benzo(a)anthracene NA NA - 0.1U - - 0.1U 0.1U 0.1UJ - - 0.04) 0.1UJ
Benzo(a)pyrene NA NA - 01U - - 0.1U 0.1U 0.1UJ - - 0.02) 0.1UJ
Benzo(b)fluoranthene NA NA - 0.02) - - 0.1U 0.1U 0.1UJ - - 0.1U 0.1UJ
Benzo(g,h,i)perylene NA NA - 0.1U - - 0.1U 0.1U 0.1UJ - - 0.03) 0.1UJ
Benzo(k)fluoranthene NA NA - 0.1U - - 0.1U 0.1U 0.1UJ - - 0.01) 0.1UJ
Chrysene NA NA - 0.1U - - 0.1U 0.1U 0.1UJ - - 0.03) 0.1U)
Dibenz(a,h)anthracene NA NA - 0.1U - - 0.1U 0.1U 0.1UJ - - 0.1U 0.1U)
Fluoranthene NA NA - 0.06) - - 0.1U 0.1U 0.1UJ - - 0.1U 0.1UJ)
Fluorene NA NA - 0.02) - - 0.1U 0.1U 0.1UJ - - 0.1U 0.1UJ
Indeno(1,2,3-cd)pyrene NA NA - 0.1U - - 0.1U 0.1U 0.1UJ - - 0.03) 0.1UJ)
Naphthalene NA NA - 0.22J)- - - 0.1U 0.1UJ 0.1UJ - - 0.1UJ 0.1UJ
Phenanthrene NA NA - 0.06) - - 0.1U 0.1U 0.1UJ - - 0.1U 0.1UJ)
Pyrene NA NA - 0.14 - - 0.1U 0.1U 0.1UJ - - 0.09) 0.1UJ
Inorganic Compounds (ug/L)
Aluminum, Dissolved NA NA - 31.9) 27.8) 19.3U 19.3U 193U 19.3U 19.3U 19.3U 19.3U 88.4
Antimony, Dissolved NA NA - 1U 1U 1uU 1uU 1uU 1uU 1uU 1U 1U 1U
Arsenic, Dissolved 10 10 - 3.38) 2.6) 2U 2U 2U 3.27) 22.7 311 4.77) 2U
Barium, Dissolved NA 2000 - 47.3 18.3 29.7 28.3 25.3 46.3 27.9 17.5 48.7 26.3
Beryllium, Dissolved NA NA - 02U 0.2U 0.2U 0.2U 0.2U 0.2U 02U 02U 02U 02U
Cadmium, Dissolved NA NA - 03U 03U 03U 03U 03U 03U 03U 03U 03U 03U
Calcium, Dissolved NA NA - 45000 28700 55600 32600 26500 36700 45000 48700 61900 24200
Chromium, Dissolved 100 100 - 3U 3U 3U 3U 3U 3U 3U 3U 3U 3U
Cobalt, Dissolved 6 6 - 0.793) 03U 0.973) 0.638) 0.411) 0.889) 0.413) 0.53) 0.524) 12.9
Copper, Dissolved 1300 NA - 03U 03U 03U 0.464) 0.588) 0.329) 03U 03U 03U 0.451)
Iron, Dissolved 14000 14000 - 588 488 667 33U 33U 156 146 389 735 544
Lead, Dissolved NA NA - 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U
Magnesium, Dissolved NA NA - 7350 5110 11900 8650 6630 5720) 11000 10400 10900 4260
Manganese, Dissolved 300 300 - 1430 691 700 53.6 10.3 1350 894 1510 1040 634
Molybdenum, Dissolved 100 100 - 118 46.2 3.51 0.705) 0.276) 43.1 8.6 11.9 52 35.9
Nickel, Dissolved NA NA - 1.19) 0.6 U 0.755) 3.98 1.04) 1.06J 0.6U 0.6U 0.995) 11.1
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TABLE HB1-4

SUMMARY OF GROUNDWATER QUALITY DATA

NUCLEAR METALS INC.
CONCORD, MASSACHUSETTS
FILENO. 131884

Page 2 of 8

Location Name HA20-CMT-101 HA20-CMT-1D1 HA20-CMT-1D1 HA20-CMT-1D2 HA20-CMT-1I HA20-CMT-1S HA20-CMT-2D1 HA20-CMT-2D2 HA20-CMT-2D3 HA20-CMT-2I HA20-CMT-2S
Sample Name Overburden HA20-CMT-101-09172021 HA20-CMT-1D1-04072021 HA20-CMT-1D1-07162021 HA20-CMT-1D2-07162021 HA20-CMT-11-04072021 HA20-CMT-15-04072021 HA20-CMT-2D1-04152021 HA20-CMT-2D2-07192021 HA20-CMT-2D3-07192021 HA20-CMT-21-04092021 HA20-CMT-25-04082021
Sample Date 09/17/2021 04/07/2021 07/16/2021 07/16/2021 04/07/2021 04/07/2021 04/15/2021 07/19/2021 07/19/2021 04/09/2021 04/08/2021
ROD Cleanup| Bedrock ROD Cleanup Level
Level 540452019 550420009 550420011 540451019 540451007 541203007 550420013 550420015 541034007 540450017
540452020 550420010 550420012 540451020 540451008 541203008 550420014 550420016 541034008 540450018
Lab Sample ID L2150411-01 L2117504-24 12138330-02 12138330-03 12117504-13 L2117504-07 L2119379-09 L2138589-01 L2138589-02 L2118225-06 L2117869-27
Potassium, Dissolved NA NA - 14500 8710 8370 4650 3480 6580 4470 4550 10400 6370
Selenium, Dissolved NA NA - 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U
Silver, Dissolved NA NA - 03U 03U 03U 03U 03U 03U 03U 03U 03U 03U
Sodium, Dissolved NA NA - 369000 170000 20900 26100 28600 182000 23200 47500 366000 47400
Thallium, Dissolved NA NA - 06U 06U 06U 06U 06U 06U 06U 06U 06U 06U
Thorium, Dissolved 0.33 0.33 - 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 07U 07U 07U 07U
Uranium, Dissolved 30 30 - 62.8 1.06 2.24 0.067 U 0.35) 88.5 21.6 12.1 27.6 1.88
Uranium-235, Dissolved 30 30 - 0.129 0.01U 0.0147) 0.01U 0.01U 0.644 0.151 0.0845 0.191 0.01U
Uranium-238, Dissolved 30 30 - 62.7 1.06 2.23 0.067 U 0.35) 87.8 215 12.1 274 1.88
Vanadium, Dissolved NA NA - 33U 33U 33U 33U 33U 33U 33U 33U 33U 33U
Zinc, Dissolved NA NA - 33U 33U 33U 33U 33U 33U 33U 33U 33U 33U
Inorganic Compounds (ug/L)
Aluminum, Total NA NA - 253 35.5) 46) 19.3U 193U 42.5) 19.3U 19.3U 19.3U 294
Antimony, Total NA NA - 1U 1U 1uU 1uU 1uU 1uU 1uU 1U 1U 1U
Arsenic, Total 10 10 - 3.5) 2.74) 2U 2U 2U 3.3) 23.3 32.7 4.71) 2.07)
Barium, Total NA 2000 - 50.2 19 29.8 27.8 25.7 40 30 17.8 48 27.3
Beryllium, Total NA NA - 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U
Cadmium, Total NA NA - 03U 03U 03U 03U 03U 03U 03U 03U 03U 03U
Calcium, Total NA NA - 48200 29000 55200 32400 27000 32400) 46100 47500 56400 24000
Chromium, Total 100 100 - 3U 3U 3U 3U 3U 3U 3U 3U 3U 3U
Cobalt, Total 6 6 - 0.969) 03U 1.03 0.618) 0.425) 0.855) 0.453) 0.553) 0.522) 13.3
Copper, Total 1300 NA - 0.958) 03U 0.427) 0.3UJ 0.3UJ 0.3UJ 0.373) 0.361) 03U 1.31)
Iron, Total 14000 14000 - 1000 578 737 33U 33U 194 169 440 849 780
Lead, Total NA NA - 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U
Magnesium, Total NA NA - 7780 5120 12000 8700 6690 5000 11000 11000 10400 4290
Manganese, Total 300 300 - 1580 704 701 52.6 10.6 1260 949 1600 981 654
Molybdenum, Total 100 100 - 123 47.6 3.55 0.656 ) 0.25) 41.7 9.75 12.8 51.2 36.8
Nickel, Total NA NA - 1.61) 06U 0.799) 3.7 1.16) 0.755) 06U 06U 0.772) 11.3
Potassium, Total NA NA - 15100 8770 8370 4600 3500 6050 4600 4750 10400 6410
Selenium, Total NA NA - 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U
Silver, Total NA NA - 03U 03U 03U 03U 03U 03U 03U 03U 03U 03U
Sodium, Total NA NA - 387000 174000 20700 25900 28900 169000 23700 48700 332000 48200
Thallium, Total NA NA - 0.6U 0.6U 06U 0.6U 0.6U 06U 0.6U 0.6U 06U 06U
Thorium, Total 0.33 0.33 - 0.7U 07U 07U 07U 07U 07U 0.7U 0.7U 0.7U 0.7U
Uranium, Total 30 30 - 77.3 11 2.2 0.067 U 0.0954) 84.7 21.8 12.7 26.5 1.69
Uranium-235, Total 30 30 - 0.163 0.01U 0.0151) 0.01U 0.01U 0.622 0.147 0.0935 0.187 0.01U
Uranium-238, Total 30 30 - 771 11 2.19 0.067 U 0.0954) 84.1 21.6 12.6 26.3 1.69
Vanadium, Total NA NA - 33U 33U 33U 33U 33U 33U 33U 33U 33U 33U
Zinc, Total NA NA - 33U 3.3U 5.91) 3.3U 3.3U 3.3U 33U 33U 33U 33U
Other
Dissolved Organic Carbon (DOC) (mg/L) NA NA 12 46) 21 0.7) 0.42) 0.54) 22) 13 6.7 50) 5.9)
Alkalinity, Bicarbonate (as CaCO3), Total (mg/L) NA NA 132 162 151 73.4 28.6 18.3 127 89.8 100 195 69.4
Carbonate, Total (mg/L) NA NA 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U
Chloride, Total (mg/L) NA NA 86.8 130 90.1 96.4 82.6 81.3 52.5J- 56 56.2 89.6 J- 70.2
Fluoride, Total (mg/L) NA NA 0.52 0.534 0.613 0.054 0.038) 0.048) 0.482 J- 0.195 0.118 0.408 0.181J)-
Nitrate (as N), Total (mg/L) 10 10 0.023) 0.1U 0.1U 1 3.9 )+ 3.1+ 0.1U 01U 0.1U 0.1U) 0.89 J+
Nitrite (as N), Total (mg/L) 1 1 0.05U 0.05U 0.05U 0.087 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05 UJ
Orthophosphate, Total (mg/L) NA NA - 0.015 0.052 - 0.001) 0.001) 0.052 - - 0.066 0.005 UJ
Phosphorus, Total (mg/L) NA NA - 0.059 0.124 - 0.004) 0.01U 0.095) - - 0.078 0.029
Sulfate, Total (mg/L) NA NA 124 609 J- 232 37.8 21.4)- 16 J- 239 J- 51.1 115 692 27.9)-

ABBREVIATIONS AND NOTES:
mg/L: milligrams per liter
NA: Not Applicable

ug/L: micrograms per liter

-: Not Analyzed

- Analytes detected in at least one sample are reported herein. For a complete list of analytes see

the laboratory data sheets.

- Bold values indicate a detection above the reporting limit.

- Shaded values indicate an exceedance of the Overburden or Bedrock ROD Cleanup Level.

- Bedrock and Overburden ROD Cleanup Levels are from Table L-1 - Groundwater Cleanup Levels,

as listed in the Record of Decision (ROD).
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TABLE HB1-4

SUMMARY OF GROUNDWATER QUALITY DATA

NUCLEAR METALS INC.
CONCORD, MASSACHUSETTS
FILENO. 131884

Page 3 of 8

Location Name HA20-CMT-3B(OW) HA20-CMT-3D2 HA20-CMT-3D3 HA20-CMT-3D4 HA20-CMT-3I HA20-CMT-3S HA20-CMT-3T(OW) HA20-CMT-3T(OW) HA20-CMT-3T(OW) HA20-CMT-4D1
Sample Name Overburden HA20-CMT-3B(OW)-04052021 HA20-CMT-3D2-04122021 HA20-CMT-3D3-07192021 HA20-CMT-3D4-07202021 HA20-CMT-31-04122021 HA20-CMT-35-04092021 HA20-CMT3T(OW)-04052021 HA20-CMT-3T(OW)-07202021 HA20-CMT-3T(OW)-07202021 DUP HA20-CMT-4D1-04132021
Sample Date 04/05/2021 04/12/2021 07/19/2021 07/20/2021 04/12/2021 04/09/2021 04/05/2021 07/20/2021 07/20/2021 04/13/2021
ROD Cleanup| Bedrock ROD Cleanup Level
Level 540069007 541038001 550420017 550420019 541037007 541036003 540204001 550420021 550420023 541201007
540069008 541038002 550420018 550420020 541037008 541036004 540204002 550420022 550420024 541201008
Lab Sample ID L2116995-04 12118447-12 12138589-03 L2138779-01 L2118447-04 L2118225-25 L2117259-01 L2138779-02 L2138779-03 L2118722-04
Volatile Organic Compounds (ug/L)
1,1-Dichloroethane NA 2.7 1U 1U - - 1U 1U 1 1.2 1.1 1U
1,1-Dichloroethene NA NA 0.18) 0.37) - - 0.17) 1U 4.7 5.2 53 1U
1,2,4-Trimethylbenzene NA NA 2U 2U - - 2U 2U 2U 2U 2U 2U
1,2-Dichloroethene (total) NA NA 0.37) 0.34) - - 0.32) 1U 1uU 1U 1U 1U
1,3,5-Trimethylbenzene NA NA 2U 2U - - 2U 2U 2U 2U 2U 2UJ
1,4-Dioxane 0.46 0.46 - - - - - - - 250U 75) -
2-Butanone (Methyl Ethyl Ketone) NA NA 5U 5U - - 5U 5U 5U 5U 5U 5U
2-Hexanone NA NA 5U 5U - - 5U 5U 5U 5U 5U 5U
Acetone NA NA 5U 2.2) - - 5U 5U 5U 1.7) 5U 5U
Benzene NA NA 0.44) 0.22) - - 0.86 05U 05U 05U 05U 05U
Bromodichloromethane NA NA 1uU 1uU - - iU iU 1uU 0.25) 0.28) 1u
Bromomethane (Methyl Bromide) NA NA 2U 2U - - 2U 2U 2U 0.4) 0.35) 2U
Carbon disulfide NA NA 2U 2U - - 2U 2U 2U 2U 2U 2U
Chloroform (Trichloromethane) NA NA iU 7 - - 1U 0.97) 24 2.6 2.5 0.38)
Chloromethane (Methyl Chloride) NA NA 2U 2U - - 0.36) 2U 2U 0.29) 0.31) 2U
cis-1,2-Dichloroethene NA NA 0.37) 0.34) - - 0.32) 1U 1U 1U 1U 1U
Dibromochloromethane NA NA 1u 1u - - 1u 1u 1u 1u 0.16J 1u
Ethylbenzene NA NA 1uU 1U - - 1U 1U 1U 1U 1U 1U
m,p-Xylenes NA NA 2U 2U - - 0.33) 2U 2U 2U 2U 0.58 J+
Methylene chloride (Dichloromethane) NA NA 2U 2U - - 2U 2U 2U 2U 2U 2U
n-Butylbenzene NA NA 2U 0.27) - - 2U 2U 2U 2U 2U 2U
o-Xylene NA NA 1uU iU - - 1U 1U iU 1U 1uU 1U
Tetrachloroethene 5 5 0.83) 0.64) - - 0.69) 1u 1.1 0.92) 0.97) 1u
Toluene NA NA 1U 0.28) - - 0.57) 1U 1U 1U 1U 0.76)
Trichloroethene 5 5 1.1 0.88) - - 0.52) 1u 5.8 5.9 5.9 1u
Xylene (total) NA NA 1U 1U - - 0.33) 1U 1U 1U 1U 0.58)
Semi-Volatile Organic Compounds (ug/L)
bis(2-Chloroethyl)ether NA NA 2U) 2U) - - 2U) 2U) 2U) 2U 2U 2U)
bis(2-Ethylhexyl)phthalate 6 6 3U) 3U - - 3U 3U 3U) 3U 3U 1.7)
Diethyl phthalate NA NA 5Ul 5UJ - - 5UJ 1.6) 5Ul 5U 5U 5UJ
Phenol NA NA 5UJ 5UJ - - 5UJ 5UJ 5UJ 5U 5U 5UJ
Semi-Volatile Organic Compounds (SIM) (ug/L)
1,4-Dioxane 0.46 0.46 2.53 3.13 13.2 2.93 3.33 0.529 43.7 40.8 41 0.309
2-Methylnaphthalene NA NA 0.1UJ 0.1UJ - - 0.1UJ 0.1U 0.1UJ - - 0.12)
Acenaphthene NA NA 0.1UJ 0.1UJ - - 0.1UJ 0.1UJ 0.1UJ - - 0.03)
Acenaphthylene NA NA 0.1UJ 0.1UJ - - 0.02 J- 0.1U) 0.1UJ - - 0.1U
Benzo(a)anthracene NA NA 0.02 J- 0.1UJ - - 0.1UJ 0.1U 0.1UJ - - 0.1U
Benzo(a)pyrene NA NA 0.1UJ 0.1UJ - - 0.1U 0.1U 0.1UJ - - 01U
Benzo(b)fluoranthene NA NA 0.1UJ 0.1UJ - - 0.1UJ 0.1U 0.1UJ - - 0.1U
Benzo(g,h,i)perylene NA NA 0.1uJ 0.1UJ) - - 0.1U 0.1U 0.1UJ - - 0.1U
Benzo(k)fluoranthene NA NA 0.1UJ 0.1UJ - - 0.1U 0.1U 0.1UJ - - 0.1U
Chrysene NA NA 0.1UJ 0.1UJ) - - 0.1UJ 0.1U 0.1UJ - - 0.1U
Dibenz(a,h)anthracene NA NA 0.1UJ 0.1UJ - - 0.1U 0.1U 0.1UJ - - 0.1U
Fluoranthene NA NA 0.02 J- 0.1UJ) - - 0.1U 0.1U) 0.1UJ - - 0.1U
Fluorene NA NA 0.02 J- 0.1UJ - - 0.1UJ 0.1UJ 0.1UJ - - 0.05)
Indeno(1,2,3-cd)pyrene NA NA 0.1uJ 0.1UJ) - - 0.1U 0.1UJ) 0.1U) - - 0.1U
Naphthalene NA NA 0.1UJ 0.1UJ - - 0.1UJ 0.1U 0.1UJ - - 0.11J-
Phenanthrene NA NA 0.1UJ 0.1UJ - - 0.1UJ 0.1U) 0.1UJ - - 0.11
Pyrene NA NA 0.1UJ 0.1 UJ - - 0.1U 0.1U 0.1UJ - - 0.1U
Inorganic Compounds (ug/L)
Aluminum, Dissolved NA NA 21.4) 22.1) 67.9 30) 200 193U 839) 459) 49.1) 26.1)
Antimony, Dissolved NA NA iU 1uU 1U 1U 1U 1U 1uU 1U 1u 1U
Arsenic, Dissolved 10 10 27 7.81 5.45 4.11) 7.16 2.96) 2U 2U 2U 2.01)
Barium, Dissolved NA 2000 16.4 44.8 26.9 14 7.1 24 245) 172 174 129
Beryllium, Dissolved NA NA 0.2U 0.2U 0.2U 0.2U 0.2U 02U 0.2U 0.2U 0.2U 02U
Cadmium, Dissolved NA NA 03U 03U 03U 03U 03U 03U 03U 03U 03U 03U
Calcium, Dissolved NA NA 33700 61200 165000 25300 17900 26100 210000 178000 178000 43400
Chromium, Dissolved 100 100 3U 3U 3U 3U 3U 3U 3U 3U 3U 3U
Cobalt, Dissolved 6 6 0.451) 1.26 141 03U 03U 0.513) 1.13) 0.431) 0.446) 03U
Copper, Dissolved 1300 NA 03U 03U 1.11) 0.332) 03U 0.516) 2.89) 1.4) 1.25) 03U
Iron, Dissolved 14000 14000 35.8) 925 1510 170 33U 97.2) 1130) 91.3) 92.3) 33U
Lead, Dissolved NA NA 05U 05U 05U 05U 05U 05U 1.69) 05U 05U 05U
Magnesium, Dissolved NA NA 9130 8430 36900 5770 1960 4130 59500 48900 49800 10100
Manganese, Dissolved 300 300 383 2360 3900 475 128 802 1380 1100 1120 222
Molybdenum, Dissolved 100 100 89.3 280 19.7 276 227 62.5 16.3 18.2) 18.1) 4.43)
Nickel, Dissolved NA NA 1.16J) 1.16J) 1.18) 0.6 U 1.06 ) 0.6 U 1.77) 1.55) 1.56 ) 0.6U
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TABLE HB1-4

SUMMARY OF GROUNDWATER QUALITY DATA
NUCLEAR METALS INC.

CONCORD, MASSACHUSETTS

FILENO. 131884

Page 4 of 8

Location Name HA20-CMT-3B(OW) HA20-CMT-3D2 HA20-CMT-3D3 HA20-CMT-3D4 HA20-CMT-3I HA20-CMT-3S HA20-CMT-3T(OW) HA20-CMT-3T(OW) HA20-CMT-3T(OW) HA20-CMT-4D1
Sample Name Overburden HA20-CMT-3B(OW)-04052021 HA20-CMT-3D2-04122021 HA20-CMT-3D3-07192021 HA20-CMT-3D4-07202021 HA20-CMT-31-04122021 HA20-CMT-35-04092021 HA20-CMT3T(OW)-04052021 HA20-CMT-3T(OW)-07202021 HA20-CMT-3T(OW)-07202021 DUP HA20-CMT-4D1-04132021
Sample Date 04/05/2021 04/12/2021 07/19/2021 07/20/2021 04/12/2021 04/09/2021 04/05/2021 07/20/2021 07/20/2021 04/13/2021
ROD Cleanup| Bedrock ROD Cleanup Level
Level 540069007 541038001 550420017 550420019 541037007 541036003 540204001 550420021 550420023 541201007
540069008 541038002 550420018 550420020 541037008 541036004 540204002 550420022 550420024 541201008
Lab Sample ID L2116995-04 12118447-12 12138589-03 L2138779-01 L2118447-04 L2118225-25 L2117259-01 L2138779-02 L2138779-03 L2118722-04
Potassium, Dissolved NA NA 5180 6400 8970 5320 4520 5400 18200 19400 19300 4380
Selenium, Dissolved NA NA 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U
Silver, Dissolved NA NA 03U 03U 03U 03U 03U 03U 03U 03U 03U 03U
Sodium, Dissolved NA NA 63000 437000 ) 412000 98200 185000 67900 111000 96500 95300 16300
Thallium, Dissolved NA NA 06U 06U 06U 06U 06U 06U 06U 06U 06U 06U
Thorium, Dissolved 0.33 0.33 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.807 ) 0.7U 0.7U 0.7U
Uranium, Dissolved 30 30 45.4 86.1 77.4) 10.4) 2.58 54 4.52 4.72 4.6 11
Uranium-235, Dissolved 30 30 0.332 0.623 0.554) 0.0751) 0.01U 0.129 0.0304) 0.0297) 0.0299) 0.0793
Uranium-238, Dissolved 30 30 45.1 85.5 76.9 10.4) 2.58 53.9 4.49 4.69 4.57 10.9
Vanadium, Dissolved NA NA 33U 33U 33U 33U 33U 33U 33U 33U 33U 4.64)
Zinc, Dissolved NA NA 33U 33U 33U 33U 33U 5.81) 33U 13.2) 14.1) 33U
Inorganic Compounds (ug/L)
Aluminum, Total NA NA 181 41.8) 206 100 230 45.4) 23.1) 293 223 70.2
Antimony, Total NA NA 1uU 1uU 1U 1U 1U 1U 1U 1U 1u 1u
Arsenic, Total 10 10 27.6 8.3 5.91 4.54) 7.34 3.25) 2U 2U 2U 2U)
Barium, Total NA 2000 17.4 42.3) 26.6 14 7.84 25 216) 178 177 13.2
Beryllium, Total NA NA 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U
Cadmium, Total NA NA 03U 03U 03U 03U 03U 03U 03U 03U 03U 03U
Calcium, Total NA NA 34200 58400 155000 24800 18500 26600 210000 170000 178000 42900
Chromium, Total 100 100 3U 3U 3U 3U 3U 3U 3U 3U 3U 3U
Cobalt, Total 6 6 0.598) 1.23) 1.82 0.349) 03U 0.55) 0.464) 0.753) 0.641) 03U
Copper, Total 1300 NA 0.969) 0.976) 3.85 0.621) 03U 0.862) 0.3UJ 243 2.22 0.527)
Iron, Total 14000 14000 242 999 1970 422 74.2) 158 33Ul 508 388 201
Lead, Total NA NA 05U 05U 0.868) 05U 05U 05U 0.5UJ 0.876) 0.629) 05U
Magnesium, Total NA NA 9360 8090 34900 5620 2060 4260 58800 45900 49500 10100
Manganese, Total 300 300 399 2280) 4090 482 139 812 1350 1120 1100 227
Molybdenum, Total 100 100 90.2 293 19.7 279 234 64.2 21.6 16.1) 16.2) 3.24)
Nickel, Total NA NA 1.14) 1.04) 1.64) 0.632) 0.6 UJ 06U 0.8791) 1.7) 1.86) 0.6U
Potassium, Total NA NA 5360 6280 8770 5260 4670 5600 18000 19000 19600 4320
Selenium, Total NA NA 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U
Silver, Total NA NA 03U 03U 03U 03U 03U 03U 03U 03U 03U 03U
Sodium, Total NA NA 66400 424000 414000 99100 186000 70400 112000 93100 95000 16100
Thallium, Total NA NA 0.6U 0.6U 0.6U 0.6U 0.6U 0.6U 0.6U 0.6U 06U 06U
Thorium, Total 0.33 0.33 0.7U 0.72) 0.7U 07U 0.7U 0.7U 0.7 UJ 0.7U 07U 0.7U
Uranium, Total 30 30 45.9 79.6) 71) 9.25) 2.55 58.6 4.11 4.3 4.73 11
Uranium-235, Total 30 30 0.332 0.58 0.494) 0.0646 J 0.01U 0.139 0.0292) 0.0261) 0.0341) 0.074
Uranium-238, Total 30 30 45.6 79) 70.5 9.19) 2.55 58.5 4.08 4.27 4.69 11
Vanadium, Total NA NA 33U 33U 33U 33U 33U 33U 33U 33U 3.35) 5.02)
Zinc, Total NA NA 33U 5.47) 5.47) 33U 33U 3.3UJ 3.49) 14.9) 15.2) 5.44)
Other
Dissolved Organic Carbon (DOC) (mg/L) NA NA 3.4) 86) 82 11 28) 10) 19) 2 21 -
Alkalinity, Bicarbonate (as CaCO3), Total (mg/L) NA NA 123 197 246 148 161 81.5 68.1 71.9 72.9 -
Carbonate, Total (mg/L) NA NA 2U 2U 2U 2U 9 2U 2U 2U 2U -
Chloride, Total (mg/L) NA NA 43.7 103 139 46.2 58 67.7 )- 334 33 33.5 -
Fluoride, Total (mg/L) NA NA 0.36 0.65 J- 125U 0.562 1.02 J- 0.254 0.146 J- 0.226 0.191 -
Nitrate (as N), Total (mg/L) 10 10 1.1 2.2 42 0.18 0.1U 1.3)- 190 190 180 0.09)
Nitrite (as N), Total (mg/L) 1 1 0.19 0.09 4 0.032) 0.05U 0.05U 1.3 1.4 1.5 0.051
Orthophosphate, Total (mg/L) NA NA 0.017 0.238) - - 0.332 0.028) 0.01 0.02 0.039 -
Phosphorus, Total (mg/L) NA NA 0.063 0.081 - - 0.366 0.058 0.231 - - -
Sulfate, Total (mg/L) NA NA 71.3 758 J- 1050 84.6 302 J- 84.4 78 J- 80.8 76.7 -

ABBREVIATIONS AND NOTES:
mg/L: milligrams per liter
NA: Not Applicable

ug/L: micrograms per liter

-: Not Analyzed

- Analytes detected in at least one sample are reported herein. For a complete list of analytes see

the laboratory data sheets.

- Bold values indicate a detection above the reporting limit.

- Shaded values indicate an exceedance of the Overburden or Bedrock ROD Cleanup Level.

- Bedrock and Overburden ROD Cleanup Levels are from Table L-1 - Groundwater Cleanup Levels,

as listed in the Record of Decision (ROD).

Haley & Aldrich, Inc.

\\haleyaldrich.com\share\bos_common\131884-NMI\PDI Summaries\Holding Basin\HB-1\Tables\2021-1103_Table HB1-4-HAI GW CMT Summary.xlsx

November 2021



TABLE HB1-4

SUMMARY OF GROUNDWATER QUALITY DATA

NUCLEAR METALS INC.
CONCORD, MASSACHUSETTS
FILENO. 131884

Location Name HA20-CMT-4D3 HA20-CMT-4l HA20-CMT-4S HA20-CMT-5(0W) HA20-CMT-5(0W) HA20-CMT-5D1 HA20-CMT-5D3 HA20-CMT-5I HA20-CMT-512 HA20-CMT-512
Sample Name Overburden HA20-CMT-4D3-07152021 HA20-CMT-41-04122021 HA20-CMT-4S-04122021 HA20-CMT-5(0W)-04062021 HA20-CMT-5(0W)-04062021 DUP HA20-CMT-5D1-07152021 HA20-CMT-5D3-07152021 HA20-CMT-51-04132021 HA20-CMT-512-04142021 HA20-CMT-512-04142021
Sample Date 07/15/2021 04/12/2021 04/12/2021 04/06/2021 04/06/2021 07/15/2021 07/15/2021 04/13/2021 04/14/2021 04/14/2021
ROD Cleanup| Bedrock ROD Cleanup Level
Level 550420001 541038015 541037015 540204019 540208001 550420003 550420005 541202009 541198001
550420002 541038016 541037016 540204020 540208002 550420004 550420006 541202010 541198002
Lab Sample ID 12138148-01 12118447-20 12118447-09 12117259-11 12117259-12 12138148-02 12138148-03 12118722-17 L2119025-04 L2119025-04
Volatile Organic Compounds (ug/L)
1,1-Dichloroethane NA 2.7 - 1U 1U 1U 1U - - 1U 1U 1U
1,1-Dichloroethene NA NA - iU iU 1UJ 1uU) - - 1uU 1uU 1U
1,2,4-Trimethylbenzene NA NA - 2U 2U 2U 2U - - 2U 2U 2U
1,2-Dichloroethene (total) NA NA - 1U 0.36J 1U 1U - - iU iU 1U
1,3,5-Trimethylbenzene NA NA - 2U 2U 2U 2U - - 2U 2U 2U
1,4-Dioxane 0.46 0.46 - - - - - - - - - -
2-Butanone (Methyl Ethyl Ketone) NA NA - 5U 5U 5U 5U - - 5U 5U 5U
2-Hexanone NA NA - 5U 5U 5U 5U - - 5U 5U 5U
Acetone NA NA - 5U 5U 5U 5U - - 5U 5UJ 5U
Benzene NA NA - 05U 05U 05U 05U - - 05U 05U 05U
Bromodichloromethane NA NA - 1uU 1uU 0.22) 0.24) - - 1uU iU iU
Bromomethane (Methyl Bromide) NA NA - 2U 2U 2UJ 2UJ - - 2U 2U 2U
Carbon disulfide NA NA - 2U 2U 2U 2U - - 2U 2UJ 2U
Chloroform (Trichloromethane) NA NA - 0.45) iU 0.43) 0.47) - - 0.92) 1.2 1.2
Chloromethane (Methyl Chloride) NA NA - 2U 2U 2U 2U - - 2U 2U 2U
cis-1,2-Dichloroethene NA NA - 1uU 0.36J 1U 1U - - 1U 1U 1U
Dibromochloromethane NA NA - 1u v 0.16J 0.16J - - 1u 1u 1u
Ethylbenzene NA NA - iU 1uU 1U 1U - - 1uU 1uU 1U
m,p-Xylenes NA NA - 2U 2U 2U 2U - - 2U 2U 2U
Methylene chloride (Dichloromethane) NA NA - 2U 2U 2U 2U - - 2U 2U 2U
n-Butylbenzene NA NA - 2U 2U 2U 2U - - 2U 2U 2U
o-Xylene NA NA - 1U 1uU 1U 1U - - iU 1uU 1U
Tetrachloroethene 5 5 - 0.72) 24 1u 1u - - 1u 1u 1v
Toluene NA NA - 1uU 1uU 1U 1U - - 1uU 1U 1U
Trichloroethene 5 5 - 1u 2 1v 1u - - 1u 1u 1u
Xylene (total) NA NA - 1U 1U 1U 1U - - 1U 1U 1U
Semi-Volatile Organic Compounds (ug/L)
bis(2-Chloroethyl)ether NA NA - 2U) 2U) 2U) 2U) - - 2U) 2U) 2U
bis(2-Ethylhexyl)phthalate 6 6 - 3U 2.7)- 3U) 3U - - 3U 1.7)- 1.7)
Diethyl phthalate NA NA - 5U 5Ul 5UJ 5U - - 5U) 5U) 5U
Phenol NA NA - 5UJ) 5UJ 5UJ 5UJ - - 5UJ) 5UJ 5U
Semi-Volatile Organic Compounds (SIM) (ug/L)
1,4-Dioxane 0.46 0.46 1.8 0.314 0.261 0.221 0.236 0.139U 0.172 0.139 U 0.134 U 0.134U
2-Methylnaphthalene NA NA - 0.1UJ 0.1UJ 0.06 J- 0.1UJ) - - 0.1U 0.1UJ) 0.1U
Acenaphthene NA NA - 0.1U 0.1UJ 0.1UJ 0.1U - - 0.1U 0.1UJ 0.1U
Acenaphthylene NA NA - 0.1UJ) 0.1UJ 0.1UJ 0.1U - - 0.1U 0.1UJ) 0.1U
Benzo(a)anthracene NA NA - 0.1U 0.1UJ 0.02 J- 0.1U - - 0.1U 0.1UJ 0.1U
Benzo(a)pyrene NA NA - 0.1U 0.1U 0.1UJ 0.1U - - 0.1U 0.1U 0.1U
Benzo(b)fluoranthene NA NA - 0.1U 0.1UJ 0.1UJ 0.1U - - 0.1U 0.01) 0.01)
Benzo(g,h,i)perylene NA NA - 0.1UJ 01U 0.1UJ 0.1U - - 0.07) 0.02) 0.02)
Benzo(k)fluoranthene NA NA - 0.1U 0.1U 0.1UJ 0.1U - - 0.05) 0.01) 0.01)
Chrysene NA NA - 0.1U 0.1UJ 0.1UJ 0.1U - - 0.1U 0.01) 0.01)J
Dibenz(a,h)anthracene NA NA - 0.1U 0.1U 0.1UJ 0.1U - - 0.08) 0.01) 0.01)
Fluoranthene NA NA - 01U 0.1U 0.02 J- 0.02) - - 0.1U 0.1U) 0.1U
Fluorene NA NA - 0.1U 0.1UJ 0.02 J- 0.1U - - 0.1U 0.1UJ 0.1U
Indeno(1,2,3-cd)pyrene NA NA - 0.1U 0.1U 0.1UJ 0.1U - - 0.07) 0.01) 0.01)J
Naphthalene NA NA - 0.1U 0.1UJ 0.08 J- 0.1UJ - - 0.1U 0.1UJ 0.1U
Phenanthrene NA NA - 0.1U 0.1UJ 0.03 J- 0.1U - - 01U 0.1U) 0.1U
Pyrene NA NA - 0.1U 0.1U 0.1UJ 0.1U - - 0.1U 0.1U 0.1U
Inorganic Compounds (ug/L)
Aluminum, Dissolved NA NA 25.6) 193U 193U 19.3U 41.4) 193U 193U 19.3UJ - 193U
Antimony, Dissolved NA NA 1.58) 1uU 1uU 1U 1U 1uU 1uU 1uU - 1U
Arsenic, Dissolved 10 10 4.06) 2.67) 2U 2U 2U 2U 2U 2U - 2U
Barium, Dissolved NA 2000 24.2 16 26.4 33.1 32.7 25.8 28.8 23.8 - 31.6
Beryllium, Dissolved NA NA 0.2U 0.2U 0.2U 02U 02U 0.2U 0.2U 02U - 0.2U
Cadmium, Dissolved NA NA 03U 03U 03U 03U 03U 03U 03U 03U - 03U
Calcium, Dissolved NA NA 38000 30100 20700 42500 43200 N 29700 48300 23300 - 28500
Chromium, Dissolved 100 100 3U 3U 3U 3U 3U 3U 3U 3U - 3U
Cobalt, Dissolved 6 6 0.311) 0.653) 03U 0.696 ) 0.715) 0.589) 03U 03U - 0.931)
Copper, Dissolved 1300 NA 1.22) 03U 1.56) 0.305) 03U 0.5991) 0.307) 0.408) - 0.439)
Iron, Dissolved 14000 14000 33U 280 33U 33U 118 33U 33.7) 37.2) - 33U
Lead, Dissolved NA NA 05U 05U 05U 05U 05U 05U 05U 05U - 05U
Magnesium, Dissolved NA NA 16100 7210 4930 8700 9210 7090 8680 5940 - 7240
Manganese, Dissolved 300 300 533 662 37.2 491 514 51.4 328 2.74) - 74
Molybdenum, Dissolved 100 100 39.8 14.2) 5.94 2.22 2.35 0.2U 0.2U 0.205) - 131
Nickel, Dissolved NA NA 0.6U 0.667 ) 14.3 1.08) 1.16) 1.34) 0.6 U 1.06) - 1.88)
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TABLE HB1-4

SUMMARY OF GROUNDWATER QUALITY DATA
NUCLEAR METALS INC.

CONCORD, MASSACHUSETTS

FILENO. 131884

Location Name HA20-CMT-4D3 HA20-CMT-4l HA20-CMT-4S HA20-CMT-5(0W) HA20-CMT-5(0W) HA20-CMT-5D1 HA20-CMT-5D3 HA20-CMT-5I HA20-CMT-512 HA20-CMT-512
Sample Name Overburden HA20-CMT-4D3-07152021 HA20-CMT-41-04122021 HA20-CMT-4S-04122021 HA20-CMT-5(0W)-04062021 HA20-CMT-5(0W)-04062021 DUP HA20-CMT-5D1-07152021 HA20-CMT-5D3-07152021 HA20-CMT-51-04132021 HA20-CMT-512-04142021 HA20-CMT-512-04142021
Sample Date 07/15/2021 04/12/2021 04/12/2021 04/06/2021 04/06/2021 07/15/2021 07/15/2021 04/13/2021 04/14/2021 04/14/2021
ROD Cleanup| Bedrock ROD Cleanup Level
Level 550420001 541038015 541037015 540204019 540208001 550420003 550420005 541202009 541198001
550420002 541038016 541037016 540204020 540208002 550420004 550420006 541202010 541198002
Lab Sample ID 12138148-01 12118447-20 12118447-09 12117259-11 L2117259-12 1L2138148-02 L2138148-03 L2118722-17 L2119025-04 L2119025-04
Potassium, Dissolved NA NA 2770 4270 3560 6070 6750 3870 5630 3130 - 4160
Selenium, Dissolved NA NA 2U 2U 2U 2U 2U 2U 2U 2U - 2U
Silver, Dissolved NA NA 03U 03U 03U 03U 03U 03U 03U 03U - 03U
Sodium, Dissolved NA NA 42900 54500 ) 28900 11800 12000 30200 10500 28700 - 30100
Thallium, Dissolved NA NA 06U 06U 06U 06U 06U 06U 06U 06U - 06U
Thorium, Dissolved 0.33 0.33 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U - 0.7U
Uranium, Dissolved 30 30 19.9 27.2 133 4.96 5.53 0.451 4.66 0.447 - 0.385
Uranium-235, Dissolved 30 30 0.146 0.0644 ) 0.255 0.034) 0.0407 ) 0.01U 0.0342) 0.01U - 0.01U
Uranium-238, Dissolved 30 30 19.7 271 133 4.93 5.49 0.451 4.62 0.447 - 0.385
Vanadium, Dissolved NA NA 3.39) 33U 33U 33U 33U 33U 4.21) 33U - 33U
Zinc, Dissolved NA NA 33U 4.27) 33U 33U 33U 33U 33U 33U - 33U
Inorganic Compounds (ug/L)
Aluminum, Total NA NA 26.4) 350 19.3U 1851 411) 32.6J 52.5 19.3UJ - 19.3U
Antimony, Total NA NA 1.61) 1uU 1uU 1U 1U 1uU 1uU 1uU - 1uU
Arsenic, Total 10 10 4.27) 2.91) 2U 2U 2U 2U 2U 2U - 2U
Barium, Total NA 2000 239 20.4) 26.2 35 35.3 25.6 29.4 24.2 - 30.1
Beryllium, Total NA NA 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U - 0.2U
Cadmium, Total NA NA 03U 03U 03U 03U 03U 03U 03U 03U - 03U
Calcium, Total NA NA 38300 29600 20600 41600 41600 N 29600 48200 24000 - 27300
Chromium, Total 100 100 3U 3U 3U 3U 3U 3U 3U 3U - 3U
Cobalt, Total 6 6 0.333) 1.36J 03U 0.872) 0.926) 0.61) 03U 03U - 0.913)
Copper, Total 1300 NA 0.323) 3.23 1.35) 0.3UJ 0.51) 03U 03U 03U - 0.3U)
Iron, Total 14000 14000 51.9) 1060) 33U 307 491) 74.5) 86.1) 33U - 33U
Lead, Total NA NA 05U 0.955) 05U 05U 05U 05U 05U 05U - 05U
Magnesium, Total NA NA 16400 7080 4890 8580 9590 7170 8610 6120 - 6970
Manganese, Total 300 300 560 682) 36.7 519 531 52.8 336 2.53) - 69.9
Molybdenum, Total 100 100 39.8 11.1) 5.86 2.26 2.47 0.2U 0.2U 0.2UJ - 1.34
Nickel, Total NA NA 06U 1.43) 13.7 0.964) 1.18) 1.32) 06U 0.777) - 1.53)
Potassium, Total NA NA 2820 4260 3520 6060 6870 3870 5580 3240 - 4150
Selenium, Total NA NA 2U 2U 2U 2U 2U 2U 2U 2U - 2U
Silver, Total NA NA 03U 03U 03U 03U 03U 03U 03U 03U - 03U
Sodium, Total NA NA 43800 54500) 28400 11700 11600 30400 10400 29300 - 28900
Thallium, Total NA NA 0.6U 06U 0.6U 0.6U 0.6U 06U 0.6U 0.6U - 06U
Thorium, Total 0.33 0.33 0.7U 0.7U 0.7U 0.7U 0.7U 07U 0.7U 0.7U - 0.7U
Uranium, Total 30 30 19.4 27.8) 160 5.01 5.72 0.581 4.59 0.838 - 0.61
Uranium-235, Total 30 30 0.14 0.0643 ) 0.301 0.0341) 0.0429) 0.01U 0.0327) 0.01U - 0.01U
Uranium-238, Total 30 30 19.2 27.7) 160 4.98 5.67 0.581 4.55 0.838 - 0.61
Vanadium, Total NA NA 3.55) 33U 33U 33U 33U 33U 4.39) 33U - 33U
Zinc, Total NA NA 33U 7.8) 33U 33U 33U 3.3U 33U 33U - 33U
Other
Dissolved Organic Carbon (DOC) (mg/L) NA NA 3.7 - - 0.57) 0.58) 0.44) 0.38) - - -
Alkalinity, Bicarbonate (as CaCO3), Total (mg/L) NA NA 96.3 - - 70 68.5 27 67.7 - - -
Carbonate, Total (mg/L) NA NA 2U - - 2U 2U 2U 2U - - -
Chloride, Total (mg/L) NA NA 45.8 - - 60.2 59.9 81.6 55.5 - - -
Fluoride, Total (mg/L) NA NA 0.149 - - 0.079 J- 0.066 J- 0.05U 0.046) - - -
Nitrate (as N), Total (mg/L) 10 10 1.1 0.027) 3.4 0.066 ) 0.065) 3.1 0.21 2.9 3.1 3.1
Nitrite (as N), Total (mg/L) 1 1 0.48 0.05U 0.05U 0.026) 0.026J 0.022) 0.061 0.05U 0.026) 0.026)
Orthophosphate, Total (mg/L) NA NA - - - 0.005 U 0.005 U - - - - -
Phosphorus, Total (mg/L) NA NA - - - 0.022 0.019 - - - - -
Sulfate, Total (mg/L) NA NA 83.6 - - 35.2)- 35.3J- 16.7 39.7 - - -

ABBREVIATIONS AND NOTES:
mg/L: milligrams per liter
NA: Not Applicable

ug/L: micrograms per liter

-: Not Analyzed

- Analytes detected in at least one sample are reported herein. For a complete list of analytes see

the laboratory data sheets.

- Bold values indicate a detection above the reporting limit.

- Shaded values indicate an exceedance of the Overburden or Bedrock ROD Cleanup Level.
- Bedrock and Overburden ROD Cleanup Levels are from Table L-1 - Groundwater Cleanup Levels,

as listed in the Record of Decision (ROD).
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TABLE HB1-4

SUMMARY OF GROUNDWATER QUALITY DATA

NUCLEAR METALS INC.
CONCORD, MASSACHUSETTS
FILENO. 131884

Location Name HA20-CMT-5S HA20-CMT-6(0OW) HA20-CMT-6D1 HA20-CMT-6D3 HA20-CMT-6I HA20-CMT-6S
Sample Name Overburden HA20-CMT-55-04132021 HA20-CMT-6(0W)-04062021 HA20-CMT-6D1-04142021 HA20-CMT-6D3-07162021 HA20-CMT-61-04142021 HA20-CMT-6S-04142021
Sample Date 04/13/2021 04/06/2021 04/14/2021 07/16/2021 04/14/2021 04/14/2021
ROD Cleanup| Bedrock ROD Cleanup Level
Level 541202001 540204013 541200001 550420007 541199015 541198019
541202002 540204014 541200002 550420008 541199016 541198020
Lab Sample ID 12118722-13 12117259-08 L2119379-01 L2138330-01 L2119025-21 L2119025-11
Volatile Organic Compounds (ug/L)
1,1-Dichloroethane NA 2.7 1U 1U 1U - 1U 1U
1,1-Dichloroethene NA NA iU 1U 1U - 1U 1U
1,2,4-Trimethylbenzene NA NA 0.2) 2U 2U - 2U 2U
1,2-Dichloroethene (total) NA NA 0.46) 1U 1U - 1U 1U
1,3,5-Trimethylbenzene NA NA 2U 2U 2U - 2U 2U
1,4-Dioxane 0.46 0.46 - - - - - -
2-Butanone (Methyl Ethyl Ketone) NA NA 5U 5U 5U - 5U 5U
2-Hexanone NA NA 5U 5U 5U - 5U 5U
Acetone NA NA 5U 5U 5U - 5U 5UJ
Benzene NA NA 05U 05U 05U - 05U 05U
Bromodichloromethane NA NA 1uU iU iU - 1U 1uU
Bromomethane (Methyl Bromide) NA NA 2U 2U 2U - 2U 2U
Carbon disulfide NA NA 2U 2U 2U - 2U 2U)
Chloroform (Trichloromethane) NA NA iU 1U 1U - 0.3 J+ 0.28)
Chloromethane (Methyl Chloride) NA NA 2U 2U 2U - 2U 2U
cis-1,2-Dichloroethene NA NA 0.46) 1U 1U - 1U 1U
Dibromochloromethane NA NA 1u 1u iU - iU iU
Ethylbenzene NA NA 1U 1U iU - 1U 1U
m,p-Xylenes NA NA 2U 2U 2U - 2U 2U
Methylene chloride (Dichloromethane) NA NA 2U 2U 2U - 2U 2U
n-Butylbenzene NA NA 2U 2U 2U - 2U 2U
o-Xylene NA NA 1uU 1U 1U - 1U 1U
Tetrachloroethene 5 5 1u 1v 1u - 1u 0.18)
Toluene NA NA 0.21) 1U 0.31) - 1U 1U
Trichloroethene 5 5 1u 1v 1U) - iU iU
Xylene (total) NA NA 1U 1U 1U - 1U 1U
Semi-Volatile Organic Compounds (ug/L)
bis(2-Chloroethyl)ether NA NA 2U) 2)- 1.7) - 2U 2U)
bis(2-Ethylhexyl)phthalate 6 6 2.1) 3U 3U - 3U 29J-
Diethyl phthalate NA NA 5U) 5U 5U - 5UJ 5UJ
Phenol NA NA 5UJ 5UJ 5UJ - 5UJ 5UJ
Semi-Volatile Organic Compounds (SIM) (ug/L)
1,4-Dioxane 0.46 0.46 0.875 0.226 0.226 0.234 0.228 0.139U
2-Methylnaphthalene NA NA 0.02) 0.1UJ 0.1U) - 0.1UJ 0.1U)
Acenaphthene NA NA 0.03) 0.1U 0.1UJ - 0.1U 0.1UJ
Acenaphthylene NA NA 0.1UJ 0.1U 0.1U - 0.1U 0.1U
Benzo(a)anthracene NA NA 0.1U 0.09) 0.1U) - 0.1U 0.1U)
Benzo(a)pyrene NA NA 0.1U 0.07) 01U - 0.1U 0.1U
Benzo(b)fluoranthene NA NA 0.1U 0.11 0.1U - 0.1U 0.02)
Benzo(g,h,i)perylene NA NA 0.1U 0.07) 01U - 0.1U 0.1U
Benzo(k)fluoranthene NA NA 0.1U 0.05) 0.1U - 0.1U 0.01)
Chrysene NA NA 0.1U 0.08) 0.1U - 0.1U 0.01)
Dibenz(a,h)anthracene NA NA 0.1U 0.02) 0.1U - 0.1U 0.1U
Fluoranthene NA NA 0.1UJ 0.1 01U - 0.1U 0.02)
Fluorene NA NA 0.1UJ 0.1U 0.1UJ - 0.1U 0.1UJ
Indeno(1,2,3-cd)pyrene NA NA 0.1U 0.08) 01U - 0.1U 0.1U
Naphthalene NA NA 0.1U 0.1UJ 0.1UJ - 0.1UJ 0.1UJ
Phenanthrene NA NA 0.1UJ 0.03) 0.1U) - 0.1U 0.1UJ)
Pyrene NA NA 0.1U 0.1) 0.1U - 0.1U 0.1U
Inorganic Compounds (ug/L)
Aluminum, Dissolved NA NA 52.8) 19.3U 193U 19.3) 19.3U 193U
Antimony, Dissolved NA NA 1uU 1U 1U 1U 1U 1U
Arsenic, Dissolved 10 10 6.64 2U 5.07 3.88) 3.72) 2U
Barium, Dissolved NA 2000 11 23.3 16.5 21.2 31.6 20.1
Beryllium, Dissolved NA NA 0.2U 0.2U 02U 0.2U 0.2U 02U
Cadmium, Dissolved NA NA 03U 03U 03U 03U 03U 03U
Calcium, Dissolved NA NA 5090 47000 49400 53800 48300 885
Chromium, Dissolved 100 100 3U 3U 3U 3U 3U 3U
Cobalt, Dissolved 6 6 6.38 0.659) 0.493) 03U 0.578) 0.785)
Copper, Dissolved 1300 NA 0.37) 0.321) 03U 03U 03U 0.545)
Iron, Dissolved 14000 14000 11200 33U 69) 167 837 33U
Lead, Dissolved NA NA 05U 05U 05U 05U 05U 05U
Magnesium, Dissolved NA NA 1070 9420 9040 8980 7190 6580
Manganese, Dissolved 300 300 901 512 893 486 946 18.4
Molybdenum, Dissolved 100 100 1.78 4.57 51 11.6 42 0.951)
Nickel, Dissolved NA NA 4.34 0.818) 0.6U 0.6 U 0.6 U 1.89)
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TABLE HB1-4

SUMMARY OF GROUNDWATER QUALITY DATA
NUCLEAR METALS INC.

CONCORD, MASSACHUSETTS

FILENO. 131884

Location Name HA20-CMT-5S HA20-CMT-6(0OW) HA20-CMT-6D1 HA20-CMT-6D3 HA20-CMT-6I HA20-CMT-6S
Sample Name Overburden HA20-CMT-55-04132021 HA20-CMT-6(0W)-04062021 HA20-CMT-6D1-04142021 HA20-CMT-6D3-07162021 HA20-CMT-61-04142021 HA20-CMT-6S-04142021
Sample Date 04/13/2021 04/06/2021 04/14/2021 07/16/2021 04/14/2021 04/14/2021
ROD Cleanup| Bedrock ROD Cleanup Level
Level 541202001 540204013 541200001 550420007 541199015 541198019
541202002 540204014 541200002 550420008 541199016 541198020
Lab Sample ID 12118722-13 12117259-08 L2119379-01 L2138330-01 L2119025-21 L2119025-11
Potassium, Dissolved NA NA 1890 5180 8770 5220 7910 3540
Selenium, Dissolved NA NA 2U 2U 2U 2U 2U 2U
Silver, Dissolved NA NA 03U 03U 03U 03U 03U 03U
Sodium, Dissolved NA NA 6090 11200 15800 52800 33700 29200
Thallium, Dissolved NA NA 06U 06U 06U 06U 06U 06U
Thorium, Dissolved 0.33 0.33 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U
Uranium, Dissolved 30 30 0.491 7.85 12.4 5.11 9.12 0.11)
Uranium-235, Dissolved 30 30 0.01U 0.0554 ) 0.0867 0.0355) 0.0605 ) 0.01U
Uranium-238, Dissolved 30 30 0.491 7.8 12.4 5.07 9.06 0.11)
Vanadium, Dissolved NA NA 33U 33U 33U 33U 33U 33U
Zinc, Dissolved NA NA 33U 33U 3.82) 33U 33U 33U
Inorganic Compounds (ug/L)
Aluminum, Total NA NA 213) 110J 41.9) 22.5) 22.1) 24)
Antimony, Total NA NA 1uU 1U 1U 1U iU iU
Arsenic, Total 10 10 7.14 2U 5.05 3.94) 3.67) 2U
Barium, Total NA 2000 12.5 24.7 16.5 214 32.2 20.3
Beryllium, Total NA NA 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U
Cadmium, Total NA NA 03U 03U 03U 03U 03U 03U
Calcium, Total NA NA 5340 47900 49800 52700 48600 889
Chromium, Total 100 100 3U 3U 3U 3U 3U 3U
Cobalt, Total 6 6 6.86 0.799) 0.506) 03U 0.567) 0.779)
Copper, Total 1300 NA 1.91) 0.3UJ 0.379) 03U 03U 0.307)
Iron, Total 14000 14000 12100 227) 101 175 864) 47.4)
Lead, Total NA NA 05U 05U 05U 05U 05U 05U
Magnesium, Total NA NA 1170 9630 8990 8810 7240 6610
Manganese, Total 300 300 949 540 929 502 944 19.5
Molybdenum, Total 100 100 1.95 4.42 50.4 11.3 42.2 1.12
Nickel, Total NA NA 4.73 0.767) 06U 06U 06U 1.73)
Potassium, Total NA NA 2040 5350 8770 5020 7940 3620
Selenium, Total NA NA 2U 2U 2U 2U 2U 2U
Silver, Total NA NA 03U 03U 03U 03U 03U 03U
Sodium, Total NA NA 6460 11500 15700 53700 33300 29200
Thallium, Total NA NA 0.6U 0.6U 0.6U 06U 06U 0.6U
Thorium, Total 0.33 0.33 0.7U 0.7U 0.7U 0.7U 0.7U 0.7U
Uranium, Total 30 30 0.725 8.07 12.4 4.93 9.32 0.198)
Uranium-235, Total 30 30 0.01U 0.0573) 0.0859 0.0341) 0.0648 ) 0.01U
Uranium-238, Total 30 30 0.725 8.01 12.3 4.9 9.25 0.198)
Vanadium, Total NA NA 3.73) 3.64) 33U 33U 33U 33U
Zinc, Total NA NA 33U 5.28) 3.3UJ 33U 33U 33U
Other
Dissolved Organic Carbon (DOC) (mg/L) NA NA - 0.58) 1.2) 10) 29 0.4)
Alkalinity, Bicarbonate (as CaCO3), Total (mg/L) NA NA - 76.4 83.4 81.7 86.7 28.2
Carbonate, Total (mg/L) NA NA - 2U 2U 2U 2U 2U
Chloride, Total (mg/L) NA NA - 63.8 60 J- 67.2 63.7 J- 74.1)-
Fluoride, Total (mg/L) NA NA - 0.07 J- 0.113 J- 0.076 0.206 0.041)
Nitrate (as N), Total (mg/L) 10 10 01U 01U 01U 0.2 0.062J 4.3
Nitrite (as N), Total (mg/L) 1 1 0.05U 0.05U 0.05U 0.026) 0.05U 0.05U
Orthophosphate, Total (mg/L) NA NA - 0.005 U 0.016J - 0.003) 0.005J
Phosphorus, Total (mg/L) NA NA - 0.025 0.03) - 0.036 0.01UJ
Sulfate, Total (mg/L) NA NA - 36.7 J- 47.5 J- 140 59.4 J)- 16.9 J-

ABBREVIATIONS AND NOTES:
mg/L: milligrams per liter
NA: Not Applicable

ug/L: micrograms per liter

-: Not Analyzed

- Analytes detected in at least one sample are reported herein. For a complete list of analytes see

the laboratory data sheets.

- Bold values indicate a detection above the reporting limit.

- Shaded values indicate an exceedance of the Overburden or Bedrock ROD Cleanup Level.
- Bedrock and Overburden ROD Cleanup Levels are from Table L-1 - Groundwater Cleanup Levels,

as listed in the Record of Decision (ROD).

Haley & Aldrich, Inc.
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HB1 FIGURES



NOTE: NUCLEAR METALS, INC.

B 2229 MAIN STREET

1. CROSS SECTION FROM DRAWING TITLED WASTE CONCORD, MASSACHUSETTS
TREATMENT FOR NUCLEAR METALS INC. PREPARED BY

J.Q. ADAMS DATED DECEMBER 1957.

HISTORIC TANK HOUSE PLAN

SCALE: None

SEPTEMBER 2022 FIGURE HB1-1
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Boring Log and Well Completion Report Hﬁl:Eﬁl(:H
Borehole Log ID: HA20-B101 Well ID: Not Applicable

A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 18 November 2020 Sampling Method: S
Logged By: Amelia Midgley Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985866.297 E 677742.2255 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 160.25 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: Not Applicable Bit ID / OD: 3.38/2.5/4
Driller: Oiden Gonzalez Bit Type / Size: Cutting Head
Overburden| Comments
-~ |2 c
5 | |8 . . I _| £ |3 =
9] v | & Lithologic Description cE | > |o oR
= O | @ S = ° n o
£ | 5|2 €3 | 2 32| BE
2| 5|8 o5 | 8 | .- ﬁ
= O < O (@ Y
o | = |n O | x |we| 55
] Medium dense, grey to brown, poorly graded SAND (SP-SM) with silt, mps 1.0 in., no structure, 4
| no odor, moist 0-2 1 5
6
— 6
Loose, grey to brown, poorly graded SAND (SP-SM) with silt, mps 1.2 in., no structure, no odor, 6 SP-SM
] moist 2-4 8 5
4
- 4
Very loose, grey to brown, poorly graded SAND (SP-SM) with silt, mps 0.8 in., no structure, no 6 SP-SM
8 SP-SM
5 odor, moist 4-6 12 ?
] -FILL- 2
NO RECOVERY 6
— 68 | NR | 3
4
— S - - - 3
2 -| Medium dense, brown to tan, poorly graded SAND (SP), mps 0.3 in., no structure, no odor, moist 5
— L 8-10 18 7
2 5
10— 2 -| Medium dense, yellow to tan, Silty SAND (SM), mps <1.0 mm, no structure, no odor, moist g SM
7 » -ICE CONTACT DEPOSITS- 10-12 21 1%
] 2 -| Medium dense, yellow to brown to tan, silty SAND (SM), mps 0.5 in., no structure, no odor, moist. ; SM
— L 12-14 10 10
a 6
] » | Medium Dense, yellow to brown to tan, poorly graded SAND (SP), mps <2.0 mm, no structure, no 2 sp
15— _+ | odor, moist 14-16 | 13 7
Py .' 6
] » -| Medium Dense, yellow to brown, poorly graded SAND (SP-SM) with silt, mps 0.5 in., no structure, 8 SP-SM
. no odor, moist 8
— . ’ 16-18 12 13
B s 12
» -| Medium dense, brown, poorly graded SAND (SP) with gravel, mps 2.0 in., no structure, no odor, 173 SP
— Co| wet 18-20 9 10 SP
20— o 7
a - Medium dense, brown, poorly graded SAND (SP), mps 0.5 in., no structure, no odor, wet 180 SP
— . '. 20-22 7 10
s 9
7] . NO RECOVERY 8
s 10
— . 2224 | NR | 44
e 10
7 » Medium dense, brown, poorly graded SAND (SP), mps 0.4 in., no structure, no odor, wet. \_9 / SP
| . R 8
25 a -ICE CONTACT DEPOSITS- 24-26 " 10
— . 9
» | Medium dense, brown, poorly graded SAND (SP), mps 1.2 in., no structure, no odor, wet \_15 / sP
— = 2628 | 11 | 10
» 10
] . 10 sp
o Medium dense, brown, brown, poorly graded SAND (SP) with gravel, mps 1.1 in., no structure, no N 11 /
| .| odor, wet 28-30 | 7 11
» 17
30— > 13
BOTTOM OF EXPLORATION AT 30.0 FT 15

Report: H&.

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:Eﬁl(:H
Borehole Log ID: HA20-B102 Well ID: Not Applicable

A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 24 November 2020 Sampling Method: S
Logged By: Amelia Midgley Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985854.763 E 677783.1551 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 159.61 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: Not Applicable Bit ID / OD: 3.38/2.5/4
Driller: Oiden Gonzalez Bit Type / Size: Cutting Head
Overburden| Comments
— (2]
g | 2|2 : , - | £18 | =§
9] v | & Lithologic Description cE | > |o oR
L 8| o S N o
- = = o |o Q
o = D X © S | o iE
= Q = 3 S o [o R = D"
5 | 2|8 58| 8 |58 £8
o | = |n OF | ¢ |we| So
] Medium dense, grey, poorly graded SAND (SP-SM) with silt, mps 1.0 in., no structure, no odor, 2
— moist 0-2 1 6
9
— i SP-SM
Loose, grey, poorly graded SAND (SP-SM) with silt, mps 1.2 in., no structure, no odor, moist 6 h
— 24 | 17 | B
3
— 5
Loose, grey, poorly graded SAND (SP-SM) with silt, mps 0.8 in., no structure, no odor, moist 3 ggzgm
5— 4-6 14 j
| Poly sheeting encountered at 6.0 ft. depth 4 SP-SM
Loose, grey, poorly graded SAND (SP-SM) with silt, mps 0.5 in., no structure , no odor, moist 5 h
- 6-8 16 5
5
— X 6
» | Loose, grey, poorly graded SAND (SP-SM) with silt, mps 0.5 in., no structure , no odor, moist 6 SP
7 W -ICE CONTACT DEPOSITS- 810 | 10 | 10
10— 2 -| Medium dense, brown, poorly graded SAND (SP), mps 1.0 in., no structure, no odor, moist 151 SP
— L 10-12 11 15
s 14
] » -| Verydense, brown, poorly graded SAND (SP ) with gravel, mps 1.5 in., no structure, no odor, wet H sP
] K 12-14 6 34
s 20
] » - | Dense, brown, poorly graded SAND (SP) with gravel, mps 1.5 in., no structure, no odor, wet ;‘71 sp
15— - 1416 | 7 | 18
s 13
N Y NO RECOVERY Z
— - 16-18 | NR 4
— 4 '. 5
o NO RECOVERY 2
— - 18-20 | NR | 25
20— s 11
a - Medium dense, brown, poorly graded SAND (SP), mps 0.3 in., no structure, no odor, wet 10 SP
] K 20-22 6 79
s 4
I . NO RECOVERY 3
— o 224 | NR | ]
a 2
7 » Medium dense, brown, poorly graded SAND (SP), mps 0.5 in., no structure, no odor, wet \_5 / SP
| . R 10
25 a -ICE CONTACT DEPOSITS- 24-26 5 7
— . 5
a Medium dense, brown, poorly graded SAND (SP), mps 0.8 in., no structure, no odor, wet .3 / sP
— . _ 16
. 26-28 4
» 10
] ’ ; 6 f SP
a Loose, brown, poorly graded SAND (SP), mps 0.5 in., no structure, no odor, wet 7
— - 2830 | 7 3
2 :
30— N Dense, brown, well graded SAND (SW), mps 0.2 in., no structure, no odor, wet \ 5 f sw
] o 30-32 7 8
5" 285
7 - NO RECOVERY 9
Py

Report: H&.

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:Eﬁl(:H
Borehole Log ID: HA20-B102 Well ID: Not Applicable

A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Report: H&.

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 24 November 2020 Sampling Method: S
Logged By: Amelia Midgley Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985854.763 E 677783.1551 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 159.61 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: Not Applicable Bit ID / OD: 3.38/2.5/4
Driller: Oiden Gonzalez Bit Type / Size: Cutting Head
Overburden| Comments
-~ |2 c
5 | |8 . . I _| £ |3 =
Ko) o |2 Lithologic Description cE | > |o oR
N - = S — o |o D o
o = D X © > |lag o iE
3 L= Do 9 &= Q29
s | 5 |E sS| 3 (58| £8
o | = |n OF | ¢ |we| So
‘A . 32-34 NR 30
— . 28
» - | Loose, brown, poorly graded SAND (SP), mps 0.3 in., no structure, no odor, wet 7 SP
35— o s | 7 |-
s 4
] 2 -| Medium dense, brown, silty SAND (SM), mps <1.0 mm, no structure, no odor, wet 5 SM
— . 8
. 36-38 12 16
| Ly 10
» -| Medium dense, brown, well graded SAND (SW), mps <5.0 mm, no structure, no odor, wet 7 sw
_ K 3840 | 10 |1
s 6
40— L A . A 8 SP
» Medium dense brown, poorly graded SAND (SP) with gravel, mps 0.3 in., no structure, no odor, 5
| | wet 40-42 6
) 0 |45
— . 9
» -| Medium dense, brown, poorly graded SAND (SP) with gravel, mps 1.3 in., no structure, no odor, 7 SP
— C| wet 4244 | 8 |8
» - 10
— . 9
» -| Medium dense, brown, poorly graded SAND (SP) with gravel mps 0.6 in., no structure, no odor, 8 sp
— o wet 44-4 7 8
45 2 -ICE CONTACT DEPOSITS- 6 5
7 » Loose, brown, poorly graded SAND (SP), mps <4.75 mm, no structure, no odor, wet g SP
- o 46-48 14 |3 |
s 4
7] Y- NO RECOVERY g
— - 48-50 | NR 5
s 7
50— o Medium dense, brown, poorly graded SAND (SP), mps 0.6 in., no structure, no odor, wet i sP
— i 50-52 15 9
a 5
7 a Medium dense, brown, poorly graded SAND (SP), mps 0.6 in., no structure, no odor, wet ; SP
— o 52-54 10 9
n s 17
o Dense, brown, poorly graded SAND (SP), mps <5.0 mm, no structure, no odor, wet 1% sp
55— 8 54-56 15 18
| Dense, brown, poorly graded SAND (SP-SC) with clay, mps 0.6 in., moderately bonded, no odor, 12 gggg
wet B
_ / - GLACIAL TILL- 56.58 | 12 \ ﬂ /
% Medium dense, brown, poorly graded SAND (SP-SC) with clay, mps 0.3 in., moderately bonded, =
— ) no odor, wet, large sand pocket 9 SP-SC
Dense, brown, poorly graded SAND (SP-SC) with clay, mps 0.4 in., well bonded, no odor, wet 16
— % 58-60 17 39
60— - GLACIAL TILL- 3
BOTTOM OF EXPLORATION AT 60.0 FT ;g
7] 35
65—

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:Eﬁl(:H
Borehole Log ID: HA20-B103 Well ID: Not Applicable

A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 17 November 2020 Sampling Method: S
Logged By: Amelia Midgley Site Datum: MA ST PL NAD 1983* Well Material: Sch. 40 PVC
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985811.319 E 677768.9 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 160.64 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: Not Applicable Bit ID / OD: 3.38/2.5/4
Driller: Oiden Gonzalez Bit Type / Size: Cutting Head
Overburden| Comments
-~ |2 c
5 | |8 . . I _| £ |3 =
Ko) o |2 Lithologic Description cE | > |o oR
N = | < S — o |o Do
o = D X © S | o iE
g L | = R o |2¥| Q9@
¢ | & |8 s | 3 |5g| £4
o | = |n OF | ¢ |we| So
| Medium dense, brown to grey, poorly graded SAND (SP-SM) with silt, mps 1.0 in., no structure, 5
] no odor, moist 0-2 22 12
— 23 SP-SM
Medium dense, brown to grey, poorly graded SAND (SP-SM) with silt, mps 1.0 in., no structure , 12 h
| no odor, moist 2.4 16 1 SP-SM
10
— 7
Medium dense, brown to grey, poorly graded SAND (SP-SM) with silt, mps 0.8 in., no structure, 11 SP-SM
5— no odor, moist 4-6 15 7
; -FILL- - 6
— s \Poly sheeting encountered at 6.0 ft depth 1 sp
. * | Medium dense, brown, poorly graded SAND (SP) with gravel, mps 1.0 in., no structure, no odor, 5
_ s | dry 6-8 9 | 12
. 12
— 11
¢ Very dense, brown, poorly graded SAND (SP) with gravel mps, 1.5 in., no structure, no odor, dry 20 sP
7 s -ICE CONTACT DEPOSITS- 810 | 12 | 28
10— ‘A Medium dense, brown, poorly graded SAND (SP) with gravel, mps 2.0 in., no structure, no odor, 177 SP
— s -| moist 1012 | 10 | 10
. 10
— L . ; " ; 17 SP-SM
Very dense, brown to grey, poorly graded SAND (SP-SM) with gravel and silt, mps 1.5 in., no >7
— » - | structure, no odor, wet. 12-14 12 53
. 46
] 2. Dense, brown to grey, poorly graded GRAVEL (GP-GM) with silt and sand, mps 2.0 in., no 588 GP-GM
15— » - | structure, no odor, wet 14-16 8 20
- 15
] 2. Very dense, brown to tan, poorly graded SAND with gravel (SP), mps 2.0 in., no structure, no ;g sP
| » odor ,moist 16-18 9 41
B - 16
. NO RECOVERY 13 NR
— s 18-20 | NR | 4¢
20— . 12
2. Dense, grey to brown, poorly graded SAND (SP) with gravel, mps 2.1 in., no structure, no odor, 13 SP
- oo wet 02| 7 | B
Ly g 16
] . 17
2. | Medium dense, brown, poorly graded SAND (SP ) with gravel, mps 0.6 in., no structure, no odor, 23 sP
- | wet 224 | 8 |12
°. -ICE CONTACT DEPOSITS- 18
7 2. Medium dense, brown, poorly graded SAND (SP) with gravel, mps 3.0 in., no structure, no odor, \_10 | SP
25 S| wet 2% | 2 | 8§
— . 10
2| Medium dense, brown, poorly graded SAND (SP) with gravel, mps 1.5 in., no structure, no odor, \_10 / sP
— A . wet 26-28 6 13
. 13
— . 9
2, Medium dense, brown to grey, poorly graded SAND (SP) with gravel, mps 1.0 in., no structure, no \ 10 / sp
_| 5 -| odor, wet 28-30 | 5 7
. 16
30— 15
BOTTOM OF EXPLORATION AT 30.0 FT 15

Report: H&.

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Boring Log and Well Completion Report

Borehole Log ID: HA20-B104

HAEBkicH

Well ID: Not Applicable

Report: H&.

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 16 November 2020 Sampling Method: S
Logged By: Amelia Midgley Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985793.729 E 677722.7619 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 161.53 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: Not Applicable Bit ID / OD: 3.38/2.5/4
Driller: Oiden Gonzalez Bit Type / Size: Cutting Head
Overburden| Comments
-~ |2 c
5 | |8 . . I _| £ |3 =
Ko) o |2 Lithologic Description cE | > |o oR
| S n o
- = = o |o Q
o = D X © S | o iE
= Q = 3 S o [o R = D"
5 | 2|8 58| 8 |58 £8
o | = |n O | x |we| 55
I 8
| Medium dense, brown to grey, poorly graded SAND (SP-SM) with silt, mps 0.5 in., no structure , 0-2 17 11 SP-SM
no odor, moist 11
— -FILL- 15 SP-SM
Medium dense, grey to black, poorly graded SAND (SP-SM) with silt, mps <0.2 in., no structure , i
— no odor, moist 2-4 20 1
14
— 141 sp.sm
Medium dense, grey, poorly graded SAND (SP-SM) with silt, mps 2.0 in., no structure , no odor, 8 h
| moist 46 | 17 | 14
S 12
— - , - 12, sp.sm
Loose, grey, poorly graded SAND (SP-SM) with silt, mps 1.5 in., no structure , no odor, moist 8
— 6-8 18 | 12
10
— 5 6
4 | Medium dense, brown, poorly graded SAND (SP), mps 1.5 in., no structure, no odor, moist 9 sP
— ‘6.. 8-10 6 ;
10— 4 | Medium dense, brown to tan, poorly graded SAND (SP), mps 0.1 in., no structure, no odor, moist g SP
] 5.' -ICE CONTACT DEPOSITS- 10-12 21 g
] 5.' Medium dense, brown, SILTY SAND (SM), mps <0.1 in., no structure, no odor, moist 184 SM
— » 12-14 15 15
- 15
7 2 | Medium dense, tan, sandy SILT (ML), mps <1.0 mm, no structure, no odor, moist 158 ML
15— n - 14-16 15 10
. 10
] & | Dense, tan, sandy SILT (ML), mps <1.0 mm, no structure, no odor, moist 18 ML
— o 16-18 15 25
] o 18
s Medium dense, tan to brown, sandy SILT (ML), mps<1.0 mm, no structure, no odor, wet, sand 149 ML
] . ke
X pocket 18-20 15 6
20— . s ML
s Loose, brown to tan, sandy SILT (ML), mps <1.0 mm no structure, no odor, wet g
— » 20-22 15 5
— o 4
2 *| Medium dense, brown to tan, sandy SILT (ML), mps <1.0 mm, no structure, no odor, wet 7 ML
_ ‘ 224 | 15 | !
2 9
| L 7
y Loose, tan to brown, sandy SILT (ML), mps<1.0 mm, no structure, no odor, wet \_8 / ML
| o R 3
25 » 24-26 16 3
— . : 2
s | Loose, tan to brown, sandy SILT (ML), mps<1.0 mm, no structure, no odor, wet, sand lenses .5 / ML
— - 2628 | 12 | 10
2 7
— . : 3
s Loose, tan to brown, silty SAND (SM), mps<1.0 mm, no structure, no odor, wet \ 3 / SM
— - 28-30 | 9 3
2 3
— - 2
30 s NO RECOVERY N4 | MR
— c 30-32 | NR 5
5 4
N s NO RECOVERY \ i 1 AR
Notes:  *Massachusetts State Plane Coordinates NAD 1983

Page 1 of 2



Boring Log and Well Completion Report Hﬁl:Eﬁl(:H
Borehole Log ID: HA20-B104 Well ID: Not Applicable

A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 16 November 2020 Sampling Method: S
Logged By: Amelia Midgley Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985793.729 E 677722.7619 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 161.53 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: Not Applicable Bit ID / OD: 3.38/2.5/4
Driller: Oiden Gonzalez Bit Type / Size: Cutting Head
Overburden| Comments
-~ |2 c
5 | |8 . . I _| £ |3 =
Ko) o |2 Lithologic Description cE | > |o oR
N - = S — o |o D o
o = D X © S | o iE
3 L | % R o |g% Q0
S| = |8 52| 8 |Sa| £8
o | = |n OF | ¢ |we| So
— 32-34 [ NR 5
Ly 6
7 » - | Loose, brown to tan, well graded SAND (SW-SM) with silt, mps <2.0 mm, no structure, no odor, 5 SW-SM
35— 2| wet 236 | 10 -2
»
— . 5
2 -| Medium dense, brown to tan, silty SAND (SM) MPS 1.5 in., no structure, no odor, wet 1 SM
— o %38 | 9 |3
a " 6
7 » -| Veryloose, brown to tan, silty SAND (SM) MPS 0.1 in., no structure, no odor, wet 5 SM
— o 3840 | 14 |4
s 3
40— L ; 2 SM
» oose, brown to tan, silty SAND (SM), mps <2.0 mm, no structure. no odor, wet 2 [
— o 4042 | 12 |2
s %
7 " Loose, brown to tan, silty SAND (SM), mps <2.0 mm, no structure, no odor, wet 2 SM
— : . ~ 4 }
L -ICE CONTACT DEPOSITS- 444 15
— . 2
» Loose, brown to tan, silty SAND (SM), mps <2.0 mm, no structure, no odor, wet 3 ’ SM
45— - 44-46 15 4
s 3
7 » - Loose, brown to tan, silty SAND (SM), mps <2.0 mm, no structure, no odor, wet g SM
— - 46-48 9 |7
— 2. Spoon refusal at 46.5 ft j SM
» -| Medium dense, brown to tan silty SAND (SM), mps 0.7 in., no structure, no odor, wet \QOO/G'I
— o 48-50 15 6
- 13
50— % Medium dense, brown, poorly graded SAND (SP-SC) with clay and gravel, mps 0.3 in., 10 SP-SC
s moderately bonded, no odor, wet \ 11 f
— Medium dense, brown, poorly graded SAND (SP-SC) with clay and gravel, mps 1.6 in., 50-52 | 6 19
| / moderately bonded, no odor, wet 20
7 Medium dense, brown to grey, poorly graded SAND (SP-SC) with clay and gravel, mps 1.5 in., \ %;91 / SP-sC
| moderately bonded, no odor, wet 52-54 17 S
7 -GLACIAL TILL- 17
] g Very dense, brown to grey, poorly graded SAND (SP-SM) with silt and gravel, mps 1.5 in., well 10 SP-SM
55— bonded, no odor, wet 54-56 15 184 SP-SC
; 35
] g Very dense, brown to grey, poorly graded SAND (SP-SM) with silt and gravel, mps 1.3 in. well \ 28 [ SP-SM
] bonded, no odor, wet 56-58 17 g?
] ; 34
. Dense, brown to grey, poorly graded SAND (SP-SM) with silt and gravel, mps 1.5 in. well bonded, 40 SP-SM
| no odor, wet 58-60 6 862
60— /4 -GLACIAL TILL- 22
BOTTOM OF EXPLORATION AT 60.0 FT gg
65—

Report: H&.

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:E"CH
Borehole Log ID: HA20-CMT-1 Well ID: HA20-CMT-1

A-NMI LOG_CMT; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Report: H&.

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 16 December 2020 Sampling Method: S
Logged By: Amelia Midgley Site Datum: MA ST PL NAD 1983 Well Material: Polyethylene CMT Channel
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985714.75 E 677779.6621 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 177.05 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 180.13 Bit ID / OD: 3.38/2.5/4
Driller: Oiden Gonzalez Bit Type / Size: Cutting Head
® Overburden
2 _ 2| 13| 3§ 5
— - = ~ —_ = cw
ko) @ ¢ | £ . . I SE| |2 Ny I =52
3 gl s |s Lithologic Description 2wl S5l8] o& £5 2_ ©2%5
At - | 2| 8 S| 2| a8 99 2 2F =cg
< < s | D 051 Q| g €@ =E o < - ®
2| 8| L% SE| 8|38 =58 | =5 53 S55
S| 8|23 C=| x|os 20 | OO @@ SES
0 o 2
| 2.l Medium dense, brown, poorly graded SAND (SP), 02 13 6 SP Grout to grade
» | mps 1.5in., no structure, no odor, dry 10
— : 13
» -| Medium dense, brown, poorly graded SAND (SP), 7 SP
] . mps 1.5 in., no structure, no odor, dry 2.4 14 7
- 6
Py
— . 7
» -| Medium dense, brown, poorly graded SAND (SP), 10 SP
5 o mps 1.5 in., no structure, no odor, dry 4-6 17 13
2 12
— . 1
N > Medium dense, brown, poorly graded SAND (SP), % SP
] o mps 1.5 in., no structure, no odor, dry 6-8 14 5
2 4
I 5 -| Medium dense, brown, poorly graded SAND (SP), % SP
] . mps 1.5 in., no structure, no odor, dry 8-10 14 5
a 4
10— a Medium dense,brown, poorly graded SAND (SP), % SP
] . mps 1.4 in., no structure, no odor, moist 10-12 11 5
» -ICE CONTACT DEPOSITS- 5
I 'A., Medium dense, poorly graded SAND (SP), mps 1.4 % SP
— . in., no structure, no odor, moist 12-14 7 9
P 7
] o Medium dense, brown, poorly graded SAND (SP), % SP
15— .| mps 0.7 in., no structure, no odor, wet 14-16 7 6
2 5
5 . .| Medium dense poorly graded SAND with gravel % SP
| i (SP), mps 0.5 in., no structure, no odor, wet 16-18 7 10
a . 8
I y NO RECOVERY % NR
| E 18-20 NR | 44
L s 9
20— , .| Medium dense, brown, poorly graded SAND (SP) 19 SP
.| with gravel, mps 2.0 in., no structure, no odor, wet 5
— . 9 s 2022 | 7 | ¢
s 7
7 - | Medium dense, brown, poorly graded SAND (SP) 8 SP
2 ] ; =
L . with gravel, mps 2.0 in., no structure, no odor, wet 2004 9 10
.. 5
] - | Medium dense, brown, poorly graded SAND (SP), 9 SP
25— &, mps 0.5 in., no structure , no odor, wet 2426 9 10
. 170
+ L NO RECOVERY 8 NR
— R 26-28 | NR ]g
o
— . 9
. Medium dense, brown, poorly graded SAND (SP) 11 SP
| 2| with gravel, mps 1.5 in., no structure, no odor, wet 28-30 9 10
L a 10
— . 10
30 - | Dense, grey, poorly graded SAND (SP) with silt and 13 Sl
] 2. gravel, mps 2.0 in., no structure, no odor, wet 30-32 14 | 5
- -ICE CONTACT DEPOSITS- 21
I .| Dense, brown, poorly graded SAND (SP), mps 1.3 %‘? SP
— 2| in.no —

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:EﬁK;H
Borehole Log ID: HA20-CMT-1 Well ID: HA20-CMT-1

A-NMI LOG_CMT; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Report: H&.

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 16 December 2020 Sampling Method: S
Logged By: Amelia Midgley Site Datum: MA ST PL NAD 1983 Well Material: Polyethylene CMT Channel
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985714.75 E 677779.6621 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 177.05 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 180.13 Bit ID / OD: 3.38/2.5/4
Driller: Oiden Gonzalez Bit Type / Size: Cutting Head
Overburden
~1 ¢ c
: c
- E’ T |2 cE ‘i o E ‘% = % -5
3 g | 3 |g Lithologic Description 2wl S5l8] o& £5 2_ OS5
w - | © 32 > | ax O 2 cE = S e
< < s | D 2o Q| Ex = 9 =E o < =®c
= = o = Q 8 @© 8_ c 8 =0 5] 8 S o
S| 8|23 C=| x| 20 | OO @ SES
N 32-3% TO 9
. 19
] » -| Dense, brown, poorly graded SAND (SP), mps 1.5 13 SP
| - | in., no structure, no odor, wet 16
35 L 34-36 11 19
. 16
T » -| Loose, brown, poorly graded SAND (SP), mps 1.0 15 sP
] . in., no structure, no odor, wet 36.38 10 18
; 6
L
— . 4
» Medium dense, brown, silty SAND (SM), mps 0.2 3 SM
| . in., no structure, no odor, wet 38-40 10 5
L ¥ 9
a
— : 7
40 » -| Medium dense, brown, silty SAND (SM), mps 0.2 7 SP
] . in., no structure, no odor, wet 40-42 10 6
s 7
— . 8
a - Medium dense, brown, silty SAND (SM), mps 0.2 6 SP
I - | in., no structure, no odor, wet 42-44 10 9
» - 12
I , -| Dense, grey to brown, poorly graded SAND (SP) 18 SP
45— . with gravel, mps 2.1 in., no structure, no odor, wet 44-46 9 11 bottom of grout 45.0
'A . -ICE CONTACT DEPOSITS- ? top of bentonite pellets 45.0
- Y | Very dense, brown to grey, silty SAND (SM) with %g SM Bentonite Pellets
] . gravel, mps 0.9 in., no structure, no odor, wet 46-48 14 11
Iy 29
] 5 Dense, grey to brown, poorly graded SAND (SP) gg SP
— 15 . with gravel, mps 1.0 in., no structure, no odor, wet 48-50 8 26
B 2 6
50— . .| Dense, grey to brown, poorly graded SAND (SP) gg SP
| . with gravel, mps 2.0 in., no structure, no odor, wet 50-52 8 30
] 2 . 15 bottom of bentonite pellets
N . Dense, grey to brown, poorly graded SAND (SP) 36 SP 52.0
] 2."| with gravel and silt, mps 1.3 in., no structure, no 50-54 6 ;?1 top of sand 52.0
. odor, wet L=t
2 ! 15
I - | Dense, grey to brown, poorly graded SAND (SP) 28 SP
55— 2. with gravel and silt, mps 1.5 in., no structure, no 5456 8 26
: odor, wet ) L31 J
- 2 ' K]
— : Topof Screen 559,
- | Dense, grey to brown, poorly graded SAND (SP) 23 SP _ g?\gr?nelqref)%ﬁo-\’)ﬁﬁ
| 2."| with gravel and silt, mps 1.4 in., no structure, no 56-58 | 6 11 otiom of Screen 56.5
.| odor, wet Lis J
— 2 . . 14 Bentonite Pellets
- | Dense, brown to dark brown, silty SAND (SM), mps 20 SM
1 2| 0.6in., no structure no odor, wet 58-60 4 %g
60— s 15 bottom of sand 60.0
% Very dense, grey to brown silty SAND (SP) with 28 SM top of bentonite pellets 60.0
_ 743 gravel, mps 1.0 in., no structure, no odor, wet 60-62 | 8 13
— 18
L Very dense, grey, poorly graded GRAVEL (GP-GM) 44 | GP-GM
| with silt and sand, mps 1.5 in., no structure, no 62-64 4 81 bottom of bentonite pellets
63.0
odor, wet 04 %5 top of sand 63.0
7 Very dense, grey, poorly graded GRAVEL (GP) with 36 GP
| sand, mps 2.1 in., no structure, no odor, wet N 00/6'
65 20 -GLACIAL TILL- 64-66 | 3 1555 | m— O e 53
— 2
Very dense, grey, poorly graded GRAVEL (GP) with 100?5' SM
_ sand, mps 2.1 in., no structure, no odor, wet 66-68 11 | 67 Bentonite Pellets
A % bottom of sand 68,0

Notes:  *Massachusetts State Plane Coordinates NAD 1983

Page 2 of 3



Boring Log and Well Completion Report Hﬁl:EﬁK;H
Borehole Log ID: HA20-CMT-1 Well ID: HA20-CMT-1

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA

Client: DE MAXIMIS, INC. Completion Date: 16 December 2020 Sampling Method: S

Logged By: Amelia Midgley Site Datum: MA ST PL NAD 1983 Well Material: Polyethylene CMT Channel
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985714.75 E 677779.6621 Rig Type: Track

Drilling Company: Cascade Drilling Ground Surface Elevation: 177.05 Casing Size: 6

Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 180.13 Bit ID / OD: 3.38/2.5/4

Driller: Oiden Gonzalez Bit Type / Size: Cutting Head

Overburden

Lithologic Description

Interval (ft)
Recovery (in.)
Sampler Blows
Unified Soil
Classification
Configuration

Depth, feet
Depth, metres
Water Level
Stratigraphy
Core/Run
CMT Well
Borehole
Backfill
CMT Well
Insrallarion
Comments

A-NMI LOG_CMT; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

TOP Of DEMONIE pees 680 |

ul
=

Very dense, grey to brown, silty SAND (SM), mps 55
1.5 in., moderately bonded, no odor, wet 68-70 58

)]
|

Very dense, grey to brown, silty SAND (SM), mps 1 43 SM bottom of bentonite pellets
in., moderately bonded, no odor, wet 70-72 7 25 (g prooenioniepefels

9 tup- of sand 70.7

B TOP OF ROCK AT 72.0 FT 13

— L2 ToporSgreen 729
CASING SET AT 75.0 FT | Top o Soreen 22 0.733
ﬁottom of Screen 73.4 /

DRILLED ROCK TO 76.0 FT
75— . . ) Bentonite Pellets
Very hard, fresh, grey with white spots medium to
coarse grained ASSSABET QUARTZ DIORITE,
massive. Primary joints low angle, close to
| g]qderately clqse, smqoth, planar: fresh t.o ) R 100 %
isintegrated, iron stained, occasionally limonite 75-80 | 60/60 ecovery: e
— coated, tight to occasionally quartz healed. RQD=78%
Secondary joints vertical, moderately close,
— smooth, planar to undulatory, commonly quartz
healed, occasionally iron stained, tight.
80— Weathered low angle joint
Very hard, fresh, dark grey, medium to fine grained
Assabet Quartz Diorite, massive. Primary joins low
angle, close to moderately spaced, smooth, planar,
—T-25 fresh, tight to commonly quartz healed. Secondary 80-85 | 60/60 Recovery=100%
joints vertical, close to moderately close, smooth, RQD=95% bottom of bentonite pellets
planar to undulating, fresh, tight, commonly quartz ?3-0f 4830

| healed, occasionally epidote coated or iron stained op of sand 83/

-ASSABET QUARTZ DIORITE-

- Very hard, fresh, dark grey, medium to fine grained
Assabet Quartz Diorite, massive. Primary joins low T
op of Screen 85.9

angle, close to moderately spaced, smooth, planar, hannel 5 86.0-86,3
— fresh, tight to commonly quartz healed and
occasionally iron stained. Secondary joints high 85-90 | 57/60 Recovery=05%
— angle, close to moderately close, smooth, planar to RQD=93% Bentonite Pellets %
L undulatory, fresh, tight, commonly quartz healed or op of benfonie peflets 85

— epidote coated, commonly iron stained.

Very hard, fresh, dark grey, medium to fine grained
Assabet Quartz Diorite, massive. Primary joins low bottom of bentonite pellets
angle, close to moderately spaced, smooth, planar,
— fresh, tight to commonly quartz healed and
occasionally iron stained. Secondary joints high 90-94.8 | 54/58
- angle, close to moderately close, smooth, planar to
undulatory, fresh, tight, commonly quartz healed or

— epidote, coated commonly iron stained.
95— BOTTOM OF EXPLORATION AT 94.8 FT (- R

91.0
top of sand 91.0

Recovery=93%
RQD=93%

Report: H&.

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:EﬁK;H
Borehole Log ID: HA20-CMT-2 Well ID: HA20-CMT-2

A-NMI LOG_CMT; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Report: H&.

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 20 October 2020 Sampling Method: S
Logged By: Amelia Midgley Site Datum: MA ST PL NAD 1983 Well Material: Polyethylene CMT Channel
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985760.827 E 677653.9087 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 187.9 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 190.85 Bit ID / OD: 3.38/2.5/4
Driller: Oiden Gonzalez Bit Type / Size: Cutting Head
® Overburden
2 | 13| =& 5
o - > = ~ m (o = = cw
ko) @ ¢ | £ . . I SE| |2 Ny I =52
3 g s |g Lithologic Description 2| 5l8_] o& 2 5 2_ 2 % S
- - = 3 >|ax Qo9 i £E =€
£ £ |52 25| 3|65 S8 | &t B3 LTE
Q Q = | ® Q 5 o ® @ o
o o © | S oL ng o0
3 3 z |3 o [OX®) mm OLoO
——0
-TOPSOIL 1.0 IN.- 3 sM
_ Medium dense, brown to tan, silty SAND (SM), mps | .2 18 7 Groutto grade
1.0 in., no structure, no odor, dry, boot ma 160
7 Loose, brown to tan, silty SAND (SM), mps 1.0 in., 5 SM
] no structure, no odor, dry 2.4 18 5
r 4
— 4
Loose, brown to tan, silty SAND (SM), mps 0.3 in., 5 SM
5 no structure, no odor, moist 4-6 13 4
4
__ Loose, tan, silty SAND (SM), mps 0.8 in., no % SM
] structure, no odor, dry 6-8 12 3
3
- Medium dense, tan, sity SAND (SM), mps 0.5 in., —-| M
] no structure, no odor, dry _ 12
BILL 8-10 18 5
10— Medium dense, brown to tan, silty SAND (SM), mps % SM
] 1.0in., no structure, no odor, moist 10-12 12 14
11
I Medium dense, brown to tan, silty SAND (SM), mps + SM
— 1.0/in., no structure, no odor, moist 12-14 12 5
6
] Medium dense, brown to tan, poorly graded SAND % SP
15— (SP), mps <1.0 mm, no structure, no odor, moist 14-16 6 1
11
__5 Medium dense, brown to tan, poorly graded SAND % SP
SP <1.0 truct d ist
] (SP), mps mm, no structure, no odor, mois 16-18 12 6
7
] Medium dense, brown to tan, silty SAND (SM), mps 7 SM
| <1.0 mm, no structure, no odor, moist 18-20 12 10
- 10
- 10
20— Medium dense, brown to tan, poorly graded SAND 10 SP
| (SP), mps 1.0 in., no structure, no odor, moist 20-22 14 g
] 6
2 +| Medium dense, brown to tan, poorly graded SAND 6 | SP
—+ .| (SP), mps 1.0 in., no structure, no odor, moist, 2224 12 7
2 *| ocassional silty sand pocket 170
] o -| Verystiff, brown to tan, elastic SILT (ML), mps <1.0 12 ML
25— o mm, no structure, no odor, moist 2426 14 6
° 3
+ . | Verystiff, brown to tan, elastic SILT (ML), mps <1.0 15 ML
] . mm, no structure, no odor, moist 26-28 14 6
a -ICE CONTACT DEPOSITS- 11
— . 11
5 - | Very stiff, brown to tan, elastic SILT (ML), mps <1.0 15 ML
| . mm, no structure, no odor, moist 28-30 13 12
L 2 13
— . 12
30 5 -| Medium dense, brown to tan, silty SAND (SM), mps 15 SM
] . <1.0 mm, no structure, no odor, moist 30-32 17 | 8
2 11
] , -| Medium dense, brown to tan, elastic SILT (ML), 13 ML
- m < i —_—

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:EﬁK;H
Borehole Log ID: HA20-CMT-2 Well ID: HA20-CMT-2

A-NMI LOG_CMT; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Report: H&.

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 20 October 2020 Sampling Method: S
Logged By: Amelia Midgley Site Datum: MA ST PL NAD 1983 Well Material: Polyethylene CMT Channel
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985760.827 E 677653.9087 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 187.9 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 190.85 Bit ID / OD: 3.38/2.5/4
Driller: Oiden Gonzalez Bit Type / Size: Cutting Head
Overburden
—_ Y c
@ | £13 =9 5
- = o |2 cE T | m Q® =% —_S®
© © S | £ . . P S=| 2| = N o o O o Totc
o E| 8 |§ Lithologic Description €g| ¢ 5 g% 23 S= 259
£ £ | 5|2 £o| 8| e %8 EE o< ESE
Q Q += © < Q © a Q o ® =® 0
o o © | S oL ng o0
3 3 z |3 o [OX®) mm OLoO
N 32-3& TS g
7 » -| Medium dense, brown to tan, elastic SILT (ML), 12 ML
| - | mps <1.0 mm, no structure, no odor, moist 1
35 L 34-36 16 i
. 15
T » -| Medium dense, brown to tan, elastic SILT (ML), 17 ML
] . mps <1.0 mm. no structure, no odor, moist 36-38 7 25
' 4
L
— . 6
| Medium dense, light brown, elastic SILT (ML), mps 12 ML
_ - | <1.0 mm, no structure, no odor, moist 38-40 13 7 sp
- 2 -| 4.0in. thick medium dense, tan, poorly graded 6
40— .~ | SAND (SP), mps 0.5 in., no structure, no odor, dry 9 ML
2 -| Medium dense, light brown, elastic SILT (ML), mps 1
— o <1.0 mm, no structure, no odor, moist, ocassional 40-42 13 15
s *| sand pocket, poorly graded g
I 5 -| Medium dense, light brown, elastic SILT (ML), mps 1 ML
I . <1.0 mm, no structure, no odor, moist, ocassional 42-44 16 12 bottom of grout 43.0
» - | iron oxide 5
— i -ICE CONTACT DEPOSITS- 10 sp Bentonite Pellets
» - | Medium dense, light brown, poorly graded SAND 11
45— o (SP), mps <1.0 mm, no structure, no odor, moist 44-46 16 12
s 9
—+ RS . 12 sw
5 ense, light brown, well graded SAND (SW), mps 17
] . 10.0 mm, no structure, no odor, moist 46-48 13 29
a 14
] 5 Dense, brown to grey, well graded SAND (SW) with ;g sw
— 4 . gravel, mps 0.5 in., no structure, no odor, wet 48-50 12 23
—15 a 13
50— . .| Dense, brown to grey, well graded SAND (SW) with ]g sw
| . gravel, mps 0.5 in., no structure, no odor, wet 50-52 9 6
Ly 13
L * .| Medium dense, brown to light brown, well graded 26 Sw
| 2.| SAND (SW) with gravel, mps 0.3 in., no structure, 5254 10 16 top of bentonite pellets 53.0
» no odor, wet. TO
I - | Medium dense, brown to light brown, well graded " swW
55— 2. SAND (SW) with gravel, mps 0.3 in., no structure, 5456 13 14
o .| noodor, wet %
] '4.' Dense, light brown, well graded SAND (SW) with 191 sw
| . ravel, mps 12.0 mm, no structure, no odor, wet
. 9 P 5658 | 12 || o |
Ly 9
] . Medium dense, light brown, poorly graded SAND 16 SP
| 2. (SP), mps 10.0 mm, no structure, no odor, moist 15 !
~ . 58-60 12 10 bottom of bentonite pellets
n s 10 bor f sand 50.3
60 . NO RECOVERY 14 NR oporsan
- s 60-62 | NR || 1
. L= Topof Screen 614
— 2, 15 Iﬁ?\%ﬁnel%ea%%161.5-61.8 -
- | Medium dense, light brown, poorly graded SAND 20 SP ottom of Screen 61.9
| 2| (SP), mps 10.0 mm, no structure, no odor, moist 62-64 14 18
o 17 Bentonite Pellets
s, 7 bottom of sand 63.9
] . NO RECOVERY 9 NR top of bentonite pellets 63.9
»
65— o 6466 | NR || 12
20 o e
57 Very dense, brown to tan, silty SAND (SM) with 15 SM
— ¥4 gravel, mps 20.0 mm, weakly bonded, no odor, wet | g6-68 13 14
j 13

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report
Borehole Log ID: HA20-CMT-2

HAEBkicH

Well ID: HA20-CMT-2

A-NMI LOG_CMT; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Report: H&.

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 20 October 2020 Sampling Method: S
Logged By: Amelia Midgley Site Datum: MA ST PL NAD 1983 Well Material: Polyethylene CMT Channel
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985760.827 E 677653.9087 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 187.9 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 190.85 Bit ID / OD: 3.38/2.5/4
Driller: Oiden Gonzalez Bit Type / Size: Cutting Head
Overburden
—_ Y c
8 | 213 =9 S
o - > = ~ m (o = = cw
ko) @ ¢ | £ . . I SE| |2 Ny I =52
3 gl s |s Lithologic Description Z2sl 515 =) £5 2_ 025
At - | 2| 8 S| 2| a8 99 2 2F =cg
£l 5|82 58| 8|Eg £8 | 5% g & ETE
o o += = o] @ == Q o
58|58 k| ¢|/8g9 S50 | 88 ad 328
Very dense, brown to light brown, clayey SAND 1o >U
_+ (SC) with gravel, mps 30.0 mm, moderate bonding, 68-70 14 25
no odor, wet 44
70— -GLACIAL TILL- 26 SM
Very dense, brown to light brown, silty SAND (SM) 12
| with gravel, mps 16.0 mm, weakly bonded, no odor, | 70-72 16 ;g
wet
] 75
= Dense brown, clayey SAND (SC), mps 1.5 in., 15 sC
] moderate to well bonding, no odor, wet 7974 14 ig
— 35
Dense, brown, silty SAND (SM), mps 1.0 in., 12 SM
75— moderately bonded, no odor, wet 74-76 12 13
L 30
— . . 52
Dense, brown, silty SAND (SM), mps 1.0 in., weak 3 SM
_ moderate bonding, no odor, wet 76-78 20 17
25
n Dense, brown, silty SAND (SM), mps 1.0 in., weak ]? SM
_r moderate bonding, no odor, wet 78-80 15 19
40
80— Dense, brown, silty SAND (SM), mps 1.0 in., weak LeL) sm
] moderate bonding, no odor, wet 80-82 16 g?
—T25 Dense brown, clayey SAND (SC), mps 1.0 in., weak % sC
bonding, no odor, wet
] 9 82-84 16 %1 bottom of bentonite pellets
83.4
m Dense, brown, silty SAND (SM), mps 1.0 in., weak ﬁ’g SM fop of sand 83.4
85— moderate bonding, no odor, wet 84-85.2 5 35 bottom of sand 85.0
- top of bentonite pellets 85.0
Topof Screen 854
| TOP OF BEDROCK AT 855 FT e o T D 55,5.55.5
SET CASING AT 90.5 FT 12 Hottom of Screén 859~/
7 53/22,, Bentonite Pellets
] bottom of bentonite pellets
89.4
90— top of sand 89.4
] Very hard, fresh, light to dark grey, very coarse to
medium grained Assabet Quartz Diorite, massive. 90.5- | 5559 Recovery=100% S
_ Primary joints low angle, moderately spaced, 92.3 RQD=100% | NN ﬁhgnnel 391.5-91.8 .
smooth, planar, fresh, tight. otiom of Screen 91.9
— ASSABET QUARTZ DIORITE
Very hard, fresh, light to dark grey, very coarse to Bentonite Pellets bottor of sand 93.9
— medium grained Assabet Quartz Diorite, massive. toop 3?‘ ban;Gte pellets 93.9
Primary joints low angle, moderately spaced, 92.3- 57/60 Recovery=95%
95— smooth, planar, fresh to discolored - light iron 97.3 RQD=83%
staining tight.
Very hard, fresh, light to dark grey, very coarse to
] medium grained Assabet Quartz Diorite, massive.
—30 Primary joints low angle, moderately spaced,
7 smooth, planar, fresh, tight.
97.3- 59/60 Recovery=98%
p— = 0,
100 ASSABET QUARTZ DIORITE 102.3 RQD=92%
Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:EﬁK;H
Borehole Log ID: HA20-CMT-2 Well ID: HA20-CMT-2

A-NMI LOG_CMT; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 20 October 2020 Sampling Method: S
Logged By: Amelia Midgley Site Datum: MA ST PL NAD 1983 Well Material: Polyethylene CMT Channel
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985760.827 E 677653.9087 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 187.9 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 190.85 Bit ID / OD: 3.38/2.5/4
Driller: Oiden Gonzalez Bit Type / Size: Cutting Head
Overburden
—_ Y c
@ | £ _% =9 &
- = o |2 cE T | o Q® =% -]
© © > | £ ; : - S=| 2| = 7N o R ) Totc
o E| 8 |§ Lithologic Description €g| ¢ 5 g% 23 S= 259
s | s |52 S8| S| Eg5 €& € o8 ECE
Q Q += © < Q © a Q o ® =® 0
[0 [0 S |5 oL n & 20 o
3 3 z |3 o [OX®) mm OLoO
Very hard, fresh, light to dark grey, very coarse to
| medium grained Assabet Quartz Diorite, massive.
Primary joints low angle, close to moderately _ — 1000
105— spaced, rough, planar, fresh, tight....continued... 11%27':; 60/60 E(e)c[c;;/g;y% 100%
-APATITE QUARTZ INTRUSION- ’
I 107.3- Recovery=100%
110— 112 | 5787 RQD=100%
] Very hard, fresh, light to dark grey, very coarse to
| medium grained Assabet Quartz Diorite, massive.
Primary joints low angle, close to moderately
— spaced, rough, planar, fresh, tight.
Stratum Change at 114.6 ft Acton/Andover Granite | 112117 | 55/60 Recovery=02%
1 15—_35 Very hard, fresh, light grey, very coarse grained RUD=927%
Acton Granite, massive. Primary joints low angle,
— close to moderate spacing. rough. planar, fresh to
slightly discolored, occasionally healed tight. Rock
] mass shows some iron staining pervasive in the
rock mass from weathering of biotite.
T Very hard, fresh light grey, very coarse grained 117-120 | 36/36 Recovery=100%
| Acton Granite, massive. Primary joints low angle, - RQD=70%
close to moderate spacing, smooth to slickensided,
120— planar, fresh to discolored, reaction halo, limonite
coated one inch from joint surface. Tight to open. )
| Very hard, fresh, light grey, very coarse grained (botiom of bentonite peflets
o Acton Granite, massive. Primary joints low angle, o top of sand 120.9
— close to moderate spacing, smooth to slicken sided, | 120-124 | 48/48 E(e)c[c;:;r){/— 100%
planar, fresh to discolored, iron staining, tight to °
— open. E Oop of Screen 122.9
-ACTON/ANDOVER GRANITE- Kofiom of sasen 1254 [
7 Very hard, fresh, light grey, very coarse grained
125—" Acton Granite, massive. Primary joints low angle, i Bentonite Pellets bottom of sand 125.4
wide, smooth, planar, fresh to discolored, iron Recovery=100% bottom of sand 1254
— staining, tight. P 124-127 | 36/36 RQD=94% top of bentonite pellets 125.4
7 Very hard, fresh, light grey, very coarse grained
1 Acton Granite, massive. Primary joints low angle,
wide, smooth, planar, fresh to discolored, iron 127- =100%
— staining, tight. 130.5 41/41 EGQ%)Z%%WT,OO
130—
| Very hard, fresh light grey, very coarse grained
—40 Acton Granite, massive. Primary joints low angle,
| close, smooth, planar, discolored, iron staining,
tight
130.5- Recovery=100¢%
] 135.5 60/60 RQD:ng% I bottom of bentonite pellets
133.4
— top of sand 133.4
135+ bottom of sand 135.6
ottom of san A
| Very hard, fresh, light grey, very coarse grained 135.5- | 11/11 ReCOV@WTOO"E hannel 7
Acton Granite, massive. Primary joints low angle, - 136.3 RQD=100% ollom of Screen 1356
— \close, smooth, planar, discolored, iron staining,
tight.

Report: H&.

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:E"CH
Borehole Log ID: HA20-CMT-2 Well ID: HA20-CMT-2

A-NMI LOG_CMT; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 20 October 2020 Sampling Method: S
Logged By: Amelia Midgley Site Datum: MA ST PL NAD 1983 Well Material: Polyethylene CMT Channel
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985760.827 E 677653.9087 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 187.9 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 190.85 Bit ID / OD: 3.38/2.5/4
Driller: Oiden Gonzalez Bit Type / Size: Cutting Head
Overburden
— 2 c
@ | 23 =9 5
o _ > = ~ m (o = = cwn
ko) @ ¢ | £ . . I SE| |2 Ny I =52
3 g s |g Lithologic Description 2| 5|l8_] o& 2 5 2_ 2 % S
g = > = [O7] O = -
£l |52 25| 8| B% £8 | g% 5 ETE
Q Q += © < Q © O Q o ® =® 0
© © © | S oL ng o0
3 3 z |3 x [OX®) mm OLoO
BOTTOM OF EXPLORATION AT 136.3 FT'
140—
145—
45
150—
155—
160—
—T—50
165—
170—

Report: H&.

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report HkkS&“:“
Borehole Log ID: HA20-CMT-3 Well ID: HA20-CMT-3

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 12 December 2020 Sampling Method: S
Logged By: Amelia Midgley Site Datum: MA ST PL NAD 1983 Well Material: Polyethylene CMT Channel
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985853.904 E 677666.3042 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 181.64 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 184.65 Bit ID / OD: 3.38/2.5/4
Driller: Oiden Gonzalez Bit Type / Size: Cutting Head
)
8 €18 |=8| §| &
=1 D > = o o= 2|l =% cwn
“— - [0 = . . .. c — 1] © (%} o = -
3 E | 3|8 Lithologic Description = 3 ai; 5 % .% 5|2 3 § - 2 2 é
~ N N - hag b ) = o T = = =
588 2|8 |=a|28 |35|85| o3 SBE
sl @ @ T | = oL | w&| 50 o|00 c
sl o o = | ® = @ m 0=0
5
Q —
=
§ 10 17
3 | Medium dense, grey brown, silty SAND (SM), mps 02 | 12 | 6| SM Grout to grade
@ 0.6 ft, no structure, no odor, moist, 0.2 ft bituminous 6
iy | concrete at ground surface 4 sp
8 Loose, brown, poorly graded SAND (SP), mps 0.05 4
3 — in., no structure, no odor, moist 2-4 16 i
S -
® _ 2
s Loose, grey and brown banded, poorly graded 3 sP
@ 5— SAND (SP), mps 0.25 in., no structure, no odor, 4-6 18 3
% moist 3
— 1
E N Loose, brown, poorly graded SAND (SP), mps 0.3 7 sP
> ] in., no structure, no odor, moist 6-8 19 3
< -FILL- 3
& — 2
g Very loose, brown, poorly graded SAND (SP), mps WOR24 sp
» | 0.3 in., no structure, no odor, moist 8-10 9
10}
2
al 10— sp
< Very loose, brown, poorly graded SAND (SP), mps 2
LD_( | 0.10in., no structure, no odor 10-12 23 1
& | 1
Q Loose, light brown to grey, silty SAND (SM), mps 3 SP
E | 0.1 in., no structure,no odor, moist 12-14 10 3
c B 4
o | Stratum Change at 14.0 ft Top Of Natural Soils 7
= . . 8
% 15— .A | Medium dense, light brown to tan grey, poorly 14-16 | 16 9 SPML
D » - | graded SAND (SP) and SILT (ML), mps 0.05 in., 9
g | .| interbedded band of poorly graded SAND and SILT 10
= —5 2 | (ML) up to 2.0 in. thick, no odor, moist 9 ML
3 — .| Medium dense, grey, SILT (ML), mps 0.01 in., no 16-18 | 12 10
s 2 | structure, no odor, moist 1
gl . 12 | spmL
8 » -| Medium dense, light brown and grey banded, 6
o' | .| interbedded poorly graded SAND (SP) and SILT 1820 | 17 11
8 N » | (ML), mps 0.05 in., no structure, no odor, moist 11
bl 20— 5 .| Medium dense, tan, SILT (ML), mps 0.01 in., no 1? ML
3 | | structure, no odor, moist 20-22 | 16 11
| - - e
o 5 .| Medium dense, tan, SILT (ML), mps 0.01 in., no T M
5 J . structure, no odor, moist 2224 12 12
T 2 -ICE CONTACT DEPOSITS- 12
a ] .
g » - Medium dense, brown with red brown bands, poorly g SP
i __ - | graded SAND (SP), mps 0.10 in., occasional _
4l 25 . b f L g 24-26 | 14 9
< » +| interbedded of silt up to 1.0 in. thick, two iron 12
z — .| stained band up to 1.0 in. thick, no odor, moist 13 sp
° B » *| Medium dense, tan, poorly graded SAND (SP), mps )
w — .~ | 0.10in., increasing grain size with depth, no odor, 26-28 | 16 14
iy s | moist 12
2 — - ' 15 § sw
o » -| Dense, light brown, well graded SAND (SW), mps 2
2 | ~+ | 0.2in, no structure, no odor, moist 28-30 | 12 19
o - s, 18
- 30— | Medium dense, brown, well graded SAND with 13 y SW
g | . gravel (SW), mps 1.0 in., no structure, no odor, 30-32 16 13
Z » | moist 1;
] 5 .| Dense, grey brown, well graded SAND with gravel 15 sw
= (SW) mps, 12 in_na structure no adar, maist 35

Report: H&.

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report I-lﬁl:Eﬁl(ﬂ'l
Borehole Log ID: HA20-CMT-3 Well ID: HA20-CMT-3

Report: H&.

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 12 December 2020 Sampling Method: S
Logged By: Amelia Midgley Site Datum: MA ST PL NAD 1983 Well Material: Polyethylene CMT Channel
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985853.904 E 677666.3042 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 181.64 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 184.65 Bit ID / OD: 3.38/2.5/4
Driller: Oiden Gonzalez Bit Type / Size: Cutting Head
- g c c c
4 | £ |8 =9 9 2
=1 D > = o o% 2|l =% cwn
- b= o = i ) Lo c = - © © D [ - =
3 E | 3|8 Lithologic Description 25 ai; B oL 5|2 3 2_ 2 25
S < = - | D dc| g |BE| 29 |_=|E o = E
Sl 583 32| 8 Sg| E& 23138 53 555
sl @ ) = S|l w& D0 (&} c
5| o = = |Hh M m 0o
] E 3034 | 9 73
g | 2. 19
= » -| Dense, grey brown, well graded SAND with gravel 18 sw
3| 35— “+ | (SW), mps 1.0 in., no structure, no odor, moist 34.36 | 10 12
z - 29
3 a .
o » -| Dense, grey brown, well graded SAND with gravel 16 sw
'g_- ] | (SW), mps 1.0 in., no structure, no odor, moist 36.38 | 10 ;g
o L
< — . 17
S » -| Dense, tan, poorly graded SAND (SP), mps 0.05 19 sP
) — - | in., nostructure, no odor, moist 3840 | 11 11
A ot 2
i 40— » -| Dense, tan, poorly graded SAND (SP), mps 0.5 in., 18 SP
8 | . no structure, no odor, moist 40-42 8 14
x y 27
= °. 18
E ] » -| Dense, tan with grey bands, poorly graded SAND 24 sP
% _I - | with gravel (SP), mps 0.5 in., no structure, no odor, 42-44 7 18
s » | moist 22
0 — o -ICE CONTACT DEPOSITS- 22 sp
) » | Dense, tan with grey bands, poorly graded SAND 21
é 45— | (SP), mps 0.05 in., no structure no odor, moist 44-46 | 9 ‘211 P
= _L s 16 Bentonite Pellets
o » -| Dense, grey brown, well grained SAND with gravel 13 sw
% — | (SW), mps 0.8 in., no structure, no odor, moist 46-48 9 21
w Py 19
o .
E 2 Dense, light brown, poorly graded SAND (SP), mps g sP
5 — 15 o 0.3 in., no structure, no odor, moist 48-50 11 20
E a 20
Z| 50— | Medi | AND (SP 13 sP
3 5 edium dense, brown, poorly graded S (SP), 1
g | . mps 0.1 in., no structure, no odor, wet 50-52 0 5
z _| 2 6
g L o Medium dense, light brown, poorly graded SAND ; sP
g — . (SP), mps 0.1 in., no structure, no odor, wet 52-54 0 15
OI N 9
<| L NO RECOVERY ]% NR
E 55— L 54-56 0 24
§ _r a . ! 26 lbottom of bentonite pellets 55.9
] . .| Dense, brown, poorly graded SAND (SP), mps 0.5 26 sP op ofsand 55.
g | . in., no structure, no odor, wet 56-58 9 ?g
3 .
T 2. 22
% . .| Dense, greyto grey brown, well graded SAND with 14 sw S a3
g 1 .| gravel (SW), mps 1.0 in., no structure, no odor, wet | sg.60 | & ;g g—/"“"m of Screen 58.4
< .
E 60_ 2 ,. 24 Bentonite Pellets
% c Dense, brown, well graded SAND with gravel (SW), 14 sw
z — .4 .| mps 0.6 in., no structure, no odor, wet 60-62 | 16 1% o 50—
()
i _ 2. 2| o
- - - .| Dense, light brown, poorly graded SAND (SP), mps 12 P
E ] 2. 0.2 in., no structure, no odor, wet 62-64 2 8
o . 27
2 _ 2. i i 28| o
ol - | Medium dense, light brown, poorly graded SAND 13
S| 65— s, (SP), mps, 0.10 in., no structure, no odor, wet 64-66 4 10
5| 20 5 1
i - | Medium dense, light brown, poorly graded SAND 11 sP
| s, (SP), mps 0.01 in., no structure, no odor, wet 66-68 9 12
o 18
a

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report
Borehole Log ID: HA20-CMT-3

HAEBkicH

Well ID: HA20-CMT-3

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 12 December 2020 Sampling Method: S
Logged By: Amelia Midgley Site Datum: MA ST PL NAD 1983 Well Material: Polyethylene CMT Channel
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985853.904 E 677666.3042 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 181.64 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 184.65 Bit ID / OD: 3.38/2.5/4
Driller: Oiden Gonzalez Bit Type / Size: Cutting Head
= |§ c c <
g — \% o =.2 el i)
=1 D > = o o= 2|l =% cwn
- b= o = i ) Lo c = - © © D [ - =
3 g s |g Lithologic Description 2w 05 5_| 9L 3| =2 3 S= 2 % 3
8l g | £ | 5|2 og| 8 L1 28 |=£|zE| ©% LS E
5 8| 5|3 |8 SE|¢ 3855 |£8|38| && 228
sl o a | = |d ©=0
5] » | Verydense, light brown, poorly graded SAND with 14 SP
% - o gravel (SP), mps 1.2 in., no structure, no odor, wet 68-70 15
E’ 2 Stratum change at 70.0 ft top of FLOW TILL ;ﬁ
(@] 70_ [®) - A . 30
2 O Very dense, grey, silty SAND with gravel (SM), mps SM
o — 1.0 in., no structure, no odor, moist 70-72 2 gg
@ @ -FLOW TILL- 7
S T 0 q Dense, light brown, silty SAND with gravel (SM), 7 SM
; o 1.2 in., no structure, no odor, moist 90
3 — =0 mps , | ) 7274 | 12 | 3o
® _ _QO'(‘ 12 s
% O | Dense, light brown to tan, silty SAND with gravel 26 M
@ __ O (¢ (SM), mps 1.0 in., weakly bonded in pockets, no 74-76 | 12 22
% 75 L ™ { odor, moist 35
e} — 7 Stratum change at 76.0 ft top of GLACIAL TILL 10
x 7| Very dense, olive grey, silty SAND with gravel (SM), 22 SM
z — mps 1.2 in., moderately bonded in pockets, no odor | 76-78 8 26
x moist 52
o — -GLACIAL TILL- 40 | gy
= L Dense, grey brown, silty SAND with gravel (SM), gg
] — mps 1.0 in., moderately to weakly bonded, no odor, | 78-80 | 6 e
2 80— moist 19
2 Very dense, grey, silty SAND with gravel (SM), mps 15 SM
5 ] 1.0 in., moderately bonded, no odor, moist 80-82 4 19
e Note: Cored 100.0 ft to 103.5 ft water return failed 59
g ——25 and core barrel melted. No recovered rock. 8 )
i Redrilled to 104.0 ft recovering fused metal and 20 oo polets 025
g — rock of old core barrel. Started new core run at 82-84 | NR | 51
Z 104.0 ft. 59
Qo — NO RECOVERY 8 SM
§ Dense, grey brown, silty SAND with gravel (SM), 17
3| 85— mps 1.2 in., moderately bonded, no odor, moist 84-86 | 8 | 47 op o SorEen B0
@ | 84 Eoﬂom of Scr‘een éS.4 /
o Dense, grey brown, silty SAND with gravel (SM), 162 SM
g | mps 1.0 in., moderately bonded, no odor, moist 86-88 3 21 Bentonite Pellets
§ 42 boo;? of bg;lsc?r:]iseapzfeﬁs 875
8 L Medium dense, grey brown, silty SAND with gravel 12 SM
o | (SM), mps 1.0 in., moderately to weakly bonded, no | gg.g9 | NR 2‘?
8 odor, moist 17
g 90— NO RECOVERY 12
5 — 90-92 0 13
s L 43
8_ Very dense, grey brown silty SAND with gravel ;g SM
& | 97
£ Very dense, grey brown, silty SAND with gravel 9 SM
wl 95— (SM), mps 1.0 in., moderately to well bonded, no 94-953| 4 27
< odor, moist 60
z | 95.3- 4 114
@ 96.6 9
T | Very dense, black to dark grey, poorly graded 9 GP
o GRAVEL (GP), mps 1.2 ft, no structure no.odor, 00/3]
s — moist \1 30
Q —30 TOP OF BEDROCK AT 96.5 FT 00/01
El — Advance sample barrel to 100.0 ft to confirm
8 1 00_ bono;n ofgegrg%nile pellets 99.9
- Attempted rock core but inner barrel seized, fusing op O Sand s
g — together . Recovered fused barrel then advanced
< B new barrel and bit to 104.0 ft coring rock and steel Lo
- et borig, o008 saia | REBILP Ik -
£ ASSABET QUARTZ DIORITE- ? hanel 3and 8 102.0,1023 )
é‘ Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:Eﬁl(:H
Borehole Log ID: HA20-CMT-3 Well ID: HA20-CMT-3

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 12 December 2020 Sampling Method: S
Logged By: Amelia Midgley Site Datum: MA ST PL NAD 1983 Well Material: Polyethylene CMT Channel
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985853.904 E 677666.3042 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 181.64 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 184.65 Bit ID / OD: 3.38/2.5/4
Driller: Oiden Gonzalez Bit Type / Size: Cutting Head
)

- é T | > cE é % pol % é G é 6L
8| e |8 s Lithologic Description Zs ai; 5 _ oL % 23| <_ g’ 25
sle|g|o 25|18 25| €8 |52 55| @% cTE
8| 8| 3|8 StE|d |[¢e| So |28|00| &8& 328
o S 2|8 oo OE£Oo

A-NMI LOG_IW1CMT; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 19/15/2022

Bentonite Pellets

Very hard, fresh, grey with white spots medium to I%%:wm‘:—'

105— coarse grained ASSSABET QUARTZ DIORITE, ’
massive. Primary joints low angle, close to

— moderately close, smooth, planar, fresh to iron

stained occasionally limonite coated right to

— occasionally quartz healed. Secondary joints high

angle, moderately close, smooth, planar, commonly

— quartz healed, occasionally iron stained, tight.

Very hard, fresh, grey with white spots medium to
— coarse grained ASSSABET QUARTZ DIORITE,
110 massive. Primary joints low angle, close to 108- Recoverv=92%

] moderately close, smooth, planar fresh to iron 123 48/52 RQD=73% °
stained occasionally limonite coated right to ’
occasionally quartz healed. Secondary joints high
— angle, moderately close, smooth, planar, commonly %%%M
quartz healed, occasionally iron stained, tight. ’
— Very hard, fresh, Tight grey with white and dark grey ToporSeeen Tz |
mottling, very coarse grained Andover Granite, ghanneu 113.0-113.3 /
— massive. Primary joints moderate angle, closely | 2o of Screen 1134

spaced rough, planar, iron stained, tight to open, 112.3- Recovery=100%
115——35 commonly coated with limonite. Secondary joints 117.3 |60/60 RQD=92%
high angle, close to extremely close en-echelon,
— rough, planar, tight to open, iron stained to lbottom of sand 116.4
occasionally coated with limonite at intersection [fop of benfontie pellets T16.4 |
with J1. Zenoliths of Assabet Quartz Diorite as o
inclusions in rock mass. 117.3-
‘ -ACTON/ANDOVER GRANITE- 118.5
Sonic core 118.5 ft to 124.0 ft to clear metal
obstructions and fragments left from broken core
120— barrel. Recovered rock is Andover Granite.
Occasional trace of iron staining on low angle joints.
- Resume coring after reaming hole to 4.0 ft with

r barrel. '
— -ACTON/ANDOVER GRANITE- B s g e

Bentonite Pellets

Top of Screen 123.9
Liéhanne\ 5124.0-124.3 /
ottom of Screen 124.4
Very hard, fresh, light grey changing to dark grey

| very coarse to medium grained Andover Granite _ =100% Bentonite Pellsts

and Assabet Quartz Diorite, massive. Primary joins 112275_ 5 [30/30 Eg%);l?(%o 00% e

— low angle, close to moderately spaced, rough

planar, fresh, tight to commonly quartz healed and

— occasionally aplite intruded. Secondary joints high

angle, close to moderately close, rough, planar, L
— fresh, tight, commonly quartz healed.

Very hard, fresh, light grey changing to dark grey 127.5- Recovery=100%

130— very coarse to medium grained Andover Granite 132.5 60/60 RQD=100Y

and Assabet Quartz Diorite, massive. Primary joins

—40 low angle, close to moderately spaced, rough,

— planar, fresh, tight to commonly quartz healed and

occasionally aplite intruded. Secondary joints high

— angle, close to moderately lose, rough, planar,

fresh, tight, commonly quartz healed.

— -ACTON/ANDOVER GRANITE-

o Very hard, fresh, dark grey with white spots

135— medium to coarse grained ASSSABET QUARTZ

DIORITE, massive. Primary joints low angle, close

to moderately close, smooth, planar, fresh to healed

or intruded with quartz, occasionally iron stained.

Secondary joints high angle, moderately close, 136.5- | 419/19 Recovery=100%

- smooth, planar, commonly quartz healed, tight. 138.1 RQD=100

132.5-

Recovery=100%
136.5 48/48

RQD=98%

Report: H&.

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:EﬁK;H
Borehole Log ID: HA20-CMT-3 Well ID: HA20-CMT-3

A-NMI LOG_IW1CMT; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 19/15/2022

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 12 December 2020 Sampling Method: S
Logged By: Amelia Midgley Site Datum: MA ST PL NAD 1983 Well Material: Polyethylene CMT Channel
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985853.904 E 677666.3042 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 181.64 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 184.65 Bit ID / OD: 3.38/2.5/4
Driller: Oiden Gonzalez Bit Type / Size: Cutting Head
= |2
2 . |8 |8 &|_¢
= > = = == cwn
- b= o = i ) Lo c = - © © D [ =5+
3 g | 3 |g Lithologic Description 2= s 5 _| 28 5123 2_ UE=a
- S e 32| 3 |[2¥| 0@ 2| & £ g =S e
< < ] 2 [y 5] E | EO =c c o f) [
& 5| 5|E SE|¢ |58 55 |£3|33| 28§ 328
) o) = =~ mom [SR=Y)
Very hard, fresh, dark grey with white spots
— medium to coarse grained ASSSABET QUARTZ
DIORITE, massive. Primary joints low angle, close
140— to moderately close, smooth, planar, fresh to healed | 138.1- | 47,47 Recovery=100%
or intruded with Aplite. Secondary joints high angle, 142 RQD=100
— moderately close, smooth, planar, commonly quartz
healed, tight.
— Very hard, fresh, light grey changing to dark grey Ibottom of bentonite pellets 142.3 |
very coarse to medium grained Andover Granite op of sand 142.
] and Assabet Quartz Diorite, massive. Primary joins Recovery=100%
low angle, close to moderately spaced, rough, 142-145| 60/60 RQD=1(%°
L planar, fresh, tight to commonly quartz healed and
145—] occasionally aplite intruded. Secondary joints high
angle, close to moderately lose, rough, planar, ororseeeTIET———
| fresh, tight, commonly quartz healed....continued... igzg:ne\cﬁi%.&?bw (bonom ofeand ST
Very hard, fresh, dark grey with white spots otiom of Sreen 145.7
medium to coarse grained ASSSABET QUARTZ
45 DIORITE, massive. Primary joints low angle, close

— to moderately close, smooth, planar, fresh to healed
or intruded with Aplite. Secondary joints high angle,
— moderately close, smooth, planar, commonly quartz
healed, tight.

150— -ASSABET QUARTZ DIORITE-

Very hard, fresh, dark grey with white spots

] medium to coarse grained ASSSABET QUARTZ
DIORITE, massive. Primary joints low angle, close
to moderately close, smooth, planar, fresh to healed
or intruded with Aplite. Secondary joints high angle,
moderately close, smooth, planar, commonly quartz
| healed, tight.

BOTTOM OF EXPLORATION AT 147.0 FT

—1—50

Report: H&.

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:E"CH
Borehole Log ID: HA20-CMT-4 Well ID: HA20-CMT-4

A-NMI LOG_CMT; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Report: H&.

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 11 December 2020 Sampling Method: S
Logged By: Amelia Midgley Site Datum: MA ST PL NAD 1983 Well Material: Polyethylene CMT Channel
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985929.262 E 677779.7947 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 173.94 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 176.86 Bit ID / OD: 3.38/2.5/4
Driller: Oiden Gonzalez Bit Type / Size: Cutting Head
Overburden
—_ Y c
8 | 213 =9 S
o - > = ~ m (o = = cw
ko) @ ¢ | £ . . I SE| |2 Ny I =52
3 g s |g Lithologic Description 2| 5l8_] o& 2 5 2_ 2 % S
N N i 3 > | aE Ko7 S cE =2 £
£ £ |52 25| 3|65 S8 | &t B3 LTE
Q Q = | ® Q 5 o ® @ o
o o © | S oL ng o0
3 3 z |3 o [OX®) mm OLoO
——0 A B 15
] . NO RECOVERY, TRACE WOOD FIBERS 0-2 NR | 64 Grout to grade
o : 27
o
— : 23
» | Loose, brown, silty SAND (SM), mps < 4.0 mm, no 7 SM
] . structure, no odor, wet 2.4 2 5
- A . 3
] s NO RECOVERY R
5— L 46 0 3
. 2
__ > Loose, brown, poorly graded SAND (SP), mps 0.5 4 SP
] ~+ | in., nostructure, no odor, moist 6-8 7 4
a2 3
I 5 .| Loose, brown, poorly graded SAND (SP), mps 2.0 % SP
] . in., no structure no odor moist 8-10 8 5
f— & . 5
10— a Loose, brown, poorly graded SAND (SP), mps 0.5 % SP
| - | in., no structure, no odor, moist 10-12 17 7
2 5
I . .| Loose, brown, poorly graded SAND (SP), mps 1.5 % SP
— . in., no structure, no odor, moist 12-14 13 6
2 4
7 o Medium dense, brown, poorly graded SAND (SP), % SP
15— - | mps 2.0in., no structure, no odor, moist 14-16 4 13
» -ICE CONTACT DEPOSITS- 8
5 'A., Medium dense, brown, poorly graded SAND (SP), 170 SP
| i mps 1.2 in., no structure, no odor, moist 16-18 12 18
8. 11
] - Medium dense, brown, poorly graded SAND (SP), % SP
.| mps 1.0 in., no structure, no odor, moist
— p 1820 | 11 | g
- o
20 : 5
- Medium dense, brown, poorly graded SAND (SP), 193 SP
.| mps 1.5in., no structure, no odor, moist
— . P 2022 | 9 | 43
| s 8
- | Medium dense, brown, poorly graded SAND (SP), 8 SP
1 2. mps 1.1 in., no structure, no odor, moist 2004 1 12
.. 13
] - | Medium dense, brown, poorly graded SAND (SP) 11 SP
25— &, with gravel, mps 0.5 in., no structure, no odor, 2426 1 6
5 moist 5
] . 6
- Y- NO RECOVERY 7
— : 2628 | NR | 7
y 7
] 2. 7
. Medium dense, brown, poorly graded SAND (SP) 9 SP
| 2| with gravel, mps 1.3 in., no structure, no odor, 6
. moist 28-30 9 7
30— - -ICE CONTACT DEPOSITS- 6 sp
» -| Medium dense, brown, poorly graded SAND (SP) 9
— - | with gravel, mps 1.4 in., no structure, no odor, 30-32 | 10 | 11
2 | moist 8
] . Medium dense, brown, poorly graded SAND (SP) 180 SP
I a " i i - J

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:EﬁK;H
Borehole Log ID: HA20-CMT-4 Well ID: HA20-CMT-4

A-NMI LOG_CMT; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Report: H&.

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 11 December 2020 Sampling Method: S
Logged By: Amelia Midgley Site Datum: MA ST PL NAD 1983 Well Material: Polyethylene CMT Channel
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985929.262 E 677779.7947 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 173.94 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 176.86 Bit ID / OD: 3.38/2.5/4
Driller: Oiden Gonzalez Bit Type / Size: Cutting Head
® Overburden
g | 13| =& 5
o _ > = ~ m (o = = cwn
ko) @ ¢ | £ . . I SE| |2 Ny I =52
3 g s |g Lithologic Description 2T sl84 3 % = =) S= = % 2
sl |35 |2 oc| 3| 8L 29 EE 5E CsE
2| 3| 2% SE| 2|88 58 =5 53 S56
A 8| 2|3 il A 0O mm 5£8
N 32-3% TT 1 (1)
7 » -| Medium dense, brown, poorly graded SAND(SP), 8 SP
35— ~+ | mps 2.0in., no structure, no odor, wet 34-36 1 11
e o
T » Medium dense, brown, poorly graded SAND (SP), 9 Sl
] E mps 0.5 in., no structure, no odor, wet 36-38 1 12
. i2
] » Medium dense, brown, poorly graded SAND (SP), 11 SP
_ o mps 0.5 in., no structure, no odor, wet 38-40 10 12
L » —g
40— » -| Medium dense, brown, poorly graded SAND (SP), 6 SP
] . mps <4.0 mm, no structure, no odor, wet 40-42 10 8
- o
a
— . 9
a - Medium dense, brown, poorly graded SAND (SP), 7 SP
I - | mps <4.0 mm, no structure, no odor, wet 42-44 1 9
. T
I , -| Loose, brown, poorly graded SAND (SP) with silt, ; SP
45— . mps 1.5 in., no structure, no odor 44-46 12 7
» -ICE CONTACT DEPOSITS- 4
—_ o Medi 4 SP bot‘lo;nbof grout 461? =0
» - ledium dense, brown, poorly graded SAND (SP) 3 top of bentonite pellets 46.
] B with gravel, mps 0.5 in., no structure no odor wet 46-48 9 3 Bentonite Pellets
a2 23
] 5 Medium dense, brown, poorly graded SAND (SP) 161 SP
] . with gravel, mps 0.5 in., no structure, no odor, wet 48-50 10 4
—15 5 L5
50— - NO RECOVERY i
— L 50-52 | NR 7
a " 7
L . Medium dense, brown, poorly graded SAND (SP) g SP
] - with gravel, mps 2.0 in., no structure, no odor, wet 5254 8 7
2 8
I . .| Medium dense, brown, poorly graded SAND (SP) 176 SP
. ith gravel mps, 1.5 in., no structure, no odor, wet
55— | witngraveimps, 1.51 uctu w 5456 | 8 || 7
_F 2. 12
. Medium dense, brown, poorly graded SAND (SP) 194 SP
| .| with gravel, mps 1.2 in., no structure, no odor, wet
. 9 P 5658 | 7 || g
. 2 . 15 bottom of bentonite pellets
. Medium dense, red brown, poorly graded SAND 12 SP 58.0
1 27| (SP), mps <6.0 mm, no structure, no odor, wet 58-60 1 182 top of sand 58.0
. -
60— - | Loose, brown, poorly graded SAND (SP) with sil, 9 SP
] 2| mps <6.0 mm, no structure, no odor, wet 60-62 14 9
. 10
& " A
— . 4
L " | Medium dense, brown, silty SAND (SM), mps 1.3 5 SM | Top of Soreen 51,0,
| 2 "1 in., no structure, no. odor, wet 62-64 14 4 g—/"“"m of Screen 62.4
o LS |
— 2. . 12 Bentonite Pellets
- | Medium dense, brown, poorly graded SAND (SP), 11 SP
65— C mps 0.5 in., no structure, no odor, wet 64-66 14 8
20 > =
- | Medium dense, brown, poorly graded SAND (SP), 13 SP
_ 2| mps 0.5in., no structure, no odor, wet 66-68 7 12 bottom of sand 67.0
.A . -ICE CONTACT DEPOSITS- 17 top of bentonite pellets 67.0

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:EﬁK;H
Borehole Log ID: HA20-CMT-4 Well ID: HA20-CMT-4

A-NMI LOG_CMT; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Report: H&.

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 11 December 2020 Sampling Method: S
Logged By: Amelia Midgley Site Datum: MA ST PL NAD 1983 Well Material: Polyethylene CMT Channel
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985929.262 E 677779.7947 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 173.94 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 176.86 Bit ID / OD: 3.38/2.5/4
Driller: Oiden Gonzalez Bit Type / Size: Cutting Head
Overburden
—_ Y c
@ | £13 =9 5
- = o |2 cE T | o Q® =% —_S®
© © > | £ ; : - S=| 2| = 7N o R ) Totc
S| E|3|% Lithologic Description €S| ¢35 3% =5 = =s@
< < s | O 95| 8| g =9 EE o X ]
= = o = Q 8 c @ c 8 =0 o] 8 S CE)
8 8 g P> OCL| p|lwng 20 (S)e) M m OLo
» -| Dense, brown, well graded SAND (SW), mps 0.3 10 oW
- . in., no structure, no odor, wet 0
. 68-70 8 8
»
70— . 13
» NO RECOVERY 14
— o 7072 | NR || 20
» 14
. 17
s > -| Medium dense, brown, silty SAND (SM), mps <1.0 23 SM
] . mm, no structure, no odor, wet 18
72-74 15 15
| ° 15
7 Dense, grey, silty SAND (SM), mps 1.0 in., well 12 SM
75— 7! bonded, no odor, wet 74-76 17 13 l;gnoomofwm
I -GLACIAL TILL- 1‘91 to;; of sand 75.0
] Medium dense, grey, silty SAND (SM), mps 1.0 in., 9 SM
_ well bonded, no odor, wet 76-78 13 18
22
I Similar to above %
— - 11
S Bt -,
80— imi L15 | '
Similar to above 8 ) o
— 80-82 4 11 entonite Pellets
-GLACIAL TILL- 10
25 Dense, grey, silty SAND (SM), mps 1.0 in., well LIS ) s
] bonded, no odor, wet 8284 5 1
12 bottom of sand 84.0
7 Medium dense, grey, silty SAND (SM), mps 1.5 in., % SM top of bentonite pellets 84.0
85— well bonded, no odor, wet 84-86 13 8
B 27
I NO RECOVERY % NR
— 86-88 | NR 8
_ TOP OF ROCK AT 88.0 FT > bottom of benonfe pellets
88.0
- 28 top of sand 88.0
] 20
45
90— Very hard, fresh, grey with white spots medium to {00767
] coarse grained ASSSABET QUARTZ DIORITE, TororSaesnotE
massive. Primary joints low angle, close to  E— ﬁhannel 3and691.0-913
i moderately close, smooth, planar, fresh to iron oftom of Screen 91.4
stained occasionally limonite coated right to 90-95 | 60/60 Recovery=100%
— occasionally quartz healed. Secondary joints high RQD=97% Bentonite Pellets
angle, moderately close, smooth, planar, commonly
— quartz healed, occasionally iron stained, tight.
-ASSABET QUARTZ DIORITE- bottom of sand 95.0.
95— Very hard, fresh, dark grey, medium to fine grained top of bentonite pellets 95.0
] Assabet Quartz Diorite, massive. Primary joins low
angle, close to moderately spaced, rough, planar,
| fresh, tight to commonly quartz healed. Secondary
joints high angle, close to moderately close, rough, | 95-100 | 58/60 Recovery=97%
— planar, fresh, tight, commonly quartz healed. RQD=90%
—30
— bottom of bentonite pellets
100 Very hard, fresh, dark grey, medium to fine grained 100.0
] Assabet Quartz Diorite, massive. Primary joins low top of sand0100.0
angle, close to moderately spaced, rough, planar,
— fresh, tight to commonly quartz healed and
occasionally aplite intruded. Secondary joints high | 100-105 | 60/60 Eg%’l’g;y;mol’o
= (-

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:EﬁK;H
Borehole Log ID: HA20-CMT-4 Well ID: HA20-CMT-4

A-NMI LOG_CMT; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 11 December 2020 Sampling Method: S
Logged By: Amelia Midgley Site Datum: MA ST PL NAD 1983 Well Material: Polyethylene CMT Channel
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985929.262 E 677779.7947 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 173.94 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 176.86 Bit ID / OD: 3.38/2.5/4
Driller: Oiden Gonzalez Bit Type / Size: Cutting Head
Overburden

—_ Y c

@ | £ _% =9 &

o _ > = ~ m (o = 1 cwn
= = o | £ . . Lo cE | @ »n S =T =52
3 gl s |s Lithologic Description Z2sl 515 o2 £5 2_ o=
- a |8 S >|aE 09 =) = =8

> > | D o c o b =] = SE s E
£ 5| 2|8 32| §|58 58 | 5% 53 =
) ) S |5 [Sp= wng >S50 c
3 3 z |3 o [OX®) mm OLoO

angle, close fo moderately lose, rough, planar, BB PRt CREAe
| fresh, tight, commonly quartz healed. M[
-ASSABET QUARTZ DIORITE-
105—- Moderately hard to soft, slightly to completely Bentonte Pellets
| weathered, dark grey, medium to fine grained bottom of sand 106.0
Assabet Quartz Diorite, massive. Primary joins low top of bentonite pellets0106.0
| angle, close to moderately spaced, rough, planar,
decomposed to disintegrated, tight to open. 105-110 | 60/60
— Secondary joints high angle, close to moderately
B close, rough, planar, decomposed to disintegrated, ’
— tight to open, commonly iron stained and limonite \batiom of benfonite pellets
coated. Friable. top of sand
110— Very hard, slightly weathered to fresh, dark grey,
] medium to fine grained Assabet Quartz Diorite,
L massive. Primary joins low angle, close to o e b3
— moderately spaced, rough, planar, fresh, tight to 110-114
commonly quartz healed and occasionally aplite
— intruded. Secondary joints high angle, close to | —| I
moderately close, rough, planar, fresh, tight, hamel 7o bottom of sand 113.6
— commonly quartz healed.
|35 BOTTOM OF EXPLORATION AT 114.0 FT
115—
120
125—
130
140
135—

Report: H&.

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report HkkS&“:“
Borehole Log ID: HA20-CMT-5 Well ID: HA20-CMT-5

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 6 January 2021 Sampling Method: S
Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Sch. 40 PVC
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985880.983 E 677820.574 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 173.45 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 176.64 Bit ID / OD: 3.38/2.5/4
Driller: R. Maillet Bit Type / Size: Cutting Head
— g c
@ | £ |2 =6 S 2
- 5|3 |2 cE o0 o FAERE =58
@ @ > |5 ; : o 5= 2 |- n 3 S|l oc o) =O0%
o £ 3|8 Lithologic Description Zs| S (8| o= 35123 o= %’ =R
o - N 215 T2 8 |[ex| o9 _e | e £ = £
sl € = o | = 58| 9 g 5| E8 | T S5|=6 o] E o E
I [} Q. += © < = o ® o O
s © ) T | S Ot | w& 30 | =0 |00 c
5| o = = |Hh M m 0o
5
Q —
=
Q —0 5
% | Medium dense, olive brown to brown, poorly graded 0-2 13 14 sp Grout to grade
'né SAND w/ gravel (SP), mps 1.0 in., no structure, no 1
i _ X odor, moist 12
8 a- -FILL- / 9 | sw
& — L Dense, Tight brown, well graded SAND with gravel 2-4 7 14
g B s | (SW), mps 1.2 in., no structure, no odor, moist g
s 7 » -| Medium dense, light brown, well graded SAND with 8 sw
@ 5— .| gravel (SW), mps 1.0 in., no structure, no odor, dry. 4-6 8 11
% s -ICE CONTACT DEPOSITS- 12
— . 13
E N » -| Medium dense, light brown to olive brown, well 9 sw
> | | graded SAND with gravel (SW), mps 0.8 in., no 6-8 10 11
> » - | structure, no odor, moist 8
4 ] .
g % | Medium dense, light brown to olive brown, well 2 sw
» — o graded SAND with gravel (SW), mps 0.8 in., no 8-10 8 7
8 » +| structure, no odor, moist 9
5| 10— o ) ) ) 19 | sm
< » - | Verydense, olive brown, silty SAND with gravel 5
LD_( | | (SM), mps 1.0 in., no structure, no odor, moist 10-12 6 76
: 22
2l .
2 » - | Verydense, grey to olive grey well graded SAND gg sw
E — . with gravel (SW), mps 1.2 in., no structure, no odor, 12-14 6 73
z 4 . moist 35
2 — N Vervd ' 23 § sw
H a - ry dense, grey to olive grey, well graded SAND 5
Z| 15— - | with gravel (SW), mps 1.2 in., no structure, no odor, | 14.16 5
z . i 7
% 2 -| moist 5
© | .
e —5 s -| Loose, brown, poorly graded SAND (SP), mps 0.5 g SP
é ] ) ~. in., no structure, no odor, moist 16-18 | 10 5
2 — E 2 SP
8 2 Medium dense, light brown, poorly graded SAND 6
o' | ~+ | (SP), mps 0.3 in., no structure, no odor, moist 1820 | 13 g
2 L 2 6
& 20— - Loose, light brown to tan, poorly graded SAND 8 sP
b | - | (SP), mps 0.05 in., frequent layers of silt up to 0.75 20-22 | 11 5
g » in. thick, no odor, moist g
8 ] 'A., Medium dense, light brown, well graded SAND 6 Sw
5 1 . (SW), mps 0.1 in., no structure, no odor, moist 2224 13 4
o4 n -ICE CONTACT DEPOSITS- 1 93
a ] .
g o Medium dense, light brown, poorly graded SAND 12 sP
LIéJ 25— B (SP), mps 0.1 in., no structure, no odor, moist 2426 4 12
z ] 2. 9
~ - . 7
()
= L
= — o 2628 | 9 |10
= a 7
b3 — . 5 NR
o .- NO RECOVERY 7
Z) — K 28-30 | NR g
o L
o| 30— i . . 6 sp
- - .| Medium dense, light brown, poorly graded SAND 7
% | .A. (SP), mps 0.1 in., no structure, no odor, wet 30-32 9 g
< 2
- Medium dense, brown, well graded SAND with 9 sw
— qra i

Report: H&.

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report HkkS&“:“
Borehole Log ID: HA20-CMT-5 Well ID: HA20-CMT-5

A-NMI LOG_IW1CMT; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 19/15/2022

Report: H&.

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 6 January 2021 Sampling Method: S
Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Sch. 40 PVC
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985880.983 E 677820.574 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 173.45 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 176.64 Bit ID / OD: 3.38/2.5/4
Driller: R. Maillet Bit Type / Size: Cutting Head
= |2
3 . |8 |8 &|_¢
= > = = == =)
- - [0) = i ) Lo c = - © E D [\ =5+
3 g | 3 |g Lithologic Description 2= s 5 _| 28 5123 2_ UE=a
- S e 32| 3 |[2¥| 0@ 2| & £ g =S e
< < ‘E) 2 [y o E| EO =c c [} f) [
£l 5|28 82|& 38|58 |28|38| && 328
-— - ~ C
a (= I - om O£0
B
] » | Medium dense, grey brown, well graded SAND with
35— . rgnrgi\;etzl (SW), mps 1.0 in.,no structure, no odor, 3436 | 7 e s
»
T » | Medium dense, grey brown with red brown layers, Bentonite Pellets
— .| well graded SAND with gravel (SW), mps 1.0in., no | 3g.3g 7
» - | structure, no odor, moist
] » -| Medium dense, red brown, well graded SAND with
— o gravel (SW), mps 1.2 in., no structure, no odor, wet 38-40 7
40__ 2. lbottom of bentonite pellets 40.0 |
» -| Medium dense, olive brown, poorly graded SAND op of sand 40
| o (SP), mps 0.5 in., no structure, no odor, wet 40-42 10
» -
] » -| Medium dense, olive brown to olive grey, well
I - | graded SAND with gravel (SW), mps 1.2 in., no 42-44 8
» -| structure, no odor, wet
] » -| Dense, olive grey to grey, well graded SAND with
45— . gravel (SW), mps 1.2 in., no structure, no odor, wet 44-46 5 Top oTSeeen 740
» hannel 1 45.0-45.3
- . goﬁom of Screen 45.4 /
» -| Dense, olive grey with light brown band,well graded
— . SAND with gravel (SW), mps 1.2 in., no structure 46-48 10 Sentonite Pelets
» -| noodor wet
I 2 Dense, grey, well graded SAND with gravel (SW),
—1-15 - mps 1.0 in., no structure, no odor, wet 48-50 4
50_ e .. bottom of sand 50.0
, | Verydense, brown, well graded SAND with gravel op of bentonte pelets 0.0
| . (SW), mps 1.0 in., no structure, no odor, wet 50-52 14
L
L o Very dense, dark brown, well graded SAND with
| - | gravel (SW), mps 0.8 in., no structure, no odor, 52.54 | 10
» moist
] 'A., Medium dense, tan, poorly graded SAND with
55— . gravel (SP), mps 1.2 in., no structure, no odor, wet 54-56 1
| s
] N Very dense, brown to olive brown, well graded
— . SAND with gravel (SW), mps 1.0 in., no structure, 56-58 10
» no odor, wet
] A ., Dense, tan to light grey brown, well graded SAND
1 . with gravel (SW), mps 1.0 in., no structure, no odor, 58-60 6
| wet
60_ 2 . lbottom of bentonite pellets 60.0 |
- | Verydense, grey brown, well graded SAND with op of sand 60
— 2. gravel (SW), mps 1.2 in., no structure, no odor, wet 60-62 9
a .'
- - | Verydense, brown, well graded SAND with gravel
| 2. (SW), mps 1.2in., no structure, no odor, wet 62-64 7
.
- | Dense, grey brown, well graded SAND with gravel
65— s, (SW), mps 1.2 in., no structure, no odor, wet 64-66 8 Top oTScreen 640
20 > fotom o Scrsen 654/
- | Dense, grey brown, well graded SAND with gravel
| 2| (SW), mps 1.0 in., no structure, no odor, wet 66-68 9 Bentonite Pelits
2 bottom of sand 68.0

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report
Borehole Log ID: HA20-CMT-5

HAEBkicH

Well ID: HA20-CMT-5

Project No.:
Client:

Logged By:
Reviewed By:
Drilling Company:
Drilling Method:

Driller:

131884-004
DE MAXIMIS, INC.
D.M Palleiko
J. Bode/K. Alepidis

Project Name:
Completion Date:
Site Datum:
Coordinates:
Cascade Drilling Ground Surface Elevation:
Drive and Wash, Sonic

R. Maillet

Top PVC Casing Elevation:

MA ST PL NAD 1983*
N 2985880.983 E 677820.574

173.45
176.64

NUCLEAR METALS INC.
6 January 2021

Location:
Sampling Method:
Well Material:

Rig Type:

Casing Size:

Bit ID / OD:

Bit Type / Size:

CONCORD, MA
S

Sch. 40 PVC
Track

6

3.38/2.5/4
Cutting Head

Depth, metres

Depth, feet
Water Level

Lithologic Description

Core/Run
Interval (ft)

Recovery (in.)

Sampler Blows

(per ft)

Unified Soil
Classification

Configuration
CMT Well
Configuration

Well

A-NMI LOG_IW1CMT; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 19/15/2022

Dense, light brown, well graded SAND with gravel
(SW), mps 0.8 in., no structure, no odor, wet

Stratum change at 70.0 in. Top of FLOW TILL

N N
0 N

N
N

%
=

Borehole
Backfill

CMT Well
Insrallarion
Comments

Very dense, grey brown, well graded SAND (SW),
mps 0.8 in., no structure, no odor, wet

Very dense, grey brown, well graded SAND with
gravel (SW), mps 1.0 in., no structure, no odor, wet
-FLOW TILL-

Very dense, brown to grey brown, well graded
SAND with gravel (SW), mps 0.8 in., no structure,
no odor, wet

70-72

1

72-74

12

74-76

SM

SM

SwW

Gp Of bentonte pelets 68.0

lbottom of bentonite pellets70.6 |
op of sand 70.

Top of Screen 72.9

) ﬁ)d‘ol Oquéuﬂd q%lcro &% | Stratigraphy

Very dense, brown, well graded SAND with gravel
(SW), mps 1.0 in., no structure, no odor, wet
-GLACIAL TILL-

1)

76-78

TOP OF BEDROCK AT 77.8 FT

Advanced sample barrel at 80.0 in. will set 7.0 in.
and PW casing to 80.0 starting coring rock at 80.0
in.
Very hard, fresh, dark grey with white spots
medium to coarse grained ASSSABET QUARTZ
DIORITE, massive. Primary joints low angle, close
to moderately close, smooth, planar, fresh to healed
or intruded with quartz. Secondary joints high angle,
moderately close, smooth, planar, fresh to quartz
healed, tight.

-ASSABET QUARTZ DIORITE-

Very hard, fresh, dark grey with white spots
medium to coarse grained ASSSABET QUARTZ
DIORITE, massive. Primary joints low angle, close
to moderately close, smooth, planar, fresh to healed
or intruded with quartz. Secondary joints high angle,
moderately close, smooth, planar, fresh to quartz
healed, tight.

Very hard, fresh dark grey with white spots medium
to coarse grained ASSSABET QUARTZ DIORITE,
massive. Primary joints low angle, close to
moderately close, smooth planar fresh to healed
and commonly epidote coated. Secondary joints
high angle, moderately close, smooth, planar, fresh
to discolored with iron staining, tight, commonly
epidote coated.

Very hard, fresh, dark grey with white spots
medium grained ASSSABET QUARTZ DIORITE,
massive. Primary joints low angle, close to
moderately close, smooth, planar, fresh to healed or
intruded with quartz, tight. Secondary joints high
angle, moderately close, smooth, planar, fresh to
discolored with iron staining, tight, commonly
epidote coated. Mineralization includes pyrite
throughout rock mass, after biotite.

Very hard, fresh, grey and white specked medium
grained ASSABET QUARTZ DIORITE, massive.
Primary joints low angle, moderately close, smooth,
planar, fresh, quartz healed. Secondary joints high
angle, moderately spaced, smooth, planar, fresh,
tight, poorly developed and occasionally epidote
coated.

SM

80-81

81-85

55/60

Recovery=
RQD=92%

85-90

48/48

Recovery=
RQD=1007

89-94

60/60

Recovery=
RQD=93%

94-99

60/60

Recovery=
RQD=98%.:.

99-104

59/59

Recovery=
RQD=1007

hannel 3 73.0-73.3
ottom of Screen 73.4

Bentonite Pellets

lbottom of sand 76.0 |
op of bentonite pellets 76.

bottom of bentonite pellets 79.0 |
op of sand 79

op of Screen 81.9
IChannel 4 82.0-82.3

Qoﬁom of Screen 82.5 /

Bentonite Pellets

Op of Screen 91.9

hannel 5 92.0-92.3
ottom of Screen 92.4

Bentonite Pellets

lbottom of sand 86.0

kop of bentonite pellets 86.C |

lbottom of bentonite pellets 89.0
op of sand 89.0

bottom of sand 97.0 |
op of bentonite pellets 97.

Report: H&.

Notes:

*Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report
Borehole Log ID: HA20-CMT-5

HAEBkicH

Well ID: HA20-CMT-5

Project No.:
Client:

Logged By:
Reviewed By:
Drilling Company:
Drilling Method:

Driller:

131884-004

DE MAXIMIS, INC.
D.M Palleiko

J. Bode/K. Alepidis
Cascade Dirilling

Drive and Wash, Sonic

Project Name:
Completion Date:
Site Datum:

Coordinates:

R. Maillet

Ground Surface Elevation:

Top PVC Casing Elevation:

NUCLEAR METALS INC.

6 January 2021
MA ST PL NAD 1983*

N 2985880.983 E 677820.574

173.45
176.64

Location:

Sampling Method:

Well Material:

Rig Type:

Casing Size:
Bit ID / OD:

Bit Type / Size:

CONCORD, MA
S

Sch. 40 PVC
Track

6

3.38/2.5/4
Cutting Head

Depth, metres

Depth, feet
Water Level

Stratigraphy

Lithologic Description

Core/Run
Interval (ft)

Recovery (in.)

Sampler Blows

(per ft)

Unified Soil
Classification

Well

Configuration

CMT Well

Configuration

Borehole
Backfill

CMT Well
Insrallarion
Comments

105—

120—

A-NMI LOG_IW1CMT; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 19/15/2022

TOP OF BEDROCK AT 77.8 FT

Advanced sample barrel at 80.0 in. will set 7.0 in.
and PW casing to 80.0 starting coring rock at 80.0
in....continued...
Very hard, fresh, grey and white specked medium
grained ASSABET QUARTZ DIORITE, massive.
Primary joints low angle, moderately close, smooth,
planar, fresh, quartz healed. Secondary joints high
angle, moderately spaced, smooth, planar, fresh,
tight, poorly developed and occasionally epidote
coated.

-ASSABET QUARTZ DIORITE-
Very hard, fresh, dark grey with white spots
medium to coarse grained ASSSABET QUARTZ
DIORITE, massive. Primary joints low angle, close
to moderately close, smooth, planar, fresh to
occasionally iron stained healed or intruded with
quartz. Secondary joints high angle, moderately
close, smooth, planar, commonly quartz healed,
tight.
Very hard, fresh, dark grey with white spots
medium to coarse grained ASSSABET QUARTZ
DIORITE, massive. Primary joints low angle, close
to moderately close, smooth, plana,r fresh to
occasionally iron stained healed or intruded with
quartz. Secondary joints high angle, moderately
close, smooth, planar, commonly quartz healed,
tight.
Very hard, fresh, dark grey with white spots
medium to coarse grained ASSSABET QUARTZ
DIORITE, massive. Primary joints low angle, close
to moderately close, smooth, planar, fresh to
occasionally iron stained healed or intruded with
quartz. Secondary joints high angle, moderately
close, smooth, planar, commonly quartz healed,
tight.
Very hard, fresh, dark grey with white spots
medium to coarse grained ASSSABET QUARTZ
DIORITE, massive. Primary joints low angle, close
to moderately close, smooth, planar, fresh to
occasionally disintegrated and or iron stained,
occasionally intruded with quartz. Secondary joints
high angle, moderately close, smooth, planar,
commonly quartz healed, tight.
Very hard, fresh, dark grey with white spots
medium to coarse grained ASSSABET QUARTZ
DIORITE, massive. Primary joints low angle, close
to moderately close, smooth, planar, fresh to
occasionally disintegrated and or iron stained,
occasionally intruded with quartz. Secondary joints
high angle, moderately close, smooth, planar,
commonly quartz healed, tight.

-ASSABET QUARTZ DIORITE-
Very hard, fresh, dark grey with white spots
medium to coarse grained ASSSABET QUARTZ
DIORITE, massive. Primary joints low angle, close
to moderately close, smooth, planar, fresh to
occasionally iron stained healed or intruded with
quartz. Secondary joints high angle, moderately
close, smooth, planar, commonly quartz healed,
ight.

104-108

48/48

Recovery=
RQD=1007

108-112

52/54

Recovery=
RQD=98%

112-
116.5
112.7-
1176

52/54
59/59

Recovery=
RQD=93%
Recovery=
RQD=80%

116.5-
120.3

46/46

Recovery=
RQD=90%

120.3-
122.7

29/29

Recovery=
RQD=1007

127.6-
130.4

34/34

Recovery=
RQD=1007

00%

00%

6%
00%

00%

00%

00%

bottom of bentonite pellets 113.0 |
op of sand 113.

op of Screen 116.9

hannel 6 117.0-117.3
ottom of Screen 117.4

Bentonite Pellets

lbottom of sand 122.0 |
op of bentonite pellets 122.

lbottom of bentonite pellets 125.0 |
op of sand 125.

BOTTOM OF EXPLORATION AT 130.4 FT

Top of Screen 129.4
Channel 7 129.4-129.6
Bottom of Screen 129.6

ottom of sand 129.6

Report: H&.

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report HkkS&“:“
Borehole Log ID: HA20-CMT-6 Well ID: HA20-CMT-6

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 3 November 2020 Sampling Method: S
Logged By: Amelia Midgley/ D. M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Sch. 40 PVC
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985799.469 E 677818.2195 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 177.34 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 180.45 Bit ID / OD: 3.38/2.5/4
Driller: R. Maillet/ Oiden Gonzalez Bit Type / Size: Cutting Head
= |2
2 . |8 |8 &|_¢
= > = = == c 0
“— - [0 = . . .. c — 1] © (%} o = -
3 E | 3|8 Lithologic Description s 03 5_| 5 3= 3 B= 2 £5
8l g | £ | 5|2 oc|8 BE| 28 |=£|cE| 6% LS E
1515180 S2|¢ 5% 58 |25(38 &i B2
[r=] I Y o] = = =
5[ o ) = | ® mm SE=1s)
5
(0] —
=
3 o0—o
3 TOPSOIL 1.0 IN. 2 [ o
o | Medium dense, brown, silty SAND (SM), mps >1.0 0-2 5 6 Grout to grade
.nj mm, no structure, no odor, dry ;
) 7 Very dense, brown, silty SAND (SM), mps 4.0 in., T00/4] SM
< | no structure, no odor, dry. Refusal at 2.3 ft 2.4 3
S -
) —
s Medium dense, brown to tan, poorly graded SAND 5 sP
@ 5— (SP), mps 2.0 in., no structure, no odor, dry 4-6 10 6
x ~FILL- g
E __ Medium dense, brown to grey, poorly graded SAND 2 SP-SM
> | (SP-SM) with gravel and silt, mps 1.0 in., no 6-8 7 8
v structure, no odor, wet 190
74 _
g Medium dense, brown to grey, poorly graded SAND 21 | SP-SM
» — (SP-SM) with gravel and silt, mps 1.0 in., no 8-10 12 16
8 structure, no odor, wet 10
< _+ 6
2 10 Medium dense, brown to grey, poorly graded SAND 8 SP-SM
< — (SP-SM) with gravel and silt. mps 0.8 in., no 10-12 5 8
2 structure, no odor, wet 7
— 7
2 Loose, brown to grey, poorly graded SAND (SP- 8 SP-SM
E — SM) with gravel and silt, mps 0.7 in., no structure, 12-14 9 5
z no odor, wet 4
Qo — 3
s NO RECOVERY 8
Z| 15— 14-16 | NR | 6
Q 4
= - < 2
2 —5 a | Top6in. S8: Loose, brown, well graded SAND 9 SwW
g — . (SW) with gravel, mps 0.4 in., no structure, no odor, 16-18 11 6 ML
= s wet 3
g — . S8 bottom 5 in.: Loose, brown, sandy SILT (ML), 6
O 2 "| mps <1.0 mm, no structure, no odor, wet 4
a 1 . NO RECOVERY 18-20 | NR 5
2 L s 6
& 20— 2 -| Medium dense, brown to grey, poorly graded SAND 160 SP-SM
3 — = (SP-SM) with gravel and silt, mps 0.7 in., no 20-22 7 7
g 2 | structure, no odor, wet 4
] — o -ICE CONTACT DEPOSITS- 6 | sp-sm
g 2 | Medium dense, brown to grey, poorly graded SAND 21
) - .| (SP-SM) with gravel and silt, mps 0.8 in., no 22-24 8 9
DO: 2 *| structure, no odor, wet 8
g ] » Dense, brown to grey, poorly graded SAND (SP- 7 SP-SM
wl 25— - | SM) with gravel and silt, mps 1.0 in., no structure, 24-26 9 12
< 2 -| noodor, wet 21
z ] . 22
P - » +| Medium dense, brown to grey, poorly graded SAND 13 | SP-SM
T _ - | (SP-SM) with gravel and silt, mps 0.5 in., no 2628 | 8 13
o » - | structure, no odor, wet 16
2 — L 2 SP-SM
o » -| Dense, brown to grey, poorly graded SAND (SP- 4
z _ - | SM) with gravel and silt, mps 1.0 in., no structure, 2830 | 6 23
o L » | noodor, wet 22
. 17
S| 30— . Medi SP-SM
- » - edium dense, brown to grey, poorly graded SAND 12
g — i (SP-SM) with gravel and silt, mps 1.0 in., no 30-32 12 11
<z » - | structure, no odor, wet 12
I 2 Dense, brown to grey, poorly graded SAND (SP- 12 SP-SM
— SM) wi i 16in _no structure

Report: H&.

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report I-lﬁl:Eﬁl(ﬂ'l
Borehole Log ID: HA20-CMT-6 Well ID: HA20-CMT-6

Report: H&.

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 3 November 2020 Sampling Method: S
Logged By: Amelia Midgley/ D. M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Sch. 40 PVC
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985799.469 E 677818.2195 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 177.34 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 180.45 Bit ID / OD: 3.38/2.5/4
Driller: R. Maillet/ Oiden Gonzalez Bit Type / Size: Cutting Head
)
P |38 | -5 §| S
= 3 | > | I |m o S|l =% c 0
“— - [0 = . . .. c — 1] © (%} o = -
3 E | 3|8 Lithologic Description s 03 5_| 5 3= 3 B= 2 £5
8l el < |52 25|18 IBL| 28 |=E|EE| ©% T E
8l 52| 3| §|E SE| & |58 55 |23/38 38 328
[ T = T = = ©=0
.5 . 32-34 12 19
g B s no odor, wet 1
= » -| Very dense, brown, poorly graded SAND (SP-SM) 21 | SP-SM
3| 35— | with Silt,and gravel, mps 1in. no structure, no odor, | 3435 | 12 19
;’ a | wet 40
3 il .
@ s -| Dense, brown, poorly graded SAND (SP-SM) with 27 || SP-SM
':-r ] | gravel and silt, mps 1.0 in., no structure, no odor, 36.38 | 11 14
s 2| wet ;g
3 | .
8 o - | Very dense, brown, poorly graded SAND (SP-SM) 22 || SP-SM
‘E ] o with gravel and silt, mps 2.0 in. no structure,no 38-40 8 15
g = » - | odor, wet. ;2
& 40— » -| Verydense, brown, poorly graded SAND (SP-SM) 31 SP-sM
8 | = with gravel and silt, mps 2.0 in. no structure,no 40-42 6 23
x » +| odor, wet 40
— . 32
E » -| Verydense, brown to red, poorly graded SAND 17 SP-SM
(DD: _I . (SP-SM) with gravel and silt, mps 0.5 in. no 42-44 10 16
s » -| structure,no odor, wet. 6
o — o -ICE CONTACT DEPOSITS- 30 | sp.sm
) » | Verydense, brown to red, poorly graded SAND 32
| 45— .| (SP-SM) with gravel and silt, mps 1.5 in. no 44-46 | 12 21
E & | structure,no odor, wet ;g
2 I . .| Dense, brown, poorly graded SAND (SP-SM) with 538 | SP-SM
g ] - gravel and silt, mps 2.0 in. no structure,no odor, wet | 45.48 10 296
o ] e . 21 lbottom of grout 48.0 |
E , -| Medium dense, brown to red, well graded SAND 18 sw op of bentonite pellets 48.
% — 15 A. (SW), mps 0.3 in., no structure, no odor, wet 48-50 12 1? Bentonio Pellts
H ] .
3 50 » -| Verydense, brown to red, poorly graded SAND 12 SP-SM
2 — . (SP-SM) with gravel and silt, mps 1.0 in., no 50-52 12 17
™ .
= 2 structure, no odor, wet 13
P4 1 .
g L o Very dense, brown to grey, poorly graded SAND gg SP-SM
= | - | (SP-SM) with gravel and silt, mps 1.3 in., no 52-54 | 11 16
8 » structure, no odor, wet W
| .
8 o Very dense, brown to grey, poorly graded SAND 33 || SP-SM
2l 55 | (SP-SM) with gravel and silt, mps 2.0 in., no 5456 | 9 | 52
g(: » -| structure, no odor, wet 12
I N .
Q - .| Dense, brown to grey, poorly graded SAND (SP- 35 || SP-SM
2 2.1 sM)with | and silt 15i truct 30
3 ] gravel and silt, mps 1.5 in., no structure, 56-58 9 \1 !
g » no odor, wet 0107/5
o — L 23 || GP-GM
T N Very dense, grey, poorly graded GRAVEL (GP-GM)
9 1 . with sand and silt, mps 2.0 in., no structure, no 58-60 7 17
< » odor, wet 13
ul 60— . K GP-GM
z - | Very dense, grey, poorly graded GRAVEL (GP-GM) 38 -
z ] 2."| with sand and silt, mps 2.0 in., no structure, no 60-62 9 30
3 s odor, wet 370
w — .
- - - | Verydense, grey, poorly graded GRAVEL (GP-GM) 24 || GP-GM
= | 2."| with sand and silt, mps 2.0 in., no structure, no 62-64 | 11 25 Ioottom of bentonie peleis 630}
8 4 odor, wet 22 op of sand 63.
5| ] - Very dense, brown to grey, poorly graded SAND 4212 SP-sM
g o (SFIr’y SM) with gravel and it mpsy 10, no 16
o | . - ) L., 64-66 | 10
- 65 - * .| structure, no odor, wet 16 Tiiﬁéj%’zi”.e%?f
= 20 5 & /
H 1 . 19 SP-SM ottom of Screen 65.5
p . Very Dense, brown to grey, poorly graded SAND 27
< .
| 2| (SP-SM) with gravel and silt, mps 1.0 in., no 66-68 7 46 )
- | structure, no odor, wet 36 Bentonite Pellets F’Oﬁg{ofg'ﬂf_e—
a op of bentonite pellets 67.5

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:EﬁK;H
Borehole Log ID: HA20-CMT-6 Well ID: HA20-CMT-6

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 3 November 2020 Sampling Method: S
Logged By: Amelia Midgley/ D. M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Sch. 40 PVC
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985799.469 E 677818.2195 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 177.34 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 180.45 Bit ID / OD: 3.38/2.5/4
Driller: R. Maillet/ Oiden Gonzalez Bit Type / Size: Cutting Head
— g c
o | £ 8 | =8§ 5| &
- 5|3 |2 cE o0 o FAERE =58
@ @ > |5 ; : o 5= 2 |- n 3 S|l oc o) =O0%
o £ 3|8 Lithologic Description g | ¢ 85| o 35123 o= %’ =R
Sl €| £|%|2 sc |8 25122 |_€|cE| 5% TE
|58 s2|8 |58/ 58 |25/25| 8% =55
g 8 8 g 5 OL | W& D20 |20 |00 fales) SE=1s)
5] » -| Verydense, grey, poorly graded GRAVEL (GP-GM) S [[GF-GM
% - o with sand and silt, mps 2.0 in., no structure, no 68-70 35
E 2 +| odor, wet 55
3| 70— B -ICE CONTACT DEPOSITS- B s
= » | Verydense, grey, clayey SAND (SC), mps 0.5 in., 18
Q — L weakly bonded, no odor, wet. 70-72 9 00/2.4"
E b 16 .
S T » -| Medium dense, grey, silty SAND (SM), mps 0.8 in., 36 || SM
< | - | weakly bonded, no odor, wet. 7974 8 21
3 o 25
® _ . 5
s » -| Dense, grey to brown, silty SAND (SM), mps 0.5 in., 10 SM
@ __| - | _weakly bonded, no odor, wet. L 74. 16 footiom of bertonit pelets 750 _{
% s ‘ 2y -GLACIAL TILL- 7416 8 22 op of sand 15
— 4
g / NO RECOVERY C 10 | MR
z ] TOP OF BEDROCK AT 76.5 FT 76-78 | NR | 32 ITop o Screen 770
Dof ] NO RECOVERY 1 00/6"' NR ottom of Screen 77.5
B B 50/0
? | 78-80 | NR Bentonite Pellets Ibottom of sand 79.5
2 80— op of bentonite pellets 79.5
2 Very hard, fresh, light grey to grey, medium to
g — pegmatitic Acton Granite, massive. Primary joints Recovery=f{ bbottom of bentonite pellets 81.0
a moderate angle, rough, planar to slightly undulatory, |80-82.5130/30 RQD=83% [-* |
g ——25 iron stained, tight. Occasional aplite sill with o
m syntaxical mineral growth. -
2 — Very hard, fresh, light grey to grey, medium to 81.4- | 10140 Eg%’l’i%j B e
< pegmatitic Acton Granite, massive. Primary joints 84.7 - X hannel 3 83.1-83.4
9 — moderate angle, rough, planar to slightly undulatory, otiom of Sereen 83.5
§ iron stained, tight. Occasional aplite sill with o
3 85— syntaxical mineral growth. Bentonite Pellets ottom of sand 85.5 '
@ kop of bentonite pellets 85.5
o ] Very hard, fresh, light grey to grey, medium to _
= pegmatitic Acton Granite, massive. Primary joints ?35;85' 20/20 EGQ%)Z%%_" 00%
% ] moderate angle, rough, planar to slightly undulatory, :
s | iron stained, tight. Occasional aplite sill with
8 syntaxical mineral growth.
o I -ACTON/ANDOVER GRANITE- =
Q \ Stratum change at 88.8' Assabet Quartz Diorite
ol 90— Very hard, fresh, light to dark grey, very coarse to %72'5' 60/60 Eg%’;’f(%i 00%
4 medium grained Assabet Quartz Diorite, massive. 5
5 — Primary joints low angle, close to moderately
s N spaced, rough, planar to undulatory, tight,
8 - commonly healed occasionally iron stained.
T Secondary joints high angle, closely spaced, rough,
% ] planar, iron stained to commonly healed,
a | occasionally offset by Tertiary joints. Tertiary joints
2 vertical, closely spaced, rough, undulatory, epidote 925 | 4e5 Recovery=100%
& 95— and iron stained, occasionally offset Secondary 96.2 RQD=76%
z B joints. Changes back to Acton Granite at 99.0’
E= ] -ASSABET QUARTZ DIORITE-
o Very hard, fresh, light to dark grey, very coarse to
[ — medium grained Assabet Quartz Diorite, massive. )
£ Primary joints low angle, close to moderately 96.2-99 | 28/34 Recovery=43% oo pololo 9751
g — spaced, rough, planar to undulatory, tight, RQD=59%
= —30 commonly healed occasionally iron stained.
§| ] Secondary joints high angle, closely spaced, rough,
Q planar, iron stained to commonly healed, | W |ToporSceeno9s
9] 100— occasionally offset by Tertiary joints. Tertiary joints odomer Soreen 1000 /|
s ] vertical, closely spaced, rough, undulatory, epidote
i and iron stained, occasionally offset Secondary 99-104 | 60/60 Recovery=100%
_r joints. Changes back to Acton Granite at 99.0’ : RQD=83% Bentonite Pellets lbottom of sand 102.0 |
Very hard fresh light to dark grey, very coarse to fop of Geritoni pellets T02.0

Report: H&.

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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HAEBkicH

Well ID: HA20-CMT-6

Boring Log and Well Completion Report
Borehole Log ID: HA20-CMT-6

Project No.:
Client:

131884-004

DE MAXIMIS, INC.
Amelia Midgley/ D. M Palleiko Site Datum:
J. Bode/K. Alepidis

NUCLEAR METALS INC.

3 November 2020

MA ST PL NAD 1983*

N 2985799.469 E 677818.2195
177.34

180.45

Project Name: Location: CONCORD, MA
S
Sch. 40 PVC

Track

Completion Date: Sampling Method:

Logged By: Well Material:

Reviewed By: Coordinates: Rig Type:

Drilling Company: Ground Surface Elevation:

Drilling Method:

Cascade Dirilling Casing Size: 6
Bit ID / OD: 3.38/2.5/4

Bit Type / Size: Cutting Head

Drive and Wash, Sonic
R. Maillet/ Oiden Gonzalez

Top PVC Casing Elevation:

Driller:

Lithologic Description

Core/Run
Interval (ft)
Recovery (in.)
Sampler Blows
(per ft)
Unified Soil
Classification
Configuration
CMT Well
Configuration
Borehole
Backfill

Well

Depth, feet
Depth, metres
Water Level
Stratigraphy
CMT Well
Insrallarion
Comments

Primary joints low angle, close to moderately
spaced rough planar to undulatory, tight, commonly
healed occasionally iron stained. Secondary joints
high angle, closely spaced rough planar iron stained
to commonly healed, occasionally offset by Tertiary
joints. Tertiary joints vertical, closely spaced rough
undulatory epidote and iron stained, occasionally
offset Secondary joints. Changes back to Acton
Granite at 99.0°
- Very hard, fresh, light grey, very coarse grained
Acton Granite, massive. Primary joints low angle,
very close to moderately close, rough, planar to
insularity, fresh to iron stained from 102.2-103.1,
low angle, tight to open. Secondary joints high
angle, close to moderately spaced, rough, planar to
- undulatory, iron stained to commonly healed, tight.
Stratum Change at 99.0 ft Acton Granite
-ACTON/ANDOVER GRANITE-
Inadvertent return to holding basin at 0930- set 10”
casing to 20.0 ft back up at 1130
Andover/Acton Granite high angle healed fractures
Very hard, fresh, light grey, very coarse grained
Acton Granite, massive. Primary joints low angle,
rough, planar, fresh, thought, occasionally healed
tight. Secondary joints high angle, close to widely
spaced, rough, planar, fresh, healed. Rock mass
shows some iron staining pervasive in the rock
mass from weathering of biotite.

105—

Recovery=95%

104-109 RQD=95%

57/60

Recovery=100%
109-114 | 60/60 RQD=90%

lbottom of bentonite pellets 116.0 |
op of sand 116.

Recovery=100%

114-119 RQD=95%

60/60

Top of Screen 118.0

120—

Very hard, fresh, light grey, very coarse grained
Acton Granite, massive. Primary joints low angle,
rough, planar , fresh thought, occasionally healed
tight. Secondary joints high angle, close to widely
spaced, rough, planar, fresh, healed. Rock mass
shows some iron staining pervasive in the rock
mass from weathering of biotite.
Very hard, fresh, light grey, very coarse grained
Acton Granite, massive. Primary joints low angle,
rough, planar , fresh thought, tight, occasionally
healed . Secondary joints high angle, close to
widely spaced, rough, planar, fresh, healed. Rock
mass shows some iron staining pervasive in the
rock mass from weathering of biotite.
-ACTON/ANDOVER GRANITE-
Very hard, fresh, light grey, very coarse grained

A-NMI LOG_IW1CMT; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 19/15/2022

Acton Granite, massive. Primary joints low angle,
rough, planar, fresh, thought, tight, occasionally
healed . Secondary joints high angle, close to
widely spaced, rough, planar, fresh, healed. Rock
mass shows some iron staining pervasive in the
rock mass from weathering of biotite.

119-124

60/60

Recovery=
RQD=1007

124-
126.8

34/34

Recovery=
RQD=1007

00%

00%

hannel 6 118.1-118.3
ottom of Screen 118.5

Bentonite Pellets

Op of Screen 125.3
Channel 7
Bottom of Screen 126.5

bottom of sand 120.5 |
op of bentonite pellets 120.5
bottom of bentonite pellets 123.3 |

op of sand 123.3

lbottom of sand 126.5

BOTTOM OF EXPLORATION AT 126.8 FT

Report: H&.

Notes:

*Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:EﬁK;H
Borehole Log ID: HA20-GP-101 Well ID: Not Applicable

A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 15 September 2020 Sampling Method: S
Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985696.332 E 677725.7353 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 186.28 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 186.58 Bit ID / OD: 3.38/2.5/4
Driller: Dennis Lee Bit Type / Size: Cutting Head
Overburden| Comments
-~ |2 c
5 | |8 . . I _| £ |3 =
9] v | & Lithologic Description cE | > |o oR
bt - o S — o |o D o
A 2T | g 22| 3%
2|5 2o o |Ex5 =]
o = [ g=1 o |8 & c©
o | = |n OE | @ |[wE] S0
0 TOPSOIL 1.0 IN. Z
] Medium dense, light brown to tan, silty SAND (SM), mps 0.5 in., no structure, no odor, dry 0-2 12 12 SM
a -FILL- 5
2 | Medium dense, yellow brown, poorly graded SAND (SP), mps 0.5 in., no structure, no odor, moist, 1% SP
| L single piece of poly sheet at 2.0 ft. 2.4 17 19
Y 12
] 2| Medium dense, yellow brown, poorly graded SAND (SP), mps 0.5 in., no structure, no odor, moist 171 sP
5 A -ICE CONTACT DEPOSITS- 46 " g
— s
.| Loose, yellow brown, poorly graded SAND (SP), mps 0.1 in., no structure, no odor, moist % sP
— 4 6-8 13 | 3
a 4
— = . ) SP
» Loose, yellow brown, poorly graded SAND (SP), mps 0.5 in., no structure, no odor, moist i
7] . 810 | 12 i
10— 2 "] Loose, yellow brown, poorly graded SAND (SP), mps 0.5 in., no structure, no odor, moist g sP
— 5 1012 | 11 | 2
- 2
— & "
.| Loose, yellow brown, poorly graded SAND (SP), mps 0.5 in., no structure, no odor, moist g sP
— f‘. 12-14 11 2
s 2
N 5 -| Sonic drill to 30.0 ft
15— -
2 .
— ‘A ..
— ‘A.
_ s
n s
2
20— o
L
N s
m 2
— 2
- 2
25— i
Py .'
.
— ‘A..

Report: H&.

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:EﬁK;H
Borehole Log ID: HA20-GP-101 Well ID: Not Applicable

A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 15 September 2020 Sampling Method: S
Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985696.332 E 677725.7353 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 186.28 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 186.58 Bit ID / OD: 3.38/2.5/4
Driller: Dennis Lee Bit Type / Size: Cutting Head
Overburden| Comments
-~ |2 c
5 | |8 . . I _| £ |3 =
Ko) o |2 Lithologic Description cE | > |o oR
a | g8 S= © 7N o
=) = | D Xo 2 2= o E
S o | P g 2| Qo9
¢ | & |8 s | 3 |5g| £4
o | = |n OF | ¢ |we| So
N
— L
30— o Medium dense, brown, poorly graded SAND (SP-SM) with silt, mps 0.1 in., no structure, no odor, 8 SP-SM
<] wet 8
7 2| Calibration test at 30.0 ft to 32.0 ft 30-32 | 14 ’
] s
L -ICE CONTACT DEPOSITS-
a
7 A. Medium dense, tan silty SAND (SM) ,mps 0.5 in., no structure, no odor, wet 6 SM
8
— L 33-35 13 9
s 9
35— :
a
] 2 "| Medium dense, tan silty SAND (SM), mps 0.5 in., no structure, no odor, wet 5 SM
. oo 7
] a- Calibration test at 36.0 ft to 38.0 ft 36-38 15 9
. 10
— & "
. * | Medium dense, tan silty SAND (SM), mps 0.5 in., no structure, no odor, wet 190 SM
» -
] . -ICE CONTACT DEPOSITS- 3840 | 9 190
» -
40— » Medium dense, tan silty SAND (SM), mps 0.5 in., no structure, no odor, wet. 1? SM
— - 40-42 | 12 | 10
a " 9
N o | Sonic drill to 65.0 ft
— A.
_ s
45— °.
L
2
N s
m 2
— 2
50— s
| s
o
.
— ‘A..
— 2\..
55_ s
— A.
4 e
a -

Report: H&.

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report

Borehole Log ID: HA20-GP-101

HAEBkicH

Well ID: Not Applicable

A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Report: H&.

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 15 September 2020 Sampling Method: S
Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985696.332 E 677725.7353 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 186.28 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 186.58 Bit ID / OD: 3.38/2.5/4
Driller: Dennis Lee Bit Type / Size: Cutting Head
Overburden| Comments
-~ |2 c
5 | C|2 . . I _| £ |3 =
Ko) o |2 Lithologic Description cE | > |o oR
N = | < S — o |o Do
o = D X © S | o iE
g L | = R o |2¥| Q9@
S| = |8 52| 8 |Sa| £8
o | = |n OF | ¢ |we| So
» -
— L
60— P
— 2
_ .
2
2
2
65— 5 Very loose, tan, poorly graded SAND (SP), mps 0.5 in., no structure, no odor, moist 4 sP
L 2
. o ICE CONTACT DEPOSITS- 65-67 | 12 2
] OO— Loose, grey to brown, clayey SAND (SC) with gravel, mps 0.5 in., weakly bonded, no odor, moist SC
Medium dense, grey to brown, clayey SAND (SC) with gravel, mps 0.5 in., weakly to moderately 6 SC
@ bonded, no odor, moist 13
— 67-69 11 17
X 24
— [
& -FLOW TILL-
(op
— ¢
70 'C?O_ Ocassional cobbles observed
— B}
N [
| e
_og' Sonic drill to bottom of exploration 152.0 ft
[¢
— OO‘
o
75— O
N o
=4 1
.
R
O
_ a)
80— G Grouted 3.0 in. casing in soil with portland bentonite grout
o
— OO'
o
— ©
SA
— %
] Lo
[N/
85— e
QE
_ 195
O —4
18
Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report
Borehole Log ID: HA20-GP-101

HAEBkicH

Well ID: Not Applicable

A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 15 September 2020 Sampling Method: S
Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985696.332 E 677725.7353 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 186.28 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 186.58 Bit ID / OD: 3.38/2.5/4
Driller: Dennis Lee Bit Type / Size: Cutting Head
Overburden| Comments
-~ |2 c
5 | C|2 . . I _| £ |3 =
Ko) o |2 Lithologic Description cE | > |o oR
g | g8 S = © 23]
=) s | D Xo 2 2= o E
g L | = R o |2¥| Q9@
| 5|85 58| 8|58 £8
o | = |n OF | ¢ |we| So
O
(o
— Kl
90 o
1 3
q
o
— o0
o
— O
e
95— oy
'32d Grab sample at 95.0 ft to 100.0 ft
o~
— o
B
_ o
o]
S
£
100— _O@_( Grey Glacial till was bonded
| [ex:
_20- Broken rock recovered mixed lithologies, cobbles
] ng Recovered grey pegmatitigic quartz - orthoclase-speccartine
— o
O
105— t&
Lo
— o
_eO
] Qgt -ACTON/ANDOVER GRANITE-
— O —4
O
] 58@ Fresh, hard gray and black speckled, medium to coarse grained
O-q4 Diorite primary joints moderate angle, close to moderate close, loose, planar, fresh, tight. Quartz
110— O 1 healed
& '
— O
q
O]
— I
&
] .
1O
— Q
_Ob'
115— 94
%
| O_(
1 O
[feX¢
0

Report: H&.

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:EﬁK;H

A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Borehole Log ID: HA20-GP-101 Well ID: Not Applicable
Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 15 September 2020 Sampling Method: S
Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985696.332 E 677725.7353 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 186.28 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 186.58 Bit ID / OD: 3.38/2.5/4
Driller: Dennis Lee Bit Type / Size: Cutting Head

Overburden| Comments
-~ |2 c
5 | C|2 . . I _| £ |3 =
Ko) o |2 Lithologic Description cE | > |o oR
N =1 | = S — o |o D o
o = D X © S | o iE
g L | = R o |2¥| Q9@
| 5|85 58| 8|58 £8
(= I - OF | ¢ |we| So
O
(o
— Kl
120 o
1 32
q
o
— =
o
] —Cgc -ASSABET QUARTZ DIORITE-
— O
e
125— —%S;
9o
— o
B
_ o
o
o
B
130— _O@_( Fresh, grey, hard, medium grained Granite, no joints, probable sill
] [ex:
o)
4 (S
oeg -ACTON/ANDOVER GRANITE-
— o
O
135— t&
Lo
— o
i
%
— O —4
1 O
X
140— _oo
[e2
— _UOc
(o
— I
5
] .
e
. _gb- Installed 3.0 in. casing to 152.0 ft
O Grout to 102.0 ft with portland bentonite
145— o4
O
| O_(
1 O
JfeX¢
0

Report: H&.

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:E"CH
Borehole Log ID: HA20-GP-101 Well ID: Not Applicable

A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Report: H&.

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 15 September 2020 Sampling Method: S
Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985696.332 E 677725.7353 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 186.28 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 186.58 Bit ID / OD: 3.38/2.5/4
Driller: Dennis Lee Bit Type / Size: Cutting Head
Overburden| Comments
-~ |2 c
5 | C|2 . . I _| £ |3 =
Ko) o |2 Lithologic Description cE | > |o oR
a | g8 S= © 7N o
=) s | D Xo 2 2= o E
g L | = R o |2¥| Q9@
| 5|85 58| 8|58 £8
o | = |n OF | ¢ |we| So
O
(o
— Kl
150 o
13
q
BOTTOM OF EXPLORATION AT 152.0 FT
155—
160—
165—
170—
175—
Notes:  *Massachusetts State Plane Coordinates NAD 1983

Page 6 of 6



Boring Log and Well Completion Report Hﬁl:Eﬁl(:H
Borehole Log ID: HA20-GP-102 Well ID: Not Applicable

A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 29 September 2020 Sampling Method: S
Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985700.963 E 677715.594  Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 187.15 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 188.23 Bit ID / OD: 3.38/2.5/4
Driller: Dennis Lee Bit Type / Size: Cutting Head
Overburden| Comments
-~ |2 c
5 | |8 . . I _| £ |3 =
9] v | & Lithologic Description cE | > |o oR
bt 1| @ S = ° 20831
£ | 5|2 €3 | 2 32| BE
2| 5|8 o5 | 8 |g 5 2 ﬁ
= O < O (@ Y
o | = |n OF | ¢ |we| So
I 3
| Medium dense tan, poorly graded SAND (SP) with gravel, mps 0.5 in., no structure no odor, dry, 0-2 1 10 sp
v+ root mat 20
— e -TOPSOIL/DISTURBED SOIL- 16
2 +| Toose, yellow brown, poorly graded SAND (SP), mps 0.5 in., no sfructure, no odor, moist 1 SP
— o 24 | 9 | 2
a 7
— : 9
» - | Loose, yellow brown, poorly graded SAND (SP), mps 0.5 in., no structure, no odor, moist 10 SP
| : N 10
5 » - -ICE CONTACT DEPOSITS 46 13 7
— . 6
» -| Loose, yellow brown, poorly graded SAND (SP), mps 0.5 in., no structure, no odor, moist 6 sp
— o 6-8 14 6
2 5
— . 4
2 Slmilar to above 1 SP
- o 8-10 14 2
2 1
10— » Loose, yellow brown, poorly graded SAND (SP), mps 0.5 in., no structure, no odor, moist g SP
— L 10-12 15 3
s 4
] » +| Loose, yellow brown, poorly graded SAND (SP), mps 0.5 in., no structure, no odor, moist 1 sP
— L 12-14 8 2
s 2
— o 2
s 2
15 s -| Norecovery - cobble in tip 14-16 0 i
] » -| Loose, light brown, poorly graded SAND (SP), mps 0.5 in., no structure, no odor, moist g sP
] K 16-18 1 6
b .' 5
I a2 Loose, light brown, poorly graded SAND (SP), mps 0.5 in., no structure no odor, moist i SP
— - 18-20 12 2
20 [0 2
a - Loose, brown, poorly graded SAND with silt (SP-SM), mps 0.1 in., no structure, no odor, moist 2 SP-SM
— o 20-22 12 i
e 4
. .| Medium dense, tan to light brown, poorly graded SAND with silt (SP-SM), mps 0.1 in., no 4 SP-SM
| . structure, no odor, moist 2224 11 4
.. 5
] o Medium dense, light brown, poorly graded SAND with silt (SP-SM), mps 0.1 in., no structure, no 6 | SP-SM
25| | odor, moist 2426 | 10 | °
» -ICE CONTACT DEPOSITS- 4
] : 6 SP-SM
5 Medium dense, light brown, poorly graded SAND with silt (SP-SM), mps 0.1 in., no structure, no 6 | h
_ .| odor, moist 2628 | 11 | 7
) 7
— °. . . . . . 9 sM
N Medium dense, light brown, silty SAND (SM), mps 0.05 in., no structure, no odor, moist N 12 /
— R 2830 | 11 | 1
» 8
— . 11
30 N Medium dense, light brown, silty SAND (SM), mps 0.05 in., no structure, no odor, moist \ o | SM
— e 3032 | 12 | 8
» - 18O
7 5.' Medium dense, light brown, silty SAND (SM), mps 0.05 in., no structure, no odor, moist \ 13 / SM

Report: H&.

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:Eﬁl(:H
Borehole Log ID: HA20-GP-102 Well ID: Not Applicable

A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Report: H&.

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 29 September 2020 Sampling Method: S
Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985700.963 E 677715.594  Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 187.15 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 188.23 Bit ID / OD: 3.38/2.5/4
Driller: Dennis Lee Bit Type / Size: Cutting Head
Overburden| Comments
-~ |2 c
5 | |8 . . I _| £ |3 =
Ko) o |2 Lithologic Description cE | > |o oR
N = | < S — o |o Do
o = D X © S | o iE
= Q = 3 S o [o R = D"
HERE %8| § |58 £8
o | 2|3 SE | & |ae| S5
. 32-34 12 o
Ly 10
] 2 Medium dense, yellow brown to light brown poorly graded SAND (SP), mps 0.2 in., no structure, 9 SP
35— “+ | no odor, moist 3436 | 14 W13
e 2
] » -| Medium dense, tan silty SAND (SM), mps 0.05 in., no structure, no odor, moist \ 12 [ SM
— o 3638 | 13 |
e 10
7 2 Medium dense, tan silty SAND (SM), mps 0.05 in., no structure, no odor, moist 11 SM
— o 3840 | 12 |L12J
s 9
40— Ry " ) 12 SP
» ery dense, light brown poorly graded SAND(SP), mps 0.6 in., no structure, no odor, wet. 15 [
— o 4042 | 9 |LIS
2 4
— . 44
» -| Dense, light brown, poorly graded SAND (SP), mps 0.5 in., no structure, no odor, wet 40 SP
— o 4244 | 12 |28
» - 16
] . 18
» -| Medium dense, light brown, well graded SAND (SW), mps 0.3 in., no structure, no odor, wet 14 ’ sw
45— - 44-46 8 13
s 8
] » -| Norecovery at 46.0 ft to 48.0 ft H
— o 46-48 0o |11
s 10
] a - Medium dense, brown, well graded SAND (SW), mps 1.0 in., no structure, no odor, wet 18 sw
7 . -ICE CONTACT DEPOSITS- 4850 1 10 113
50— ‘A., Dense, light brown to grey brown, poorly graded SAND (SP), mps 0.2 in., no structure, no odor, 174 sp
— | wet 50-52 | 4 | 11
. 13
] o Medium dense, grey brown, well graded SAND with silt (SW-SM), mps 0.8 in., no structure, no 18 SW-SM
| E odor, wet 52-54 5 35
2 5
] o Medium dense, brown, poorly graded SAND (SP), mps 0.3 in., occasional laminae of lean clay up 1‘% sp
55— R to 1/16 in. thick, no odor, wet 54-56 6 8
iy . 8
] N Medium dense, light brown, silty SAND (SM), mps 0.10 in., frequent silt interbeds up to 1 in. thick, 16 SM
_ - | no odor, wet 56-58 12 18
n Ly 13
. -| Dense, tan, silty SAND (SM), mps 0.10 in., no structure, no odor, wet 191 SM
] A. -ICE CONTACT DEPOSITS- 58-60 8 18
60— . .. Loose, tan to grey brown, well graded SAND (SW), mps 0.20 in., two fining-up sequences of 17 sw
_ 2| Flaser bedding, no odor, wet 60-62 | 16 1;
] s 2
- 2
_ 2. 4
- Running sands- unable to control. Advanced to 64.0 ft depth and resumed sampling. 6
I 5.' Medium dense, light brown, silty SAND (SM), mps 0.05 in., frequent interbeds, no odor, wet 19 SM
65— o 6466 | 10 |
— 2 .. 4
- Drill action indicates stratum change at 66.5 ft L 15
— OO— Very and dense, grey, clayey SAND with gravel (SC) , mps 1.0 in., well bonded, no odor, moist 66-68 10 2‘2‘ SC

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:Eﬁl(:H

A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Report: H&.

Borehole Log ID: HA20-GP-102 Well ID: Not Applicable
Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 29 September 2020 Sampling Method: S
Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985700.963 E 677715.594  Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 187.15 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 188.23 Bit ID / OD: 3.38/2.5/4
Driller: Dennis Lee Bit Type / Size: Cutting Head

Overburden| Comments
-~ |2 c
5 | |8 . . I _| £ |3 =
Ko) o |2 Lithologic Description cE | > |o oR
N = | < S — o |o Do
< 5 |2 g > |lag o E
= Qo = D C Q = Qa9
| 5|85 58| 8|58 £8
o | = |n OF | ¢ |we| So
O -FLOW TILL- 56
— o9 68-70 8 14
Egg Similar to above fg sc
70— KS) Loose, grey, clayey SAND with gravel (SC), mps 1.0 in., well bonded, no odor, moist. Blows 45 sc
| O 9 appear much lower than the sample would suggest. May have been disturbed by advancement . 3
=0 70-72 10
| with vibration g
— q
_go Very dense, grey, clayey SAND with gravel (SC), mps 1.0 in., well bonded no odor, moist \_20 | sc
- %] 7274 | 9 |12
A 87
_ £ o7 sc
Dense, grey, clayey SAND (SC), mps 0.5 in., well bonded no odor, moist. \_63 /
75— R 7476 | 8 1‘1
_ loxd 20 sc
60( Velfy dense, grey to red brown, clayey SAND with gravel (SC), mps 1.0 in., well bonded, no odor, \ 23 /
] UO_ moist 76-78 13 372
— ©q - , - 69 sc
?89 Dense, grey clayey SAND with gravel (SC), mps 1.0 in., well bonded, no odor, moist \ 33 /|
— o 78-80 4 270
— o4 1
80 _OO Dense, grey, clayey SAND (SC), mps 0.5 in., well bonded, no odor, moist \ 1? / sc
— H X
0 -FLOW TILL- 082 | 7 | &
] _O@_( Very dense, grey, clayey SAND (SC), mps 0.5 in., well bonded, no odor, moist \ gg / sc
— _Cgc 82-84 12 6
36
] _8_6 Similar to above \ gg f sc
85— S 84-86 | 13 9
X 22
] ] Very dense, grey clayey SAND (SC), mps 0.5 in., well bonded, no odor, moist. 57 sc
_ eo_f 86-87.5| 12 \5_80/
| 6757 Stratum change at 87.5 ft, drill action indicates very dense soil with frequent cobbles ‘21‘1‘
| 00/0
90— Very dense, grey, clayey SAND (SC), mps 0.5 in., well bonded, no odor, moist. 90-91 12 14 sc
— 81
-GLACIAL TILL- Koo/}
] Very dense, grey, clayey SAND with gravel (SC), mps 1.0 in., well bonded, no odor, moist 25 sc
95— 94-953| 11 95
100/37
] Very dense, grey to olive grey, silty SAND (SM), mps 0.8 in., moderately bonded, no odor, moist 68 SM
- 9%-98 | 16 | o
— ; 96
— Over-drilled to 98.5 ft to clear a cobble. No recovery - advance through interval. Advanced to 98.5- 0 AN50/1"/
104.0 ft in intermittent hard and soft zones. Set 6.0 in. casing to 104.0 ft then re-set to 105.0 ft. 98.6
100—
] Probable top of bedrock at 102.0 ft+/-

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:Eﬁl(:H
Borehole Log ID: HA20-GP-102 Well ID: Not Applicable

A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 29 September 2020 Sampling Method: S
Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985700.963 E 677715.594  Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 187.15 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 188.23 Bit ID / OD: 3.38/2.5/4
Driller: Dennis Lee Bit Type / Size: Cutting Head
Overburden| Comments
-~ |2 c
5 | C|2 . . I _| £ |3 =
Ko) o |2 Lithologic Description cE | > |o oR
| S n o
- = = o |o Q
o = D X © S | o iE
= Q = 3 S o [o R = D"
HERE %8| § |58 £8
o | 2|3 SE | & [8e| 5o
Set up for PQ rock core from 104.0 ft
] Very hard, fresh, grey with white spots, medium to coarse grained ASSSABET QUARTZ
105— DIORITE, massive. Primary joints low angle, close to moderately close, smooth, planar, fresh to
iron stained, occasionally limonite coated right to occasionally quartz healed. Secondary joints 104- Recovery=92%
— high angle, moderately close, smooth, planar, commonly quartz healed, occasionally iron stained, 107.2 RQD=82%
tight.
— -ASSABET QUARTZ DIORITE-
Cascade unable to continue wire-line coring due to tooling issues. Remainder of boring to be
— sampled with the 4 in. Sample barrel
110 Recovered Assabet Quartz Diorite at 110.0 ft to 120.0 ft
115—
120— Recovered Assabet Quartz Diorite at 120.0 ft to 130,9 ft
] -ASSABET QUARTZ DIORITE-
125—
130 Recovered white with iron staining felsic aplite dike with common pockmarks and bugs up to 0.25
| in. in diameter at 130.0 ft to 140.0 ft
135—

Report: H&.

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report

Borehole Log ID: HA20-GP-102

HAEBkicH

Well ID: Not Applicable

A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Report: H&.

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 29 September 2020 Sampling Method: S
Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985700.963 E 677715.594 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 187.15 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 188.23 Bit ID / OD: 3.38/2.5/4
Driller: Dennis Lee Bit Type / Size: Cutting Head
Overburden| Comments
-~ |2 c
5 | C|2 . . I _| £ |3 =
Ko) o |2 Lithologic Description cE | > |o oR
a | g8 S= © 7N o
=) s | D Xo 2 2= o E
S o | P g 2| Qo9
¢ | & |8 s | 3 |5g| £4
o | = |n OF | ¢ |we| So
140— Recovered Assabet Quartz Diorite at 140.0 ft to 152.0 ft
] -ASSABET QUARTZ DIORITE-
145—
150—
I BOTTOM OF EXPLORATION AT 152.0 FT
T Note: Set 3.0 in. seismic casing at 152.0 ft but upon retrieval, 45.0 ft of 6.0 in. drill casing
— disconnected. During recovery of lost drill casing, 3.0 in. seismic casing was broken above
bedrock socket. Abandoned 3.0 in. seismic casing and grouted boring to surface. Seismic array
155— will now drill east from HA20-101.
160—
165—
170—
Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Borehole Log and Well Completion Report

Borehole Log ID: HA20-GP-102A

HREBRicH

Well ID: Not Applicable

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 29 September 2020 Sampling Method: S
Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985700.963 E 677715.594  Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: See HA20-GP-102 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: See HA20-GP-102 Bit ID / OD: 3.38/2.5/4
Driller: Dennis Lee Bit Type / Size: Cutting Head
Comments

% |2 |2 <
(0] > - - . . = =

ol € |3 @ Lithologic Description cE E &

8l £ |5 |2 £ | 2| &

of | IS £s 3 8

oy = R

sl o |2 |® 0= 4 4

o

Q9

et —

=

Q 1

g Sonic drill to top of bedrock at 94.5 ft. See log for HA20-GO-102 for overburden descriptions.

E; —

<

g —

<

g

o

b= —

9

g 5

o]

® —

o

z L

s —

x

o —

=

(2]

wl p—

[]

3 L

< 10—

<

a —

>

&

O —

w

0]

E ]

Z L

Qo

s —

Z

3| 15—

e}

o —

E —

o —

=

=

o] —

OI

[%2]

8 —

Q

o L

g 20—

I

9 —

s

o]

3 —

T

] L

g —

g

e —

>

w

2| 25—

z

o -

z

v —

o

@] p—

4

o)

w —

m

o L

Q| 30—

s

z —

<

2]

E —

£ -

é‘ Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Borehole Log and Well Completion Report

Borehole Log ID: HA20-GP-102A

HREBRicH

Well ID: Not Applicable

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 29 September 2020 Sampling Method: S
Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985700.963 E 677715.594  Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: See HA20-GP-102 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: See HA20-GP-102 Bit ID / OD: 3.38/2.5/4
Driller: Dennis Lee Bit Type / Size: Cutting Head
Comments

S g
(0] > - - . . = =

ol € |3 @ Lithologic Description cE E &

8l £ |5 |2 £ | 2| &

of | IS £s 3 8

oy = R

sl o |2 |® 0= 4 4

o

9]

et —

3

2| 35—

)

o —

N

<

g —

<

ES —

o

b= —

@ L

g 40—

o]

® —

o

z

s —

x L

o ]

=

(2]

wl p—

[]

3

< 45—

<

3 L

>

&

O —

w

0]

E —

Z

Qo

s 1

Z

3| 50—

e}

o —

z

o —

=

= L

o] —

OI

[%2]

8 —

Q

w

z| 55—

I -

9 —

s

o]

3 —

T

9]

g —

g

< —4

>

4

<| 60—

z

o —

z

< L

o

le) —

4

o)

w —

m

0]

Q| 65—

s -

z —

<

2]

E —

&

é‘ Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Borehole Log and Well Completion Report

Borehole Log ID: HA20-GP-102A

HABRicH

Well ID: Not Applicable

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 29 September 2020 Sampling Method: S
Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985700.963 E 677715.594 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: See HA20-GP-102 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: See HA20-GP-102 Bit ID / OD: 3.38/2.5/4
Driller: Dennis Lee Bit Type / Size: Cutting Head
Comments
— | = =
g |5 |5 Lithologic Descripti €| =
=

N “q_)— K & Iithologic Description = £ g ;\;

8§ £ |8 |2 €| 2| S

°l 3 |5 |8 Ss | 3| 8

sl & |2 |5 O | ¢ | &

o

Q9 L

et —

3

Z[ 70—

)

ﬂ‘l p—

N

<

S —1

<

ES —

o

b= —

9

g 751

o]

® —

o

z

s —

x

o —

=

[%) -

w —

[2]

&

< 80—

<

a —

>

&

O i

w

o

E —

Z

Qo

s —

Z

3| 85—

e}

o —

z

o —

=

=

o] —

OI

ot L

8 —

Q

w

g 90—

I

9 —

s

o] -

3 —

T

9]

g —

g

e —

o Top of Bedrock at 94.5 ft

2| 95— _ Set casing o 94.5t . . Recovery=100%

S Very hard, fresh, light to dark grey, very coarse to medium grained Assabet Quartz Diorite, massive. |94.5-96.5| 24 e&g;ﬂgw

@ — Primary joints low angle, moderately spaced, smooth, planar, fresh, tight. ?

T -ASSABET QUARTZ DIORITE-

< ] Very hard, fresh, light to dark grey, very coarse to medium grained Assabet Quartz Diorite, massive.

(8] Primary joints moderate orientation, moderately spaced, smooth, planar, discolored, iron stained,

e 1 tight. Secondary joints low angle, moderate spacing, rough, planar, discolored, iron stained, tight.

a | 96.5- 60 Recovery=100%]

3 101.5 RQD=92%

Q] 100—

s

z —

% I Very hard, fresh, light to dark grey, very coarse to medium grained Assabet Quartz Diorite, massive.

b Primary joints high angle, moderately spaced, smooth, planar, discolored, iron stained, tight.

o

é‘ Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Borehole Log and Well Completion Report

Borehole Log ID: HA20-GP-102A

HABRicH

Well ID: Not Applicable

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 29 September 2020 Sampling Method: S
Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985700.963 E 677715.594 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: See HA20-GP-102 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: See HA20-GP-102 Bit ID / OD: 3.38/2.5/4
Driller: Dennis Lee Bit Type / Size: Cutting Head
Comments
5 | = z
g |5 |5 Lithologic Descripti €| =
=
N “q_)— K & Iithologic Description = £ g ;\O\
gl € |5 |2 x g > g
N = 9 = D o =)
2 & |& |8 52 3 G
Sl Qa s | o [OE= ['4 14
I Secondary joint, low angle, moderate spacing, rough, planar, discolored, iron stained, tight.
Q ] 101.5- 60 [Recovery=100%
E 106.5 RQD=98%
2[105—
g -ASSABET QUARTZ DIORITE-
'né p—
g'f | Very hard, fresh, light to dark grey, very coarse to medium grained Assabet Quartz Diorite, massive.
3 Primary joints low angle, close to moderately spaced, rough, planar, discolored, iron stained and
Q | limonite surface, tight.
= B 107.4 ft to 109.9 ft Apatite Quartz Biotite Intrusion
2 | 106.5- 60 Recovery=100%
@ 11,5 RQD=93%
w
g 110—
o]
€ —
z I Very hard, fresh, light to dark grey, very coarse to medium grained Assabet Quartz Diorite, massive.
§ Primary joints low angle, close to wide spacing, rough, planar, discolored, iron stained, limonite,
o ] tight.
E 9
@ | 111.5- Recovery=98%
2 1165 | 99 | Rap=96%
8 -
< 115
<
a —
>
S | Very hard, fresh, light to dark grey, very coarse to medium grained Assabet Quartz Diorite, massive.
o Primary joints low angle, moderately spaced, smooth, planar, discolored, iron stained, tight.
E — Secondary joints low angle, moderate spacing, rough, undulating to planar, discolored, iron stained
5 to fresh, tight. One primary joint at 119.0 ft moderate angle, rough, undulating, fresh, open.
= | 116.5- 59 Recovery=98%
2 1215 RQD=97%
3| 120—
e}
o —
8 __ Very hard, fresh to slightly weathered, light to dark grey, very coarse to medium grained Assabet
§ Quartz Diorite, massive. Primary joints low angle, moderately spaced, smooth, planar, fresh, tight to
o] — open.
1)
8' | 123.5 ft to 125.0 ft Quartz Apatite Intrusion 121.5- 60 Recovery=100%
Q 126.5 RQD=88%
w
[ 125—
I
9 —
s
8 | Very hard, fresh to slightly weathered, light to dark grey, very coarse to medium grained Assabet
I Quartz Diorite, massive. Primary joints low angle, moderately spaced, smooth, planar, fresh, tight.
% — Second set of primary joints, high angle to vertical, close spaced. rough to polish slickensided,
a planar to undulating, discolored to decomposed, iron staining. limonite, tight.
3 ] 126.5- 60 Recovery=100%
> -ASSABET QUARTZ DIORITE- 131.5 RQD=72%
4
Z| 130—
z
o =
. | Very hard, slightly to moderately weathered, light to dark grey, very coarse to medium grained
g Assabet Quartz Diorite, massive. Primary joints high angle to vertical, extremely close, rough to
o — smooth, undulating to planar joints. discolored to decomposed, iron staining, limonite weakly
& bonded, tight.
] ] 131.5- 53 Recovery=88%
3 B 136.5 RQD=63%
Q| 135—
s
z —
3 | Very hard slightly weathered, light to dark grey, very coarse to medium grained Assabet Quartz
Diorite, massive. Primary joints high angle to vertical, close smooth to rough planar to undulating,

Report: H&.

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Borehole Log and Well Completion Report

Borehole Log ID: HA20-GP-102A

HABRicH

Well ID: Not Applicable

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 29 September 2020 Sampling Method: S
Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985700.963 E 677715.594 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: See HA20-GP-102 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: See HA20-GP-102 Bit ID / OD: 3.38/2.5/4
Driller: Dennis Lee Bit Type / Size: Cutting Head
Comments

% |® |2 <
(0] > S - - . . = =

5 €8 |8 Lithologic Description cE E &

gl £ |& |2 £S5 5

@ S | = © 285 3 8

oy = R

sl o |2 |® SR= 4 4

o discolored to decomposing. Iron staining. limonite. breaks apart. tight to open. second set of primary

9 — joints, low angle, moderate spaced. smooth to rough, planar, discolored, iron staining limonite tight. 136.5- 57 Recovery=95%

= 1415 RQD=88%

)

2| 140

)

.‘é —

g'f | Very hard fresh light to dark grey, very coarse to medium grained Assabet Quartz Diorite, massive.

f’.t Primary joints high angle to vertical, close, rough, planar, discolored iron staining limonite, tight.

Q —

E -ASSABET QUARTZ DIORITE- 141.5- 48 Recovery=100%

al 1455 RQD=96%

% -

g 145—

Q ] BOTTOM OF EXPLORATION AT 145.5 FT

; Borehole depth 145.5 ft

s —

x -

o ]

=

(2]

w p—
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&
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3 _

>
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O —
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o

E —

Z

Qo
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Z

3| 155—
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<
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é‘ Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:EﬁK;H
Borehole Log ID: HA20-GP-103 Well ID: Not Applicable

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 14 October 2020 Sampling Method: S

Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985705.4 E 677705.7935  Rig Type: Track

Drilling Company: Cascade Drilling Ground Surface Elevation: 187.63 Casing Size: 6

Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 187.89 Bit ID / OD: 3.38/2.5/4
Driller: Dennis Lee Bit Type / Size: Cutting Head

Overburden| Comments

Lithologic Description

Depth, feet
Water Level
Stratigraphy
Core/Run
Interval (ft)
Recovery (in.)
Sample Blows
(per ft)
Unified Soil
Classification

A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

s | Notes:

- .| 1. This boring is located 11.0 ft east of location 102A and 22.0 ft east of HA20-GP101. Par of a
& | seismic shear wave triplet.

— .| 2.Advanced to 30.0 ft depth.

4 | 3. Samples collected during auto hammer calibration check.

Medium dense, tan, silty SAND (SM), mps 0.05 in., no structure, no odor, moist 7 SM

— o 30-32 22
. 13
Medium dense, light brown, sandy SILT (ML), mps 0.01 in., vaguely foliated with reduction spots,

no odor_wet 10

A

Report: H&.

Notes:  *“MA State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report

Borehole Log ID: HA20-GP-103

HAEBkicH

Well ID: Not Applicable

A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Report: H&.

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 14 October 2020 Sampling Method: S
Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985705.4 E 677705.7935  Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 187.63 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 187.89 Bit ID / OD: 3.38/2.5/4
Driller: Dennis Lee Bit Type / Size: Cutting Head
Overburden| Comments
-~ |2 c
5 | |8 . . I _| £ |3 =
Ko) o |2 Lithologic Description cE | > |o oR
N =1 | = S — o |o D o
o = D X © S | o iE
£ o |5 32 o |2* D 'n
5 | 2|8 58| 8 |58 £8
o | = |n OF | ¢ |we| So
A 32-34 16 12
s 14
7 » | Medium dense, light brown, silty SAND (SM), mps 0.05 in., no structure, no odor, moist 5 SM
35— ' 3436 | 20 | 13
» -ICE CONTACT DEPOSITS- 1?
N 2
] 2 Medium dense, brown, poorly graded SAND (SP), mps 0.05 in., no structure, no odor, wet 9 sp
| . 10
. 37-39 14
: 18
] 2 Medium dense, light brown, poorly graded SAND (SP), mps 0.05 in., no structure, no odor, moist 10 sp
40— K 341 | 17 | 1
2 11
— . 12
» No additional samples collected
] » -| Advanced to top of bedrock at 92.0 ft
.
2
45— L
b .'
.
.
.
a -
50— o
& .
s
s
2
2
55— o
L
2
2
2
s
60— o
a .'
.
.
.
»
65— o
a .'
.
a -
Notes:  *MA State Plane Coordinates NAD 1983

Page 2 of 5



Boring Log and Well Completion Report Hﬁl:EﬁK;H
Borehole Log ID: HA20-GP-103 Well ID: Not Applicable

A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Report: H&.

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 14 October 2020 Sampling Method: S
Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985705.4 E 677705.7935  Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 187.63 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 187.89 Bit ID / OD: 3.38/2.5/4
Driller: Dennis Lee Bit Type / Size: Cutting Head
Overburden| Comments
-~ |2 c
5 | C|2 . . I _| £ |3 =
9] v | & Lithologic Description cE | > |o oR
L 8| o S N o
< | 5|2 s | ¢ |25 o=
= S | = 3 5 |2¥| Qoa
o | © 2 o |Ex =]
o |5 oL o 8@ c®
o | = |n OE | @ |[wE] S0
» -
— »
70— -
»
N 2
N s
2
2
75— L
a
s
o
.
2
80— -
Py .'
.
.
.
a -
85— o
& .
s
s
2
2
90— o
L
2
Drill action indicates top of Bedrock at 92.0 ft
] Advance 50.0 ft into bedrock to set 3.0 in. ID PVC seismic casing. Lithologic samples collected
95+ -BEDROCK-
100—

Notes:  *“MA State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:Eﬁl(:H
Borehole Log ID: HA20-GP-103 Well ID: Not Applicable

A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 14 October 2020 Sampling Method: S
Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985705.4 E 677705.7935  Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 187.63 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 187.89 Bit ID / OD: 3.38/2.5/4
Driller: Dennis Lee Bit Type / Size: Cutting Head
Overburden| Comments
-~ |2 c
5 | |8 . . I _| £ |3 =
9] v | & Lithologic Description cE | > |o oR
L 8| o S N o
= - | o '] ¢ |2 o E
= S | = 3 5 |2¥| Qoa
T | ® 2 o |Ex =]
) S |5 oL  |6Q| E®
o | = |n OE | @ |[wE] S0
-BEDROCK-

105—

110— Bedrock collected is Assabet Quartz Diorite. No iron stained or weathered zones observed

115—

120—

I -BEDROCK-

125—

130—

135—

Report: H&.

Notes:  *“MA State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:EﬁK;H
Borehole Log ID: HA20-GP-103 Well ID: Not Applicable

A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 14 October 2020 Sampling Method: S
Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985705.4 E 677705.7935  Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 187.63 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 187.89 Bit ID / OD: 3.38/2.5/4
Driller: Dennis Lee Bit Type / Size: Cutting Head
Overburden| Comments
-~ |2 c
5 | C|2 . . I _| £ |3 =
Ko) o |2 Lithologic Description cE | > |o oR
a | g8 S= © 7N o

=) s | D Xo 2 12= o E
g L | = R o |2¥| Q9@
s | 5 |E sS| 3 (58| £8
(= I - OF | ¢ |we| So

140— -BEDROCK-

I BOTTOM OF EXPLORATION AT 142.0 FT

145—

150—

155—

160—

165—

170—

Report: H&.

Notes:  *“MA State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:EﬁK;H
Borehole Log ID: HA20-GP-104 Well ID: Not Applicable

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 4 November 2020 Sampling Method: S

Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985884.65 E 677685.1096  Rig Type: Track

Drilling Company: Cascade Drilling Ground Surface Elevation: 183.73 Casing Size: 6

Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 185.05 Bit ID / OD: 3.38/2.5/4
Driller: R. Maillet Bit Type / Size: Cutting Head

Overburden| Comments

Lithologic Description

Depth, feet
Water Level
Stratigraphy
Core/Run
Interval (ft)
Recovery (in.)
Sample Blows
(per ft)
Unified Soil
Classification

A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

2 | HA20-GP-104 is a companion boring to HA20-GP-105 sp
— o It is one of two unsampled companion borings to set 3.0 in. casing for cross-hole seismic testing
s | Stratigraphy and stratum depths taken from HA20-GP-105

— .| Loose to dense SAND and gravel deposits

a - -ICE CONTACT DEPOSITS-

» - | Advanced to top of bedrock at 105.0 ft

A

A

Report: H&.

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:EﬁK;H
Borehole Log ID: HA20-GP-104 Well ID: Not Applicable

A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 4 November 2020 Sampling Method: S
Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985884.65 E 677685.1096  Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 183.73 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 185.05 Bit ID / OD: 3.38/2.5/4
Driller: R. Maillet Bit Type / Size: Cutting Head
Overburden| Comments
-~ |2 c
5 | C|2 . . C ~| £13 =
Ko) o |2 Lithologic Description cE | > |o oR
a | g8 S= © 7N o
=) s | D Xo 2 12= o E
g L | = R o |2¥| Q9@
5 | 2|8 s | 3 |5g| £4
(= I - OF | ¢ |we| So
» -
— -
35— -
n -
N 2
N s
2
2
40— o
a
s
o
.
2
45— -
b .'
.
.
.
a -
50— o
& .
>
>
2
2
55— L
L
2
2
2
s
60— o
a .'
.
.
.
» -
65— o
a .'
.
a -

Report: H&.

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:EﬁK;H
Borehole Log ID: HA20-GP-104 Well ID: Not Applicable

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 4 November 2020 Sampling Method: S

Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985884.65 E 677685.1096  Rig Type: Track

Drilling Company: Cascade Drilling Ground Surface Elevation: 183.73 Casing Size: 6

Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 185.05 Bit ID / OD: 3.38/2.5/4
Driller: R. Maillet Bit Type / Size: Cutting Head

Overburden| Comments

A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

—_ (2]
g | 2|2 : : - | €18 | =§
Ko) o |2 Lithologic Description cE | > |o oR
N = | < S — o |o Do
o = D X © > |lag o iE
3 2|5 Do Q = 29
S| = |8 52| 8 |Sa| £8
o | = |n OF | ¢ |we| So
» -
— -
70— -
n -
N 2
N s
2
2
75— L
a
s
o
T Very dense, grey, clayey SAND with gravel (SC), mps 1.0 in., weakly to well bonded, no odor, sSC
| ) moist
/ -GLACIAL TILL-
80—
85—
90—
95—
100—

v

Report: H&.

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:Eﬁl(:H
Borehole Log ID: HA20-GP-104 Well ID: Not Applicable

A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 4 November 2020 Sampling Method: S
Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985884.65 E 677685.1096  Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 183.73 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 185.05 Bit ID / OD: 3.38/2.5/4
Driller: R. Maillet Bit Type / Size: Cutting Head
Overburden| Comments
-~ |2 c
5 | |8 . . I _| £ |3 =
Ko) o |2 Lithologic Description cE | > |o oR
a | g8 S= © 7N o
=) = | D Xo 2 2= o E
g L | = R o |2¥| Q9@
| 5|85 58| 8|58 £8
o | = |n OF | ¢ |we| So
105—| : A Drill action indicates stratum change at 105.0 ft N
Top of Bedrock at 105.0 ft
] Sonic drilled rock to set casing for rock core to 155.0 ft recovered rock fragments consistent with
— Acton Granite and Assabet Quartz Diorite
110— Bedrock cored is consistent with adjacent boring HA20-GP-105
I -BEDROCK-
15— Assabet Quartz Diorite and Acton Granite recovered in sample barrel
120—
I -BEDROCK-
125—
130 Grouted annulus with Portland Cement in bedrock and standard bentonite/Portland grout in soils
135—

Report: H&.

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report

Borehole Log ID: HA20-GP-104

HAEBkicH

Well ID: Not Applicable

A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Report: H&.

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 4 November 2020 Sampling Method: S
Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985884.65 E 677685.1096  Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 183.73 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 185.05 Bit ID / OD: 3.38/2.5/4
Driller: R. Maillet Bit Type / Size: Cutting Head
Overburden| Comments
-~ |2 c
5 | |8 . . I _| £ |3 =
Ko) o |2 Lithologic Description cE | > |o oR
g | g8 S = © 23]

=) = | D Xo 2 2= o E
g L | = R o |2¥| Q9@
S| = |8 52| 8 |Sa| £8
o | = |n OF | ¢ |we| So

140—

145—

I -BEDROCK-
150—
155 BOTTOM OF EXPLORATION AT 155.0 FT
7] Note: Set 3.0 in. Cross Hole Seismic PVC

160—

165—

170—
Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:Eﬁl(:H
Borehole Log ID: HA20-GP-105 Well ID: Not Applicable

A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 2 November 2020 Sampling Method: S
Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985896.769 E 677687.6898 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 183.97 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 184.98 Bit ID / OD: 3.38/2.5/4
Driller: K. Smith Bit Type / Size: Cutting Head
Overburden| Comments
-~ |2 c
5 | |8 . . I _| £ |3 =
Ko) o |2 Lithologic Description cE | > |o oR
N = | < S — o |o Do
o = D X © S | o iE
3 L | % R o |g% Q0
| 5|85 58| 8|58 £8
o | = |n OF | ¢ |we| So
0 2
| Loose, red brown, poorly graded SAND with gravel (SP), mps 0.5 in., no structure, no odor, dry 0-2 19 g SP
2
Loose, brown, poorly graded SAND (SP), mps 0.5 in., no structure, no odor, dry ; sP
N -FILL- 2-4 | 18 | 9
3
Similar to above g sp
5— 4-6 8 3
1
Loose, brown, poorly graded SAND (SP), mps 0.1 in., no structure, no odor, dry 1 sP
— 6-8 15 1
2
I Similar to above i SP
— 8-10 15 3
1
10— Medium dense, brown to light brown, poorly graded SAND (SP), mps 0.75 in., no structure, no 160 SP
odor, moist
— 10-12 | 20 10
6
2 | Medium dense, light brown to tan, SILT with sand (ML), mps 0.05 in., no structure, no odor, moist ‘8‘ ML
— . 12-14 9 10
»
. : 9
] 5 *| Similar to above g ML
154 2 -ICE CONTACT DEPOSITS- 14-16 12 ?
] 2. | Loose, tan, poorly graded SAND (SP), mps 0.05 in., occasional silt layer up to 2 in. thick, no odor, 6 sP
] - .| moist 5
s 16-18 6 4
o 6
o Dense, tan and light brown banded, poorly graded SAND with Silt (SP-SM), mps 0.10 in., 1% SP-SM
-| coarsening up sequence with basal silt, no odor, moist
— 2. 9 Up seq 1820 | 13 | 19
20 » - 20
.| Dense, tan and light brown banded, poorly graded SAND with Silt (SP-SM), mps 0.10 in., 190 SP-SM
4 | coarsening up sequence with basal silt, no odor, moist
— . 9 up seq 2022 | 15 | 19
Ly 14
5 Medium dense, tan to light brown, sandy SILT (ML), mps 0.10 in., fining up structure, no odor 8 ML
] . moist 22-24 14 12
- -ICE CONTACT DEPOSITS- 1g
] 2 -| Medium dense, tan and light brown banded, silty SAND (SM), mps 1.2 in., fining up sequence, no g SM
o odor, moist
25— N 24-26 11 10
. 13
4. Medium dense, light brown, well graded SAND with gravel (SW), mps 1.0 in., no structure no 13 sw
. odor, moist.
— a- 26-28 15 15
. 16
] 2. Medium dense, brown, well graded SAND with gravel (SW), mps 1.0 in., no structure, no odor, g sw
.| moist
— y 28-30 9 9
) 11

Report: H&.

e
Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:Eﬁl(:H
Borehole Log ID: HA20-GP-105 Well ID: Not Applicable

A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Report: H&.

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 2 November 2020 Sampling Method: S
Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985896.769 E 677687.6898 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 183.97 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 184.98 Bit ID / OD: 3.38/2.5/4
Driller: K. Smith Bit Type / Size: Cutting Head
Overburden| Comments
-~ |2 c
5 | |2 . . I _| £ 13 =0
Ko) o |2 Lithologic Description cE | > |o oR
N = | < S — o |o Do
o = D X © > |lag o iE
= L= Do 9 = o a
NEAL: 58| § |5z| £4
o | = |n OF | ¢ |we| So
» | Medium dense, grey brown, well graded SAND with gravel (SW), mps 1.2 in., no structure, no 16 SW
| .| odor, moist 30.32 » 18
e’ 10
] 2 *| Medium dense, grey brown, well graded SAND with gravel (SW), mps 1.0 in., no structure no 15 Sw
] . odor, moist 32-34 9 12
»
. 15
] 2.'| Dense, grey, well graded SAND with gravel (SW), mps 1.2 in., no structure no odor, wet 1? sw
35— . 34-36 | 18 | 1
- 23
] o Dense, light grey brown, poorly graded SAND with gravel (SP), mps 1.2 in., no structure no odor, 13 SP
] a- wet 36-38 6 16
2 13
. Dense, light grey brown, well graded SAND with gravel (SW), mps 1.2 in., no structure no odor, 1; sw
4 | moist
— = 38-40 12 21
40 o) 21
] s Very dense, grey brown, well graded SAND with gravel (SW), mps 0.75 in., no structure,no odor, ;(7) sw
. moist
| - 40-42 10 32
2 32
] » -| Dense, grey brown, well graded SAND with gravel (SW), mps 0.75 in., no structure, no odor, 27 Sw
* | moist 24
— - 42-44 14 18
A
= 22
7 2| Very dense, light brown, poorly graded SAND with gravel (SP), mps 0.8 in., no structure, no odor, 15 sP
45— , .| moist 4446 | 10 | 39
. -ICE CONTACT DEPOSITS- =7
] 2. Very dense, light brown, well graded SAND with gravel (SW), mps 1.2 in., no structure, no odor, 13 Sw
_ . moist 4648 | 17 | 46
o 62
. Very dense light brown to grey brown, well graded SAND with gravel (SW), mps 1.0 in., no 15 sw
| » | structure, no odor, wet 48-50 10 22
2 24
50— Dense, grey brown, well graded SAND with gravel (SW), mps 1.2 in., no structure, no odor, wet :133 Sw
»
| E 50-52 3 14
n 18
.| Dense, grey, well graded SAND with gravel (SW), mps 1.2 in., no structure, no odor, wet 22 sw
Y 21
— - 52-54 6 16
Ly 18
5 +| Dense, brown, poorly graded SAND (SP), mps 0.5 in., no structure no odor, wet 1% SP
55_ 6 . 54-56 18 22
o 25
4 | NO RECOVERY advance to next interval 1;
7 .| Cobble at 57.0 ft to 58.0 ft %658 | 0 27
] ‘°~ Dense, brown, poorly graded SAND with gravel (SP), mps 1.2 in., no structure, no odor, wet %g sP
— 2 58-60 8 17
> 13
60 L Dense, grey brown, well graded SAND with gravel (SW), mps 1.2 in., no structure, no odor, wet ;g Sw
— ‘. 60-62 | 6 | 29
" 17

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:Eﬁl(:H
Borehole Log ID: HA20-GP-105 Well ID: Not Applicable

A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Report: H&.

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 2 November 2020 Sampling Method: S
Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985896.769 E 677687.6898 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 183.97 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 184.98 Bit ID / OD: 3.38/2.5/4
Driller: K. Smith Bit Type / Size: Cutting Head
Overburden| Comments
- g c
@ T>’ z . . L. — = o =2
9] v | & Lithologic Description cE | > |o oR
L Jle S N o
> | D '] ¢ |2 o E
= 5 | S x > |agE =
= o |= D C Q Q9
¢ | & |8 s | 3 |5g| £4
o | = |n OF | ¢ |we| So
» -| Medium dense, brown, well graded SAND with gravel (SW), mps 1.2 in., 4.0 in. iron stained band, 9 SW
] .| noodor, wet 62-64 17 :
s 9
E 11
7 s Dense, brown, poorly graded SAND (SP), mps 0.5 in., no structure, no odor, wet 13 sP
65— s -ICE CONTACT DEPOSITS- 64-66 | 8 12
] 2."| Medium dense, brown, poorly graded SAND (SP), mps 0.3 in., no structure, no odor, wet 196 sP
| s 66-68 8 14
. 17
] . Very dense, light brown to grey brown, poorly graded SAND with gravel (SP), mps 1.2 in., no 6 SP
] » +| structure, no odor, wet 68-70 9 17
: g 37
70 é *
. Dense, brown, poorly graded SAND with gravel (SP), mps 1.0 in., no structure, no odor, wet ;g sP
"
— i 70-72 10 18
s 14
] s Medium dense, light brown, poorly graded SAND with gravel (SP), mps 0.5 in., no structure, no 17 sP
| .| odor, wet 274 2 14
. 72-7 13
2. 13
] » -| Dense, light brown, silty SAND (SM), mps 0.05 in., frequent interbeds of silt up to 1 in. thick, no ;‘11 SM
o odor, wet
75— 5 74-76 15 19
. 18
] 2 | Dense, grey brown, poorly graded SAND (SP), mps 0.05 in., occasional iron stained band up to 14 sP
| . 2.0 in. thick, tip has moderately bonded silty sand, no odor, wet 1 19
o 76-78 7 19
22
g Very dense, grey, clayey SAND with gravel (SC), mps 1.0 in., weakly to moderately bonded, no 78.79.2 | 14 8 SM
_ ) odor, moist e 24
’ 56
80 h20/2'/
] Very dense, grey, clayey SAND with gravel (SC), mps 1.0 in., well bonded, no odor, moist 15 sc
] ) 33
80-82 18 37
7 112
Similar to above 374 sc
I / -GLACIAL TILL- 8284 | 10 3513
] .' Dense, grey, clayey SAND with gravel (SC), mps 1.0 in., well bonded, no odor, moist 1; sc
85— 7 8486 | - | 33
X 43
2 Very dense, grey, clayey SAND with gravel (SC), mps 1.0 in., well bonded, no odor, moist. sc
I 4] Similar to above 88-88.1/ 1 w001  SC
I Refusal on cobble- advanced to next interval
90— Very dense, grey, clayey SAND with gravel (SC), mps 1.0 in., well bonded, no odor, moist 20 sc
— ; 90-91.5| 5 155
; 126
| Advance to 92.0 ft
Very dense, grey, silty SAND (SM), mps 0.7 in., moderately to weakly bonded, no odor, moist 20 SM
7 25
— ; 92-94 13 37
83

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report

Borehole Log ID: HA20-GP-105

HAEBkicH

Well ID: Not Applicable

A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Report: H&.

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 2 November 2020 Sampling Method: S
Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985896.769 E 677687.6898 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 183.97 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 184.98 Bit ID / OD: 3.38/2.5/4
Driller: K. Smith Bit Type / Size: Cutting Head
Overburden| Comments
-~ |2 c
5 | |8 . . I _| £ |3 =
Ko) o |2 Lithologic Description cE | > |o oR
N = | < S — o |o Do
o = D X © S | o iE
= Q = 3 S o [o R = D"
5 | 2|8 58| 8 |58 £8
o | = |n OF | ¢ |we| So
1 Very dense, limited recovery, non-representative 18
94-953| 1 111
95— 100/4"
] No Recovery - advance to next interval 96-96.5| 0 106
] 50/0"
] Very dense 9
— 98-100 gg
100 I
No Recovery - advance to next interval gg
— 100-102| O 82
138
Very dense, grey, clayey SAND(SC), mps 0.5 in., well bonded, no odor, moist 58 sc
68
— 102-104| 7 62
85
Very dense, grey, clayey SAND with gravel (SC), mps 1.0 in., moderately to weakly bonded, no 104- 7 10 sc
105— odor, moist 104.6 100/17
Top of Bedrock at 105.0 ft 105- 1 A150/4% GP
| Set 6.0 in. casing to 110.0 ft 105.3
Very dense, grey to black, poorly graded GRAVEL (GP), mps 0.75 in., no structure, no odor, wet
] Drill action change - Top of BEDROCK at 105.0 ft
Sonic drilled rock to 110.0 ft, set casing for rock core to 110.0 ft, recovered rock fragments
] consistent with Acton Granite and Assabet Quartz Diorite
110 Set 6.0 in. casing to 110.0 ft B
| Very hard, fresh, grey with pockets of dark grey, medium to coarse grained Acton Granite,
massively bedded. Primary joints low angle, moderately spaced, rough, planar, fresh to commonly
| iron stained with reaction halos extending up to 2.0 in. into rock mass, tight to open. Secondary
joints vertical, close to very closely spaced, rough, planar , disco colored with iron stain, 110-115| 60 Recovery=100%
| commonly limonite coated, tight to open. Secondary joints commonly separate Assabet Quartz B NQD=757
Diorite form Acton Granite across the joint surface. Secondary joints high angle, extremely close
| to close, rough, undulatory, fresh, tight and commonly healed. 110.5 ft to 112.7 ft Acton Granite.
Rock is highly fractured in vertical plane making recovery difficult. Commonly falls out of core
115— barrel on retrieval necessitating tripping out core barrel to clear
Core jam and poor recovery. Hard, fresh, grey, fine to medium grained Assabet Quartz Diorite,
| massive. Primary joints low angle, close to very close, rough, planar to undulating, fresh, tight. 115-117| 6 Recover%:%%
Secondary joints vertical, very close, rough, planar, discolored with iron staining with halos RQD=17%
| extending in to rock mass up to 0.25 in. and limonite coated, tight to open. Primary and
secondary joint sets each have a conjugate, orthogonal set.
— -ASSABET QUARTZ DIORITE-
Hard, fresh, grey, aphanitic to medium grained Assabet Quartz Diorite., massive. Primary joints
| low angle, rough, undulatory, fresh to disintegrated, tight. Secondary joints vertical, smooth,
planar, discolored with iron staining halos extending 1.0 in. into rock mass, limonite coated. 117-122| 49 Recovery=82%
120— Orthogonal set is commonly unstained , tight to open. Tertiary joints high angle, close to very RQD=6%
close, rough, planar to undulatory, disintegrated to decomposed, occasionally iron stained and
| limonite coated, tight to open and commonly healed.
-ASSABET QUARTZ DIORITE-
] Times not recorded- intermittent lifting of bit
| Very hard, fresh, grey, aphanitic to medium grained Assabet Quartz Diorite, massive. Pprimary
joint low angle, close to moderately spaced, smooth, planar, fresh, tight, commonly healed.
] Secondary joints high angle, close to moderately spaced, rough, planar, fresh, tight to healed with
aplite/ Quartz. Recovery=1009
122-127| 60 RQD=58% |
125—
Notes:  *Massachusetts State Plane Coordinates NAD 1983
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A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Boring Log and Well Completion Report

Borehole Log ID: HA20-GP-105

HAEBkicH

Well ID: Not Applicable

Report: H&.

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 2 November 2020 Sampling Method: S
Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985896.769 E 677687.6898 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 183.97 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: 184.98 Bit ID / OD: 3.38/2.5/4
Driller: K. Smith Bit Type / Size: Cutting Head
Overburden| Comments
- |2 c
5 | |8 . . I _| £ |3 =
Ko) o |2 Lithologic Description cE | > |o oR
N = | < S — o |o Do
o = D X © S | o iE
= Q = 3 S o [o R = D"
5 | 2|8 58| 8 |58 £8
Q| =|® S | & |we| 506
Rock is highly fractured in vertical plane making recovery difficult. Commonly falls out of core
| barrel on retrieval necessitating tripping out core barrel to clear...continued...
Times not recorded- intermittent lifting of bit
_ Very hard, fresh, grey, aphanitic to medium grained Assabet Quartz Diorite, massive. Primary
joint low angle, close to moderately spaced, smooth, planar, fresh, tight, commonly healed. 127- 34 Recovery=100%
] Secondary joints high angle, close to moderately spaced, rough, planar, fresh, tight to healed with | 129.8 RQD=100%
aplite/ Quartz.
130— Very hard, fresh, grey, aphanitic to medium grained Assabet Quartz Diorite, massive. Primary
joint low angle, close to moderately spaced, smooth, planar, fresh, tight, commonly healed.
— Secondary joints high angle, close to moderately spaced, rough, planar, fresh, tight to healed with
aplite/ Quartz.
— 129.8- 59 Recovery=100%
134.7 RQD=95%
135— V?W hard, fresh, grey, aphanitic to medium grained Assabet Quart; Diorite, massive. Primary 134.7- ) Recovery=94%
joint low angle, close to moderately spaced, smooth, planar, fresh, tight, commonly healed. 136 5 RQD=69%
—— Secondary joints high angle, close to moderately spaced, rough, planar, fresh, tight to healed with
aplite/ Quartz.
—— Very hard, fresh, grey, aphanitic to medium grained Assabet Quartz Diorite, massive. Primary
joint low angle, close to moderately spaced, smooth, planar, fresh, tight, commonly healed.
— Secondary joints high angle, close to moderately spaced, rough, planar, fresh, tight to healed with 136- Recovery=100%
h 52
aplite/ Quartz. 140.3 RQD=92%
140—
Very hard, fresh, grey, aphanitic to medium grained Assabet Quartz Diorite, massive. Primary
] joint low angle, close to moderately spaced, smooth, planar, fresh, tight, commonly healed. 140.3- 18 Recovery=100%
Secondary joints high angle, close to moderately spaced, rough, planar, fresh, tight to healed with | 142.3 RQD=100%
— aplite/ Quartz. )
Very hard, fresh, grey, aphanitic to medium grained Assabet Quartz Diorite, massive. Primary 1418 | 24 schg‘:'gg{/: 100%
— joint low angle, close to moderately spaced, smooth, planar, fresh, tight, commonly healed. 143.3 ?
Secondary joints high angle, close to moderately spaced, rough, planar, fresh, tight to healed with
— aplite/ Quartz.
Very hard, fresh, grey, aphanitic to medium grained Assabet Quartz Diorite, massive. Primary
145— joint low angle, close to moderately spaced, smooth, planar, fresh, tight, commonly healed. 143.8- 34 Recovery=100%
Secondary joints high angle, close to moderately spaced, rough, planar, fresh, tight to healed with | 146.6 RQD=94%
— aplite/ Quartz.
| Very hard, fresh, grey, aphanitic to medium grained Assabet Quartz Diorite, massive. Primary
joint low angle, close to moderately spaced, smooth, planar, fresh, tight, occasionally epidote
— healed. Secondary joints high angle, close to moderately spaced, rough, planar, fresh, tight to 146.6- Recovery=80%
healed with aplite/ Quartz. 150 33 RQD=76%
— -ASSABET QUARTZ DIORITE-
150—
] Very hard, fresh, grey, aphanitic to medium grained Assabet Quartz Diorite, massive. Primary 150-155| 54 Recovery=90%
| joint low angle, close to moderately spaced, smooth, planar, fresh, tight, occasionally epidote RQD=83%
healed. Secondary joints high angle, close to moderately spaced, rough, planar, fresh, tight to
_ healed with aplite/ Quartz.
155— BOTTOM OF EXPLORATION AT 155.0 FT
Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:EﬁK;H
Borehole Log ID: HA20-GP-106 Well ID: Not Applicable

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 20 October 2020 Sampling Method: S

Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985896.769 E 677687.6898 Rig Type: Track

Drilling Company: Cascade Drilling Ground Surface Elevation: 184.4 Casing Size: 6

Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: Not Surveyed Bit ID / OD: 3.38/2.5/4
Driller: K. Smith Bit Type / Size: Cutting Head

Overburden| Comments

Lithologic Description

Depth, feet
Water Level
Stratigraphy
Core/Run
Interval (ft)
Recovery (in.)
Sample Blows
(per ft)
Unified Soil
Classification

A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

2 | HA20-GP-106 is a companion boring to HA20-GP-105 sp
— o It is one of two unsampled companion borings to set 3.0 in. casing for cross-hole seismic testing
s | Stratigraphy and stratum depths taken from HA20-GP-105

— .| Loose to dense SAND and gravel deposits

» - -ICE CONTACT DEPOSITS-
» - | Advanced to top of bedrock at 105.0 ft

A

A

Report: H&.

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:EﬁK;H
Borehole Log ID: HA20-GP-106 Well ID: Not Applicable

A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 20 October 2020 Sampling Method: S
Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985896.769 E 677687.6898 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 184.4 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: Not Surveyed Bit ID / OD: 3.38/2.5/4
Driller: K. Smith Bit Type / Size: Cutting Head
Overburden| Comments
-~ |2 c
5 | C|2 . . C ~| £13 =9
Ko) o |2 Lithologic Description cE | > |o oR
a | g8 S= © 7N o
=) s | D Xo 2 12= o E
g L | = R g 2| Qo9
5 | 2|8 s | 3 |5g| £4
(= I - OF | ¢ |we| So
» -
— -
35— -
n -
N 2
N s
2
2
40— o
a
s
o
.
2
45— -
b .'
.
.
.
a -
50— o
& .
>
>
2
2
55— L
L
2
2
2
s
60— o
a .'
.
.
.
» -
65— o
a .'
.
a -

Report: H&.

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:EﬁK;H
Borehole Log ID: HA20-GP-106 Well ID: Not Applicable

Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 20 October 2020 Sampling Method: S

Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985896.769 E 677687.6898 Rig Type: Track

Drilling Company: Cascade Drilling Ground Surface Elevation: 184.4 Casing Size: 6

Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: Not Surveyed Bit ID / OD: 3.38/2.5/4
Driller: K. Smith Bit Type / Size: Cutting Head

Overburden| Comments

A-NMI LOG; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMN\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022
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Boring Log and Well Completion Report Hﬁl:Eﬁl(:H
Borehole Log ID: HA20-GP-106 Well ID: Not Applicable
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Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 20 October 2020 Sampling Method: S
Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985896.769 E 677687.6898 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 184.4 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: Not Surveyed Bit ID / OD: 3.38/2.5/4
Driller: K. Smith Bit Type / Size: Cutting Head
Overburden| Comments
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110— Bedrock cored is consistent with adjacent boring HA20-GP-105
I -BEDROCK-
15— Assabet Quartz Diorite and Acton Granite recovered in sample barrel
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130 Grouted annulus with Portland Cement in bedrock and standard bentonite/Portland grout in soils
135—

Report: H&.

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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Boring Log and Well Completion Report Hﬁl:EﬁK;H
Borehole Log ID: HA20-GP-106 Well ID: Not Applicable
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Project No.: 131884-004 Project Name: NUCLEAR METALS INC. Location: CONCORD, MA
Client: DE MAXIMIS, INC. Completion Date: 20 October 2020 Sampling Method: S
Logged By: D.M Palleiko Site Datum: MA ST PL NAD 1983* Well Material: Not Applicable
Reviewed By: J. Bode/K. Alepidis Coordinates: N 2985896.769 E 677687.6898 Rig Type: Track
Drilling Company: Cascade Drilling Ground Surface Elevation: 184.4 Casing Size: 6
Drilling Method:  Drive and Wash, Sonic Top PVC Casing Elevation: Not Surveyed Bit ID / OD: 3.38/2.5/4
Driller: K. Smith Bit Type / Size: Cutting Head
Overburden| Comments
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Report: H&.

Notes:  *Massachusetts State Plane Coordinates NAD 1983
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GEOSCIENCES TESTING AND RESEARCH, INC. AR
55 Middlesex Street, Suite 225, N. Chelmsford, MA 01863 E\
Ph: (978)251-9395, Fx: (978)251-9396

October 21, 2020 GTR Project # 20.276

Mr. Fred Lavoie
Cascade Environmental
151 Suffolk Lane
Gardner, Ma 01440

RE: Standard Penetration Test Energy Measurement Calibration
Boart Longyear RC100 w/ Automatic Hammer
Concord, Ma

Dear Fred:

At your request, we have analyzed the standard penetration test energy measurement
calibrations taken on October 8, 2020. The testing was conducted in order to evaluate the energy
delivered to the sampling rods for various drill rig and hammer combinations. This information was
used to determine the appropriate energy correction factor for the rig-hammer system. The
particular rig tested in this report was the Boart Longyear RC 100 with an Automatic Hammer. The
dynamic testing was carried out in general accordance with ASTM D4633-10, “Standard Test
Method for Energy Measurement for Dynamic Penetrometers”.

Field Information

One Boart Longyear RC 100 with an Automatic Hammer was evaluated. See Appendix B
for pictures of the rig. The rig was fitted with an automatic hammer. A borehole was performed at
onsite at 2229 Main Street in Concord, Ma. The drilling was accomplished using 4” ID HW Casing
and AWIJ rods. A standard split spoon sampler was used to collect the samples. Standard penetration
tests (SPTs) were conducted at depths of 30, 32, 34, 37 and 39 feet in general accordance with
ASTM D1586. The collected soil samples generally indicated silty sand and sandy silt. Refer to
Table 1 for details on the field information and conditions.

Instrumentation

For tests the instrumentation consisted of an 18 inch long AWJ rod sub section. The rod was
equipped with two full bridge foil resistance strain gages. Two piezo resistive accelerometer
transducers were also attached to each of the instrumented sub sections. A Pile Driving Analyzer™
(PDA) Model 8G, manufactured by Pile Dynamics, Inc. was used to collect the data. The PDA is a
computer fitted with a data acquisition and signal conditioning system. During driving of the drill
string, the strain and acceleration signals are recorded and processed for each hammer blow. The
strain signal is converted to a force record and the acceleration signal is converted to a velocity
record. The PDA saves selected hammer blows containing this information to disk and determines
the compressive stresses, displacement, and energy at the point of measurement. This information
can be viewed on the computer screen during driving. Refer to Appendix A for literature and
background on dynamic testing in general.
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Energy Measurement

The primary purpose of the testing was to determine the energy transferred from the hammer
to the instrumented subsection. The PDA measurements of force and velocity were analyzed to
calculate the energy using the FV method (EMX), which is based on both force and velocity
measurements as follows:

EMX = | F(t) v(t)dt

Another method, known as the EF2 method, was not used due to the limitations associated with the
measurements (i.e. based on force alone assuming proportionality at the gage locations since
velocity is not used in the analysis). The EF2 method is not the recommended method in ASTM
D4633.

The rated energy (designated as ER) for the hammer is 0.35 kip-ft based on the 2.5 feet (30
inch) drop height and 0.14 kip (140 pound) ram. The actual efficiency or energy transfer ratio
(ETR) for the hammer system can then be determined using EMX and ER as follows:

ETR = (EMX/ER)*100%

For SPT, the typical ETR is taken as 60%, based on history and experience from prior studies. To
adjust the measured SPT N values (Nmeasured) for actual hammer performance, the ETR can be

used to correct the Nmeasured to Ngg by using the correction factor (Cn) determined as:

Cn =ETR/60%

and Ngp = Cn * Nmeasured.

This is a correction for energy only. The application of additional corrections for overburden, non-
conventional samplers, etc., was not considered in this study and should be evaluated for
appropriateness by the geotechnical engineer for this project.

Results

The results of the testing program are summarized in Tables 1 for the automatic hammer.
The tables include EMX, ER, ETR, FMX (maximum measured force in the rod subsection), and
BPM (blows per minute). The blow count, including the SPT N- value, and the soil description were
recorded by others. See Appendix C for the boring log. The data was presented with statistical
information including the average, maximum, minimum and standard deviation for the N-value
associated with group of data sets (sample depths) for the hammer. In addition, the data for all
depths for a particular hammer combined are also presented in the tables. Note that the N-value
may not match the number of blows analyzed due to differences between the inspector’s blow count
observations and the PDA recorded number. In some cases, bad blows or unreliable data from the
PDA may also have been omitted. These results for the blows are presented in Appendix D as plots
with blow number and in tabular form. Additional information is also presented in Appendix D
including maximum velocity, maximum acceleration, maximum displacement and final
displacement.

For the Boart Longyear RC 100 with an Automatic Hammer, the results indicate that the
average ETR varied between 83% and 93% for the five conforming test depths. The average ETR
for all data with N-Values between 10 and 50 (5 locations) was around 87%, resulting in an overall
Cn = 1.45. The typical blow rate was around 57 bpm for the automatic hammer.
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This report has been prepared in accordance with generally accepted geotechnical
engineering principles with specific application to this project. Our conclusions are based on
applicable standards of practice, including any information reported to and/or prepared for us. No
other warranty, expressed or implied, is made.

We have appreciated this opportunity to work with you on this project. If you have any
questions regarding this report, please contact us at (978) 251-9395.

Sincerely,
Geosciences Testing and Research, Inc.

A Lok (e

Domemc Valeri Curtis A.
Geotechmcal Engineer Principal

Attachments: Table, Appendices A - D
20.276 Cascade Drilling SPT Report.docx
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TABLE 1
SPT ROD' CALIBRATION
BOART LONGYEAR RC 100 WITH AN AUTOMATIC HAMMER
SUMMARY OF RESULTS

b g 3 4 5 6
RIG HANMMER Test operatorll oerty SAMPLE BLOW BLOWS EMX ER ETR FMX BPM bl
TYPE TYPE Number DESCRIPTION || COUNT [ ANALYZED (k-ft) (k-ft) (%) (kips) (bpm)
Average 0.307 0.350 87.7 27.2 57.5
) Std.Dev. 0.004 0.000 1.2 0.3 0.2
#1 D.L 30-32 || silt d (SM) | 7,13,15,13 28 - 1.46
ity sand (SM) Maximum 0.318 0.350 90.9 27.6 58.2
Minimum 0.298 0.350 85.1 26.7 57.1
Average 0.303 0.350 86.5 27.1 57.4
) Std.Dev. 0.004 0.000 1.1 0.3 0.2
#2 D.L 32-34 || sanysilt (ML) [10,10,12,14 22 TYP— e 0350 0 TG == 1.44
Minimum || 0.297 0.350 84.8 26.5 57.2
Average 0.296 0.350 84.7 27.1 57.4
#3 D.L 34-36 || Silty sand (SM) || 5,13,16,17 29 ;td"_)e"' g'ggj g'ggg 816.18 207'46 507'39 1.41
Boart Longyear Auto HA20-GP- 10/8/20 i’:»_(lmum . - - . .
RC100 Hammer 103 Minimum || 0.290 0.350 82.8 26.3 57.0
Average 0.305 0.350 87.2 26.9 57.4
#4 DL 37.39 Poorly graded 910,10.18 20 Std.Pev. 0.006 0.000 1.6 0.6 0.2 145
sand (SP) Maximum || 0.318 0.350 90.9 27.5 57.6
Minimum || 0.292 0.350 83.4 25.9 57.0
Average 0.315 0.350 89.9 27.0 57.2
45 DL 39.41 || Poorly graded 1011,11,12 2 Std.pev. 0.007 0.000 1.9 0.4 0.3 150
sand (SP) Maximum || 0.327 0.350 93.3 27.6 57.9
[[Minimum || 0.305 0.350 87.2 26.3 56.4
[[Average 0.305 0.350 87.1 27.1 57.4
Average® - - - 121 [[Maximum || 0.327 0.350 93.3 27.6 58.2 1.45
[[Minimum || 0.290 0.350 82.8 25.9 56.4
Notes:

1. NWJ rods used with NWJ instrumented rod.

2. The soil description and SPT N-value were recorded by others. The SPT N-value is the sum of the middle 2 numbers when the sampler s driven for 4 - six inch intervals
3. Blows analyzed correspond to SPT N-value and may not match up exactly with the N-value due to differences in blow count logging between PDA and inspector or poor data quality.

i

~N o g

. EMXis the integration of F and V obtained from the PDA.
. ER is the rated energy of 0.35 kip-ft based on 140 pound hammer and 2.5 feet drop height.
. ETR is the energy transfer ratio based on (EMX/ER)*100%.
. Cn is the energy correction factor which is equal to ETR/60% and is used to convert the measured SPT N-value to the corrected equivalent value representing 60% energy transfer.
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HIGH STRAIN DYNAMIC PILE TESTING
Introduction

Dynamic pile testing (a.k.a. High Strain Dynamic Pile Testing - HSDPT) is commonly
employed for evaluating the capacity of driven piles. It is also provides information about hammer
performance and pile integrity/stresses. Dynamic testing is carried out in accordance with ASTM
D4945, “Standard Test Method for High Strain Dynamic Testing of Piles”. Dynamic pile testing
involves using strain gages and accelerometers to record an impact wave and its reflections generated
by a piling hammer. Both driven piles and drilled foundations can be tested (provided that an impact
hammer is used to create the high strain wave for the drilled foundations).

Procedure

Dynamic pile testing was performed using a Pile Driving Analyzer (PDA®), such as the PAK®,
PAL®, or PAX® systems, manufactured by Pile Dynamics, Inc. (PDI) of Cleveland, Ohio. These
systems are computers fitted with data acquisition and signal conditioning components. The
instrumentation consists of two strain gages and two accelerometer transducers attached a minimum of
1.5 pile diameters below the pile top. During impact, the strain and acceleration signals are recorded
and processed for each hammer blow. The strain signal is converted to a force record and the
acceleration signal is converted to a velocity record. The PDA® saves selected hammer blows
containing this information to disk and determines the transferred energy, compressive/tensile stresses,
displacement, pile integrity, and the estimated pile bearing capacity using the Case Method. This
information can be viewed on the computer screen during driving. A screen shot of data collection in
the PDA® Windows (PDA-W®) Program is provided in Figure 1. Selected blows can be further
processed to predict the static pile capacity using signal matching programs.

15: 51.2

Figure 1. Data collection during pile driving in the (PDI - PDA®-Win Program).
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Theory

When a ram strikes the pile head, it initiates a large strain wave that propagates down the pile
as illustrated in Figure 2. External soil resistance or changes in the pile’s impedance (due to variations
in the pile’s material or geometry) causes reflection waves that are recorded by the instrumentation.
Knowing the material properties and pile geometry at the point of measurement, the strain can be
converted to force, while the acceleration is integrated with time to produce velocity.

Strain Gage —

Figure 2. Pile instrumentation and hammer impact.

As long as there is no change in the pile impedance and there are no external forces (i.e.
friction), the force and velocity are proportional (equal). Reflections at the tip can be explained by two
classical boundary conditions. Free end conditions (analogous to easy driving through soft clay)
require zero force and no velocity restrictions at the tip, resulting in a compression wave returning as a
tension wave and an increase in velocity (theoretically doubling). Figure 3 graphically presents a
typical reflection from a pipe pile during penetration into soft clay. Fixed end conditions (analogous to
hard driving into bedrock) require zero velocity and no force restrictions at the tip, resulting in a
compression wave being reflected with a greater magnitude than the incident wave (theoretically
doubling) and the tip velocity at theoretically zero. Figure 4 graphically presents a typical reflection
from an H-pile driven to bedrock. The time the wave takes to travel down to the tip and reflect back to
the transducers is twice the pile length divided by the wave speed of the pile material (2L/C).
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Force and Velocity*EA/IC

Force

Velocity

2L/ =

1. X \ _.-" J
\ / ad Time - ms

Figure 3. Typical Force and Velocity traces for a pipe pile driven into soft clay

(high velocity and low force at tip - 2L/C).

Figure 4. Typical Force and Velocity traces for an H-pile driven into bedrock

(high force and low velocity at tip - 2L/C).
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If a pile contains a defect or is damaged (e.g. reduction in impedance) during driving, the wave
reflecting from the zone of decreased impedance will show a reduction in the force and increase in the
velocity (somewhat comparable to “free end conditions”). These reflections would arrive to the
measuring transducers before the expected reflections associated with the pile tip as the damaged zone
is at a point along the pile between the transducer location and pile tip. The detection of damage
during driving is usually easily identifiable and typically associated with cracking of concrete piles or
splice breakage.

Dynamic Testing Summary Output

After data collection, the most pertinent output quantities from the dynamic pile testing can be
summarized in a graphical manner. The data can be also presented in tabular format, averaging the
results based on penetration depth or blow number as specified by the user. Figure 5 shows typical
graphical output. Each of the three plots presents two quantities sharing the vertical (penetration) axis.

Figure 5. Typical Dynamic Testing summary Output (PDI Plot® Program)
Signal Matching Analyses

Signal matching using the dynamic testing data can be performed to predict the static pile
capacity. Programs such as CAPWAP® (developed by Pile Dynamics, Inc.) or TEPWAP/PWAP
(developed by GTR) are numerical analyses used to solve the one dimensional wave equation using the
measured force and velocity. E.A Smith (1960) suggested modeling the hammer-pile-soil system for use
in the wave equation by a series of masses, springs and dashpots as shown in Figure 6. The signal
matching programs determine the best match between measured and calculated pile top forces and
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replace the hammer input with the measured force and velocity. The pile is separated into many small
segments, often 1 meter in length. The velocity record obtained from the dynamic pile testing
transducers is used as input to the top pile segment. The resistance, damping, and quake are the
primary soil parameters assigned by the user to each pile segment below grade. The signal matching
programs will calculate the displacement, velocity, and stresses (forces) for each pile segment based on
the input velocity record and the user assigned soil parameters. These parameters are adjusted and
modified in an iterative fashion until the best match is obtained between the force calculated for the
pile top segment and the force measured at the pile top during testing. The user assigned soil
parameters based on the best match represent the “actual soil conditions”, including the resistance (and
therefore pile capacity). This capacity is based on the resistance at the time of the testing. Static load
tests are typically conducted several days or weeks after driving. Therefore, restrike tests are
recommended to be performed some time after driving to assess time dependent changes in pile
capacity, such as setup or relaxation.

New PDA Appendix.docx

Actual

Model
Fand V
Input
Pile Soil
Model Model

Figure 6. Signal Matching Model (i.e. CAPWAP® or TEPWAP/PWAP).
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BORING NO.

HAtBRicH TEST BORING REPORT HA20-6P-103
Page 1 of 3
PROJECT NMI- Nuclear Metals Inc. H&A FILE NO. 131884-003
LOCATION 2229 Main St. Concord, MA PROJECT MGR. M. Kelley
CLIENT de maximis FIELD REP. D. M. Palleiko
CONTRACTOR Cascade Drilling DATE STARTED 8-Oct-20
DRILLER D. Lee DATE FINISHED 14-Oct-20
Elevation ft. |Datum Boring Location_See Plans |PID Model / eV.: None
Item Casing Sampler | Core Barrel] Rig Make & Model: Boart Longyear €100 1423 Hammer Type Drilling Mud Casing Advance
Type 6" S PQ O Truck m] Tripod m} Cat-Head m] Safety O Bentonite | Type Method Depth
Inside Diameter (in.) 5.2 1375 35 o [aTv o|  [Geoprobe o |winch 0 [Doughnut | o [Polymer |o00cox4 - 920
Hammer Weight (Ib.) Spun 140 Track O Air Track O Roller Bit Automatic None 4” sample barrel to 142.0°
Hammer Fall (in.) - 30" TXic Skid = Sonic o |Cutting Head Drilling Notes:
Gravel Eiald T
Depth (ft) | Sampler Sample Stratum Visual-Manual Identification & Description Sand Field Test
P ' P No. & Sample Well USCS | (density/consistency, color, GROUP NAME & SYMBOL, maximum | o o|E @
Below |Blows per 6 . Change . . R . e 2] » |3 o |T|l2|2]s
. R Recovery | Depth (ft.)| Diagram Symbol particle size*, structure, odor, moisture, optional descriptions, csle|ls|T|e|le|cs|E|T|D
Mudline in. R (ft.) L ; Qs |&|s|s|E|lo|l5 ]S
(in.) geologic interpretation) ol fofs| L Is(3(8]8
S S S S S S = = ol )
- 0 7 Note: this boring is a located 11’ east of location 102A and 22’ East of
HA20-GP-101. Part of a seismic shear wave triplet
Samples collected during auto hammer calibration check
- E g
- E g
N E g
- 30 — . . :
7 S1 SM  |S1: Medium dense, tan silty SAND (SM) mps= 0.05”, no structure, no
13 odor, moist
15 R=22"
13
Water Level Data Sample ID Well Diagram Summary
Depth in feet to: I Riser Pipe
. Elapsed (o] Open End Rod [E] Screen Overburden (Linear ft.) 92
Date Time Time (hr.) Bgtat:i’:;f B°It_:g:2 f | Water T Thin Wall Tube [ Filter Sand Rock Cored (Linear ft.) 50
U Undisturbed Sample Cuttings Number of Samples S5
10/7/20 0700 10.0 55.0 56.0 46.15 S Split Spoon Sample B Grout
G  Geoprobe Concrete
BORING NO. - -
N\N  Bentonite Seal HAZO GP 1 03
Field Tests Dilatancy: R -Rapid S-Slow N -None Plasticity: N - Nonplastic L-Low M - Medium H - High
Toughness: L -Low M -Medium H - High Dry Strength: N-None L-Low M-Meduim H -High V-VeryHigh

*NOTE: Maximum Particle Size is determined by direct observation within the limitations of sampler size.

NOTE: Soil identifications based on visual-manual methods of the USCS system as practiced by Haley & Aldrich, Inc.

Form #3000




BORING NO.
HAtBFRicH TEST BORING REPORT HA20-6P-103
Page 2 of 3
Gravel [ sand Field Test
Sampler Sample Stratum
. Visual-Manual Identification & Description ]
Depth (ft.)| Blows per 6 No. & Sample _WeII Change uscs (density/consistency, color, GROUP NAME & SYMBOL, ma')?imum particle size*, | & 3 § wlzlel2]e
in Recovery | Depth (ft.)| Diagram (t) Symbol structure, odor, moisture, optional descriptions, geologic interpretation) sle(s|8lelels|Els 5
) (in.) ) ol |o|=z || |z|2|8|¢e
I R N S R S T
— 30 —
7 S1 30.0
13 SM
15 R= 22"
13 32.0
10 S2 32.0
10 ML  [S2: Medium dense, light brown sandy SILT (ML) mps=0.01", vaguely 3565|R [L [N
12 R=16" foliated with reduction spots, no odor, wet
14 34.0
5 S3 34.0 S3: Medium dense, light brown, sikty SAND (SM) mps=0.05", no 55 |45
13 SM |structure, no odor, moist
— 35 — -
16 R=20
17 36,0
9 S4 37.0 SP  |S4: Medium dense, brown, poorly graded SAND (SP) mps= 0.05", no 5 |95
10 structure, no odor, wet
10 R= 14"
18 39.0
10 S5 39.0 SP  |S5: Medoum dense, light brown poorly graded SAND (SP) mps= 0.05”, 5 |95
40 — 11 no structure, no odor, moist
11 R=17"
12 41.0°
No additional samples collected
B E g
T E g
: E g
- E :
- 70 — -
NOTES: FILE NO. 131884-003 BORINGNO.  HA20-6P-103

*NOTE: Maximum Particle Size is determined by direct observation within the limitations of sampler size.

NOTE: Soil identifications based on visual-manual methods of the USCS system as practiced by Haley & Aldrich, Inc.

Form #3000




"AtBkicH

BORING NO.

TEST BORING REPORT HAZ0-6P-103
Page 3 of 3
Samol Gravel | Sand Field Test
Sampler ;omp&e Sample Well Stratum uscs Visual-Manual Identification & Description @
Depth (ft.)| Blows per 6 ' . Change (density/consistency, color, GROUP NAME & SYMBOL, maximum particle size*, | $ ? E wlzlel2]e
in Recovery | Depth (ft.)| Diagram (t) Symbol structure, odor, moisture, optional descriptions, geologic interpretation) s|le|s|B|e|e|s|E]|a |
' (in.) : Sl |S|S|E|E|2|2|2 e
R[] 5 |- lalh
-0 W
H B
L. 90 —
. . 92.0° Drill action indicates top of Bedrock at 92.0°
. . Advance 50’ into bedrock to set 3” ID PVC seismic casing. Lithologic
| | samples collected
.
.
.
B
|
— 110 — B
- . Bedrock collected is Assabet Quartz Diorite. No iron stained or
. . weathered zones observed
.
.
|
_
B
|
.
- .
.
|
_
142.00 BOE at 142.0°
= 150 =
NOTES: FILE NO. 131884-003 BORINGNO.  HA20-6P-103

*NOTE: Maximum Particle Size is determined by direct observation within the limitations of sampler size.

NOTE: Soil identifications based on visual-manual methods of the USCS system as practiced by Haley & Aldrich, Inc.

Form #3000
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Geosciences Testing & Research Inc - PDIPLOT2 Ver 2017.2.58.3 - Case Method & iCAP® Results
Printed: 15-October-2020 Test started: 08-October-2020

20.276 SPT - 30-32 RIG 2

EMX (k-ft) FMX (kips) BPM (bpm)
Maximum Energy Maximum Force Blows/Minute
0.0 1.0 2.0 3.0 40 0 10 20 30 40 0.0 20.0 40.0 60.0 80.0
0
474
>
10 i
g <
5 20
ak]
4 <
=
=
=
e
5 é
i
50
0.0 30.0 60.0 90.0 120.0 0.0 10.0 20.0 30.0 40.0 0.00 1.00 2.00 3.00 4.00
ETR (%) VMX (f/s) DMX (in)

Energy Transfer Ratio - Rated Maximum Velocity Maximum Displacement



Geosciences Testing & Research Inc
Case Method & iCAP® Results

20.276 SPT - 30-32 RIG 2

Page 1

PDIPLOT2 2017.2.58.3 - Printed 15-October-2020

SPT-RIG 2

OP: DEV Date: 08-October-2020
AR: 1.19 in? SP: 0.492 k/ft
LE: 35.80 ft EM: 30,000 ksi
WS: 16,807.9 fi/s JC: 0.70

EMX: Maximum Energy

ETR: Energy Transfer Ratio - Rated
FMX: Maximum Force

VMX: Maximum Velocity

BPM: Blows/Minute

DMX: Maximum Displacement
DFN: Final Displacement

EF2: Energy of F2 (ASTM D4633)
AMX: Maximum Acceleration

BL# Depth BLC EMX
ft bl/ft k-ft

1 36.00 0 0.299

2 36.00 0 0.311

3 36.00 0 0.302

4 36.00 0 0.308

5 36.00 0 0.302

6 36.00 0 0.301

7 36.00 0 0.306

8 36.00 0 0.305

9 36.00 0 0.304
10 36.00 0 0.298
11 36.00 0 0.304
12 36.00 0 0.308
13  36.00 0 0.305
14 36.00 0 0.305
15  36.00 0 0.305
16 36.00 0 0.306
17 36.00 0 0314
18  36.00 0 0.307
19  36.00 0 0.302
20 36.00 0 0.318
21 36.00 0 0.305
22  36.00 0 0.315
23 36.00 0 0.312
24  36.00 0 0.305
25 36.00 0 0.308
26 36.00 0 0.307
27  36.00 0 0.303
28 36.00 0 0.305
29 36.00 0 0.312
30 36.00 0 0.304
31 36.00 0 0.312
32 36.00 0 0.308
33 36.00 0 0.304
34 36.00 0 0.305
35 36.00 0 0.310
36 36.00 0 0.303
37 36.00 0 0.298
38 36.00 0 0.315
39 36.00 0 0.305
40 36.00 0 0.303
41  36.00 0 0.303
42  36.00 0 0.308
43  36.00 0 0.303
44  36.00 0 0314
45 36.00 0 0.299

ETR

(%)
85.5
88.9
86.4
88.0
86.4
86.0
87.4
87.1
86.8
85.1
87.0
88.0
87.1
87.2
87.2
87.4
89.8
87.6
86.3
90.9
87.2
90.1
89.1
87.1
88.1
87.8
86.5
87.1
89.0
87.0
89.2
88.0
86.9
87.3
88.4
86.6
85.2
90.1
87.3
86.7
86.6
88.0
86.5
89.7
85.5

FMX

kips
26.4
27.3
27.2
273
27.6
271
27.4
27.2
26.9
273
26.9
273
27.4
27.3
27.0
271
275
27.6
26.8
27.4
275
27.4
26.7
26.9
275
26.9
26.8
27.2
27.3
26.9
27.2
275
271
27.4
26.9
271
27.4
26.7
27.4
26.7
26.9
27.6
27.7
273
275

VMX
fls
14.9
141
14.2
13.6
13.3
13.4
13.4
13.3
13.9
13.3
13.7
13.7
13.7
13.6
13.7
13.4
13.5
13.4
13.4
13.5
13.2
13.5
13.7
13.8
13.7
13.6
13.5
13.6
13.7
13.6
13.1
13.2
13.6
13.4
13.7
13.3
13.4
13.5
13.1
13.4
13.4
13.4
13.2
13.3
13.2

BPM
bpm

1.9
57.2
55.6
57.3
57.4
58.1
57.7
58.2
57.4
57.6
57.3
57.2
57.1
57.5
57.2
57.8
57.4
57.6
57.9
57.6
57.6
57.7
57.7
57.7
57.6
57.7
57.8
57.6
57.7
57.4
57.4
57.4
57.6
57.3
57.5
57.5
57.6
57.4
57.4
57.5
57.7
57.5
57.4
57.3
57.4

DMX DFN EF2 AMX

in in k-ft g's
2.13 213 0301 2,022
1.49 149 0.304 2,093
0.96 0.95 0.302 2,285
1.24 1.24 0.305 2,150
0.77 0.77 0306 2,356
0.82 0.81 0305 2,365
0.82 0.82 0305 2,327
0.91 0.89 0.303 2,269
0.88 0.87 0.304 2,343
0.68 0.64 0.303 2,106
0.70 0.63 0.305 2,392
0.81 0.80 0.303 2,161
0.80 0.79 0.304 2,056
1.00 0.98 0.300 2,263
0.93 0.93 0.304 2,355
0.71 0.70 0.304 2,516
1.12 112 0.306 2,424
0.94 0.94 0307 2,290
0.73 0.73 0.300 2,494
1.24 1.24 0.303 2478
0.84 0.84 0.305 2,463
1.00 1.00 0.307 2,383
0.97 0.97 0.305 2,401
0.86 0.86 0.302 2,363
0.88 0.88 0.305 2,329
0.80 0.80 0.305 2,485
0.71 0.71 0303 2,371
0.72 0.70 0.304 2,192
0.99 0.99 0.303 2,089
0.67 0.67 0.301 2,309
0.93 0.93 0.303 2,495
0.80 0.80 0.304 2,522
0.79 0.79 0303 2,313
0.79 0.79 0303 2,204
0.76 0.76 0.302 2,392
0.66 0.65 0.301 2,459
0.55 0.55 0.298 2,097
1.00 1.00 0.301 2,437
0.86 0.86 0.303 2,480
0.69 0.69 0.306 2,465
0.69 0.69 0.304 2,497
0.84 0.84 0.301 2,356
0.64 0.64 0.304 2,445
0.86 0.86 0.303 2,513
0.59 0.59 0.301 2,293



Geosciences Testing & Research Inc
Case Method & iCAP® Results

20.276 SPT - 30-32 RIG 2

Page 2
PDIPLOT2 2017.2.58.3 - Printed 15-October-2020

SPT-RIG 2

OP: DEV Date: 08-October-2020
BL# Depth BLC EMX ETR FMX VMX BPM DMX DFN EF2 AMX
ft bl/ft k-ft (%) kips fls bpm in in k-ft g's
46  36.00 0 0.299 85.5 271 13.2 57.4 0.55 0.52 0.303 2,457
47  36.00 0 0.310 88.6 275 13.7 57.3 0.87 0.87 0.304 2,121
48  36.00 0 0.306 87.5 26.9 13.5 57.5 0.73 0.72 0.304 2,414
Average  0.306 87.5 27.2 13.5 56.3 0.87 0.86 0.303 2,335
Std. Dev.  0.005 1.3 0.3 0.3 7.9 0.26 0.26  0.002 139
Maximum  0.318 90.9 27.7 14.9 58.2 213 213 0307 2,522
Minimum  0.298 85.1 26.4 13.1 1.9 0.55 0.52 0.298 2,022

Total number of blows analyzed: 48

BL# Sensors

1-48 F1: [SPT2] 211.2 (1.00); F2: [SPT1] 211.2 (1.00); A3: [K4807] 348.0 (1.00);
A4: [K10400] 342.0 (1.00)

Time Summary
Drive 49 seconds 9:57 AM - 9:58 AM BN 1 - 48



Geosciences Testing & Research Inc

Case Method & iCAP® Results

20.276 SPT - 30-32 RIG 2

Page 1

PDIPLOT2 2017.2.58.3 - Printed 21-October-2020

SPT-RIG 2
Date: 08-October-2020

OP: DEV
AR: 1.19 in?
LE: 35.80 ft

WS: 16,807.9 fis

SP: 0.492 k/ft®
EM: 30,000 ksi

JC:

0.70

EMX: Maximum Energy
ETR: Energy Transfer Ratio - Rated
FMX: Maximum Force
VMX: Maximum Velocity
BPM: Blows/Minute

DMX: Maximum Displacement

DFN: Final Displacement

EF2: Energy of F?2 (ASTM D4633)
AMX: Maximum Acceleration

BL# Depth EMX ETR FMX VMX BPM DMX DFN EF2 AMX
ft k-ft (%) kips fls bpm in in k-ft g's
8 36.00 0.305 87.1 27.2 13.3 58.2 0.91 0.89 0.303 2,269
9 36.00 0.304 86.8 26.9 13.9 57.4 0.88 0.87 0.304 2,343
10 36.00 0.298 85.1 27.3 13.3 57.6 0.68 0.64 0.303 2,106
11 36.00 0.304 87.0 26.9 13.7 57.3 0.70 0.63 0.305 2,392
12 36.00 0.308 88.0 273 13.7 57.2 0.81 0.80 0.303 2,161
13 36.00 0.305 87.1 27.4 13.7 57.1 0.80 0.79 0.304 2,056
14 36.00 0.305 87.2 273 13.6 57.5 1.00 0.98 0.300 2,263
15 36.00 0.305 87.2 27.0 13.7 57.2 0.93 0.93 0.304 2,355
16 36.00 0.306 87.4 271 13.4 57.8 0.71 0.70 0.304 2,516
17 36.00 0.314 89.8 275 13.5 57.4 1.12 1.12 0.306 2,424
18 36.00 0.307 87.6 27.6 13.4 57.6 0.94 0.94 0.307 2,290
19 36.00 0.302 86.3 26.8 13.4 57.9 0.73 0.73 0.300 2,494
20 36.00 0.318 90.9 27.4 13.5 57.6 1.24 1.24 0.303 2,478
21 36.00 0.305 87.2 275 13.2 57.6 0.84 0.84 0.305 2,463
22 36.00 0.315 90.1 27.4 13.5 57.7 1.00 1.00 0.307 2,383
23 36.00 0.312 89.1 26.7 13.7 57.7 0.97 0.97 0.305 2,401
24 36.00 0.305 87.1 26.9 13.8 57.7 0.86 0.86 0.302 2,363
25 36.00 0.308 88.1 275 13.7 57.6 0.88 0.88 0.305 2,329
26 36.00 0.307 87.8 26.9 13.6 57.7 0.80 0.80 0.305 2,485
27 36.00 0.303 86.5 26.8 13.5 57.8 0.71 0.71 0.303 2,371
28 36.00 0.305 87.1 27.2 13.6 57.6 0.72 0.70 0.304 2,192
29 36.00 0.312 89.0 273 13.7 57.7 0.99 0.99 0.303 2,089
30 36.00 0.304 87.0 26.9 13.6 57.4 0.67 0.67 0.301 2,309
31 36.00 0.312 89.2 27.2 13.1 57.4 0.93 0.93 0.303 2,495
32 36.00 0.308 88.0 275 13.2 57.4 0.80 0.80 0.304 2,522
33 36.00 0.304 86.9 271 13.6 57.6 0.79 0.79 0.303 2,313
34 36.00 0.305 87.3 27.4 13.4 57.3 0.79 0.79 0.303 2,204
35 36.00 0.310 88.4 26.9 13.7 57.5 0.76 0.76 0.302 2,392
Average 0.307 87.7 27.2 13.5 57.5 0.86 0.85 0.304 2,338
Std. Dev. 0.004 1.2 0.3 0.2 0.2 0.13 0.14 0.002 130
Maximum 0.318 90.9 27.6 13.9 58.2 1.24 1.24 0.307 2,522
Minimum 0.298 85.1 26.7 13.1 57.1 0.67 0.63 0.300 2,056

Total number of blows analyzed: 28

BL# Sensors

1-48 F1:[SPT2] 211.2 (1.00); F2: [SPT1] 211.2 (1.00); A3: [K4807] 348.0 (1.00);

Time Summary
Drive 49 seconds 9:57 AM - 9:58 AM BN 1 - 48

A4: [K10400] 342.0 (1.00)



Geosciences Testing & Research Inc - PDIPLOT2 Ver 2017.2.58.3 - Case Method & iCAP® Results
Printed: 15-October-2020 Test started: 08-October-2020

20.276 SPT - 32-34 RIG 2

EMX (k-ft) FMX (kips) BPM (bpm)
Maximum Energy Maximum Force Blows/Minute
0.0 1.0 2.0 3.0 40 0 10 20 30 40 0.0 20.0 40.0 60.0 80.0
0
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E 20
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0.0 30.0 60.0 90.0 120.0 0.0 10.0 20.0 30.0 40.0 0.00 1.00 2.00 3.00 4.00
ETR (%) VMX (f/s) DMX (in)

Energy Transfer Ratio - Rated Maximum Velocity Maximum Displacement



Geosciences Testing & Research Inc
Case Method & iCAP® Results

20.276 SPT - 32-34 RIG 2

Page 1

PDIPLOT2 2017.2.58.3 - Printed 15-October-2020

SPT-RIG 2

OP: DEV Date: 08-October-2020
AR: 1.19 in? SP: 0.492 k/ft
LE: 37.80 ft EM: 30,000 ksi
WS: 16,807.9 fi/s JC: 0.70

EMX: Maximum Energy

ETR: Energy Transfer Ratio - Rated
FMX: Maximum Force

VMX: Maximum Velocity

BPM: Blows/Minute

DMX: Maximum Displacement
DFN: Final Displacement

EF2: Energy of F2 (ASTM D4633)
AMX: Maximum Acceleration

BL# Depth BLC EMX
ft bl/ft k-ft

1 36.00 0 0.309

2 36.00 0 0.304

3 36.00 0 0.306

4 36.00 0 0.301

5 36.00 0 0.307

6 36.00 0 0.294

7 36.00 0 0.302

8 36.00 0 0.303

9 36.00 0 0.305
10 36.00 0 0.300
11 36.00 0 0.306
12 36.00 0 0.304
13 36.00 0 0.306
14 36.00 0 0.303
15  36.00 0 0.304
16 36.00 0 0.299
17 36.00 0 0.298
18  36.00 0 0.301
19  36.00 0 0.301
20 36.00 0 0.308
21 36.00 0 0.299
22  36.00 0 0.303
23 36.00 0 0.306
24  36.00 0 0.299
25 36.00 0 0.303
26 36.00 0 0.309
27  36.00 0 0.303
28 36.00 0 0.298
29 36.00 0 0.300
30 36.00 0 0.305
31 36.00 0 0.297
32 36.00 0 0.311
33 36.00 0 0.295
34 36.00 0 0.298
35 36.00 0 0.298
36 36.00 0 0.306
37 36.00 0 0.294
38 36.00 0 0.303
39 36.00 0 0.306
40 36.00 0 0.295
41  36.00 0 0.302
42  36.00 0 0.298
43  36.00 0 0.297
44  36.00 0 0.295
45 36.00 0 0.307

ETR

(%)
88.2
86.9
87.5
86.1
87.7
84.1
86.3
86.5
87.2
85.8
87.3
86.9
87.3
86.5
86.8
85.5
85.2
86.0
86.0
87.9
85.5
86.4
87.5
85.3
86.6
88.2
86.6
85.2
85.7
87.3
84.8
89.0
84.3
85.1
85.1
87.3
84.1
86.6
87.4
84.2
86.3
85.1
84.8
84.2
87.8

FMX

kips
27.0
26.4
271
27.0
26.8
26.7
271
26.5
273
26.8
26.9
271
271
271
27.2
26.7
271
27.2
271
27.2
26.8
27.4
27.2
26.5
27.2
27.6
26.9
27.6
27.0
27.2
26.7
26.7
26.9
27.2
275
26.7
27.6
275
26.8
27.2
27.4
271
275
27.4
27.0

VMX
fls
15.6
13.8
13.8
13.3
13.9
13.5
13.5
13.8
13.5
13.5
13.8
13.5
13.5
13.5
13.2
13.5
13.1
13.5
13.3
13.2
13.3
13.5
13.1
13.2
13.4
13.2
13.1
12.9
13.2
13.4
13.1
13.2
12.9
13.1
12.7
13.4
12.6
12.7
13.2
12.9
12.4
12.9
12.5
12.8
13.2

BPM
bpm

1.9
58.4
56.8
57.7
57.5
57.6
57.7
57.7
57.6
57.4
57.6
57.4
57.6
57.6
57.7
57.3
57.4
57.5
57.2
57.6
57.3
57.5
57.3
57.3
57.2
57.4
57.6
57.2
57.5
57.3
57.3
57.3
57.3
57.1
57.4
57.2
57.0
57.2
57.3
57.1
57.3
57.0
57.1
57.2
56.9

DMX DFN EF2 AMX

in in k-ft g's
1.64 1.64 0.307 1,990
1.14 114 0297 2512
0.99 0.99 0.298 2,371
0.96 096 029 2,410
1.07 1.07 029 2,173
0.67 0.66 0.294 2,309
0.71 0.69 0.296 2,481
0.96 0.96 0.292 2,232
0.96 0.96 0.297 2414
0.87 0.87 0.294 2,331
0.71 0.68 0.298 2,155
0.72 0.66 0.293 2,242
1.12 111 0296 2,194
1.04 1.03 0297 2,107
1.01 1.01 0296 2,425
0.91 0.90 0.294 2,207
0.77 0.76 0.294 2,370
0.83 0.82 0299 2,186
0.93 0.89 0.297 2,217
1.33 1.33 0297 2474
0.99 0.99 0.301 2,423
1.01 1.01 0.297 1,988
1.13 113 0.296 2,073
0.91 091 0295 2,190
0.80 0.80 0.303 2,271
0.93 0.93 0299 2,106
0.93 0.93 0.298 2,376
0.60 0.60 0.301 2,247
0.68 0.68 0.299 2,102
0.71 0.71 0.298 2,087
0.55 0.51 0299 2,323
0.98 0.98 0.299 2,285
0.60 0.57 0.294 1,963
0.54 0.51 0.298 2,014
0.49 042 0300 2,330
0.69 0.66 0.298 2,312
0.48 041 0299 2,388
0.72 0.71 0299 2,323
0.72 0.70 0.297 2,284
0.61 0.60 0.296 2,020
0.75 0.71 0296 2,149
0.52 046 0.298 2,043
0.53 043 0.297 2,328
0.54 049 0294 2,253
0.83 0.83 0.300 2,334



Geosciences Testing & Research Inc Page 2

Case Method & iCAP® Results PDIPLOT2 2017.2.58.3 - Printed 15-October-2020
20.276 SPT - 32-34 RIG 2 SPT-RIG 2
OP: DEV Date: 08-October-2020
BL# Depth BLC EMX ETR FMX VMX BPM DMX DFN EF2 AMX
ft bl/ft k-ft (%) kips fls bpm in in k-ft g's
46  36.00 0 0.304 86.8 27.3 13.0 57.4 0.80 0.79 0.296 2,028
Average  0.302 86.3 271 13.3 56.2 0.83 0.82 0.297 2,240
Std. Dev. 0.004 1.2 0.3 0.5 8.1 0.23 0.25 0.003 145
Maximum  0.311 89.0 27.6 15.6 58.4 1.64 1.64 0307 2,512
Minimum  0.294 84.1 26.4 12.4 1.9 0.48 0.41 0.292 1,963

Total number of blows analyzed: 46

BL# Sensors

1-46 F1: [SPT2] 211.2 (1.00); F2: [SPT1] 211.2 (1.00); A3: [K4807] 348.0 (1.00);
A4: [K10400] 342.0 (1.00)

Time Summary
Drive 47 seconds 10:19 AM - 10:20 AM BN 1 - 46



Geosciences Testing & Research Inc Page 1
Case Method & iCAP® Results PDIPLOT2 2017.2.58.3 - Printed 21-October-2020
20.276 SPT - 32-34 RIG 2 SPT-RIG 2
OP: DEV Date: 08-October-2020
AR: 1.19 in? SP:  0.492 k/ft®
LE: 37.80 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.70

EMX: Maximum Energy
ETR: Energy Transfer Ratio - Rated
FMX: Maximum Force
VMX: Maximum Velocity
BPM: Blows/Minute

DMX: Maximum Displacement
DFN: Final Displacement

EF2: Energy of F2 (ASTM D4633)
AMX: Maximum Acceleration

BL# Depth EMX ETR FMX VMX BPM DMX DFN EF2 AMX
ft k-ft (%) kips fls bpm in in k-ft g's
11 36.00 0.306 87.3 26.9 13.8 57.6 0.71 0.68 0.298 2,155
12 36.00 0.304 86.9 271 13.5 57.4 0.72 0.66 0.293 2,242
13 36.00 0.306 87.3 271 13.5 57.6 1.12 1.1 0.296 2,194
14 36.00 0.303 86.5 271 13.5 57.6 1.04 1.03 0.297 2,107
15 36.00 0.304 86.8 27.2 13.2 57.7 1.01 1.01 0.296 2,425
16 36.00 0.299 85.5 26.7 13.5 57.3 0.91 0.90 0.294 2,207
17 36.00 0.298 85.2 271 13.1 57.4 0.77 0.76 0.294 2,370
18 36.00 0.301 86.0 27.2 13.5 57.5 0.83 0.82 0.299 2,186
19 36.00 0.301 86.0 271 13.3 57.2 0.93 0.89 0.297 2,217
20 36.00 0.308 87.9 27.2 13.2 57.6 1.33 1.33 0.297 2,474
21 36.00 0.299 85.5 26.8 13.3 57.3 0.99 0.99 0.301 2,423
22 36.00 0.303 86.4 27.4 13.5 57.5 1.01 1.01 0.297 1,988
23 36.00 0.306 87.5 27.2 13.1 57.3 1.13 1.13 0.296 2,073
24 36.00 0.299 85.3 26.5 13.2 57.3 0.91 0.91 0.295 2,190
25 36.00 0.303 86.6 27.2 13.4 57.2 0.80 0.80 0.303 2,271
26 36.00 0.309 88.2 27.6 13.2 57.4 0.93 0.93 0.299 2,106
27 36.00 0.303 86.6 26.9 13.1 57.6 0.93 0.93 0.298 2,376
28 36.00 0.298 85.2 27.6 12.9 57.2 0.60 0.60 0.301 2,247
29 36.00 0.300 85.7 27.0 13.2 57.5 0.68 0.68 0.299 2,102
30 36.00 0.305 87.3 27.2 13.4 57.3 0.71 0.71 0.298 2,087
31 36.00 0.297 84.8 26.7 13.1 57.3 0.55 0.51 0.299 2,323
32 36.00 0.311 89.0 26.7 13.2 57.3 0.98 0.98 0.299 2,285
Average 0.303 86.5 271 13.3 57.4 0.89 0.88 0.298 2,229
Std. Dev. 0.004 1.1 0.3 0.2 0.2 0.18 0.19 0.002 126
Maximum 0.311 89.0 27.6 13.8 57.7 1.33 1.33 0.303 2,474
Minimum 0.297 84.8 26.5 12.9 57.2 0.55 0.51 0.293 1,988

Total number of blows analyzed: 22

BL# Sensors

1-46 F1:[SPT2] 211.2 (1.00); F2: [SPT1] 211.2 (1.00); A3: [K4807] 348.0 (1.00);

Time Summary
Drive 47 seconds 10:19 AM - 10:20 AM BN 1 - 46

A4: [K10400] 342.0 (1.00)
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PDIPLOT2 2017.2.58.3 - Printed 15-October-2020

SPT-RIG 2

OP: DEV Date: 08-October-2020
AR: 1.19 in? SP: 0.492 k/ft
LE: 38.80 ft EM: 30,000 ksi
WS: 16,807.9 fi/s JC: 0.70

EMX: Maximum Energy

ETR: Energy Transfer Ratio - Rated
FMX: Maximum Force

VMX: Maximum Velocity

BPM: Blows/Minute

DMX: Maximum Displacement
DFN: Final Displacement

EF2: Energy of F2 (ASTM D4633)
AMX: Maximum Acceleration

BL# Depth BLC EMX
ft bl/ft k-ft

1 36.00 0 0.318

2 36.00 0 0.310

3 36.00 0 0.302

4 36.00 0 0.309

5 36.00 0 0.296

6 36.00 0 0.297

7 36.00 0 0.297

8 36.00 0 0.296

9 36.00 0 0.299
10 36.00 0 0.299
11 36.00 0 0.298
12 36.00 0 0.292
13 36.00 0 0.300
14 36.00 0 0.296
15  36.00 0 0.293
16 36.00 0 0.294
17 36.00 0 0.296
18  36.00 0 0.290
19  36.00 0 0.293
20 36.00 0 0.294
21 36.00 0 0.292
22  36.00 0 0.293
23 36.00 0 0.290
24  36.00 0 0.293
25 36.00 0 0.294
26 36.00 0 0.297
27  36.00 0 0.294
28 36.00 0 0.303
29 36.00 0 0.300
30 36.00 0 0.299
31 36.00 0 0.297
32 36.00 0 0.303
33 36.00 0 0.301
34 36.00 0 0.304
35 36.00 0 0.298
36 36.00 0 0.296
37 36.00 0 0.306
38 36.00 0 0.308
39 36.00 0 0.295
40 36.00 0 0.296
41  36.00 0 0.299
42  36.00 0 0.291
43  36.00 0 0.294
44  36.00 0 0.304
45 36.00 0 0.308

ETR

(%)
90.8
88.6
86.2
88.2
84.5
84.8
84.9
84.6
85.5
85.3
85.1
83.4
85.8
84.6
83.8
84.1
84.4
82.8
83.7
84.0
83.3
83.8
83.0
83.7
84.0
84.8
84.0
86.5
85.6
85.3
84.8
86.6
85.9
86.8
85.1
84.5
87.5
88.1
84.3
84.5
85.5
83.1
84.1
86.7
87.9

FMX

kips
26.2
26.1
26.6
26.4
26.9
26.4
27.0
26.9
26.9
27.4
273
275
27.4
27.3
275
26.9
274
275
26.3
27.2
26.3
271
27.0
26.9
26.9
27.2
275
27.6
26.9
26.8
27.3
27.3
27.2
26.9
275
275
27.2
26.8
27.6
27.2
273
26.6
26.7
27.2
27.6

VMX
fls
15.9
15.2
14.6
13.5
13.0
13.2
13.1
13.1
13.0
12.6
12.5
12.3
12.8
12.3
12.2
12.7
12.5
12.1
12.6
12.9
12.6
12.4
12.2
12.4
12.5
12.4
12.3
12.9
12.8
12.9
12.7
13.0
13.1
13.1
12.4
12.3
12.8
12.7
12.4
12.5
12.4
12.3
12.4
12.4
12.9

BPM
bpm

1.9
58.2
57.6
57.0
57.9
57.7
57.8
57.4
57.8
57.9
57.5
57.9
57.4
57.8
57.7
57.3
57.4
57.3
57.5
57.2
57.2
57.4
57.1
57.6
57.1
57.3
57.0
57.3
57.0
57.3
57.3
57.1
57.5
57.0
57.2
57.5
57.0
57.3
57.0
57.4
57.0
57.1
57.0
57.1
57.1

DMX DFN EF2 AMX

in in k-ft g's
2.36 236 0.298 2,254
1.54 1.54 0.301 2,492
1.04 1.04 0.302 2,183
1.04 1.04 0.302 2,397
0.50 049 0300 2,229
0.47 0.27 0301 2,385
0.47 0.22 0302 1,950
0.47 0.23 0.300 2,102
0.52 0.51 0304 2,173
0.47 0.37 0297 2,379
0.49 049 0.299 2,342
0.45 0.25 0.297 2422
0.47 0.34 0300 2,170
0.46 0.19 0299 2,255
0.46 0.30 0.301 2,441
0.46 0.16 0.296 2,145
0.47 0.32 0.298 2,217
0.45 0.25 0.300 2,369
0.46 042 029 2,180
0.45 0.28 0299 2,194
0.46 044 0297 2,186
0.47 046 0301 1,934
0.46 046 0295 2,123
0.50 0.50 0.296 2,053
0.52 0.52 0.297 2,056
0.50 042 0.298 1,986
0.47 0.31 0299 2,243
0.66 0.65 0.302 2,330
0.49 0.38 0.301 2,145
0.50 042 0.300 2,302
0.49 0.37 0302 2,281
0.62 0.55 0.303 1,922
0.58 0.55 0.301 1,986
0.64 0.57 0.304 2,154
0.61 0.55 0.300 2,033
0.69 0.65 0.302 2,125
0.87 0.85 0.302 2,295
0.81 0.77 0.302 2,102
0.51 0.47 0.303 1,860
0.68 0.66 0.300 2,237
0.50 045 0.301 1,787
0.45 0.36 0.301 2,081
0.55 0.55 0.300 2,218
0.62 0.60 0.304 2,089
0.48 043 0.303 2,396
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20.276 SPT - 34-36 RIG 2

Page 2
PDIPLOT2 2017.2.58.3 - Printed 15-October-2020

SPT-RIG 2

OP: DEV Date: 08-October-2020
BL# Depth BLC EMX ETR FMX VMX BPM DMX DFN EF2 AMX
ft bl/ft k-ft (%) kips fls bpm in in k-ft g's

46  36.00 0 0.297 84.8 27.4 12.3 56.8 0.47 0.41  0.301 1,998
47  36.00 0 0.303 86.5 27.3 12.6 57.1 0.59 0.54 0.303 1,963
48 36.00 0 0.304 86.8 27.8 12.5 57.2 0.59 0.59 0305 2,234
49  36.00 0 0.290 82.9 27.2 11.7 56.9 0.44 0.24 0302 1,858
50 36.00 0 0.306 87.4 275 12.2 57.1 0.77 0.77 0.303 2,060
51 36.00 0 0.316 90.4 27.4 12.7 57.0 0.92 0.92 0.302 2,305
52  36.00 0 0.292 83.5 26.7 12.1 57.0 0.45 045 0.303 2,101
53  36.00 0 0.316 90.4 26.8 13.2 56.8 0.78 0.76 0.306 2,088
54  36.00 0 0.294 84.0 26.4 12.0 57.2 0.56 0.56 0.302 2,179
55  36.00 0 0.304 87.0 27.3 12.2 56.6 0.85 0.85 0.301 2,283
56 36.00 0 0.293 83.7 27.3 11.9 57.1 0.50 047 0.302 1,935
Average  0.299 85.4 271 12.7 56.3 0.62 0.55 0.301 2,164

Std. Dev.  0.007 1.9 0.4 0.7 7.3 0.31 0.34 0.002 160

Maximum  0.318 90.8 27.8 15.9 58.2 2.36 236 0.306 2,492

Minimum  0.290 82.8 26.1 11.7 1.9 0.44 0.16 0.295 1,787

Total number of blows analyzed: 56

BL# Sensors

1-56 F1: [SPT2] 211.2 (1.00); F2: [SPT1] 211.2 (1.00); A3: [K4807] 348.0 (1.00);
A4: [K10400] 342.0 (1.00)

Time Summary
Drive 57 seconds 10:39 AM - 10:40 AM BN 1 - 56



Geosciences Testing & Research Inc Page 1
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20.276 SPT - 34-36 RIG 2 SPT-RIG 2
OP: DEV Date: 08-October-2020
AR: 1.19 in? SP:  0.492 k/ft®
LE: 38.80 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.70

EMX: Maximum Energy
ETR: Energy Transfer Ratio - Rated
FMX: Maximum Force
VMX: Maximum Velocity
BPM: Blows/Minute

DMX: Maximum Displacement
DFN: Final Displacement

EF2: Energy of F2 (ASTM D4633)
AMX: Maximum Acceleration

BL# Depth EMX ETR FMX VMX BPM DMX DFN EF2 AMX
ft k-ft (%) kips fls bpm in in k-ft g's
6 36.00 0.297 84.8 26.4 13.2 57.7 0.47 0.27 0.301 2,385
7 36.00 0.297 84.9 27.0 13.1 57.8 0.47 0.22 0.302 1,950
8 36.00 0.296 84.6 26.9 13.1 57.4 0.47 0.23 0.300 2,102
9 36.00 0.299 85.5 26.9 13.0 57.8 0.52 0.51 0.304 2,173
10 36.00 0.299 85.3 27.4 12.6 57.9 0.47 0.37 0.297 2,379
11 36.00 0.298 85.1 27.3 12.5 57.5 0.49 0.49 0.299 2,342
12 36.00 0.292 83.4 275 12.3 57.9 0.45 0.25 0.297 2,422
13 36.00 0.300 85.8 27.4 12.8 57.4 0.47 0.34 0.300 2,170
14 36.00 0.296 84.6 273 12.3 57.8 0.46 0.19 0.299 2,255
15 36.00 0.293 83.8 275 12.2 57.7 0.46 0.30 0.301 2,441
16 36.00 0.294 84.1 26.9 12.7 57.3 0.46 0.16 0.296 2,145
17 36.00 0.296 84.4 27.4 12.5 57.4 0.47 0.32 0.298 2,217
18 36.00 0.290 82.8 275 12.1 57.3 0.45 0.25 0.300 2,369
19 36.00 0.293 83.7 26.3 12.6 57.5 0.46 0.42 0.296 2,180
20 36.00 0.294 84.0 27.2 12.9 57.2 0.45 0.28 0.299 2,194
21 36.00 0.292 83.3 26.3 12.6 57.2 0.46 0.44 0.297 2,186
22 36.00 0.293 83.8 271 12.4 57.4 0.47 0.46 0.301 1,934
23 36.00 0.290 83.0 27.0 12.2 57.1 0.46 0.46 0.295 2,123
24 36.00 0.293 83.7 26.9 12.4 57.6 0.50 0.50 0.296 2,053
25 36.00 0.294 84.0 26.9 12.5 57.1 0.52 0.52 0.297 2,056
26 36.00 0.297 84.8 27.2 12.4 57.3 0.50 0.42 0.298 1,986
27 36.00 0.294 84.0 275 12.3 57.0 0.47 0.31 0.299 2,243
28 36.00 0.303 86.5 27.6 12.9 57.3 0.66 0.65 0.302 2,330
29 36.00 0.300 85.6 26.9 12.8 57.0 0.49 0.38 0.301 2,145
30 36.00 0.299 85.3 26.8 12.9 57.3 0.50 0.42 0.300 2,302
31 36.00 0.297 84.8 27.3 12.7 57.3 0.49 0.37 0.302 2,281
32 36.00 0.303 86.6 273 13.0 57.1 0.62 0.55 0.303 1,922
33 36.00 0.301 85.9 27.2 13.1 57.5 0.58 0.55 0.301 1,986
34 36.00 0.304 86.8 26.9 13.1 57.0 0.64 0.57 0.304 2,154
Average 0.296 84.7 271 12.7 57.4 0.50 0.39 0.300 2,187
Std. Dev. 0.004 1.1 0.4 0.3 0.3 0.06 0.13 0.003 147
Maximum 0.304 86.8 27.6 13.2 57.9 0.66 0.65 0.304 2,441
Minimum 0.290 82.8 26.3 12.1 57.0 0.45 0.16 0.295 1,922

Total number of blows analyzed: 29

BL# Sensors

1-56 F1:[SPT2] 211.2 (1.00); F2: [SPT1] 211.2 (1.00); A3: [K4807] 348.0 (1.00);

A4: [K10400] 342.0 (1.00)
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Case Method & iCAP® Results PDIPLOT2 2017.2.58.3 - Printed 21-October-2020
20.276 SPT - 34-36 RIG 2 SPT-RIG 2
OP: DEV Date: 08-October-2020

Time Summary
Drive 57 seconds 10:39 AM - 10:40 AM BN 1 - 56
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Printed: 15-October-2020 Test started: 08-October-2020

20.276 SPT - 37-39 RIG 2

EMX (k-ft) FMX (kips) BPM (bpm)
Maximum Energy Maximum Force Blows/Minute
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20.276 SPT - 37-39 RIG 2

Page 1

PDIPLOT2 2017.2.58.3 - Printed 15-October-2020

SPT-RIG 2

OP: DEV Date: 08-October-2020
AR: 1.19 in? SP: 0.492 k/ft
LE: 40.80 ft EM: 30,000 ksi
WS: 16,807.9 fi/s JC: 0.70

EMX: Maximum Energy

ETR: Energy Transfer Ratio - Rated
FMX: Maximum Force

VMX: Maximum Velocity

BPM: Blows/Minute

DMX: Maximum Displacement
DFN: Final Displacement

EF2: Energy of F2 (ASTM D4633)
AMX: Maximum Acceleration

BL# Depth BLC EMX
ft bl/ft k-ft

1 36.00 0 0.332

2 36.00 0 0.318

3 36.00 0 0314

4 36.00 0 0.312

5 36.00 0 0314

6 36.00 0 0.306

7 36.00 0 0.309

8 36.00 0 0.305

9 36.00 0 0.303
10 36.00 0 0.318
11 36.00 0 0315
12 36.00 0 0.312
13 36.00 0 0.307
14 36.00 0 0.304
15  36.00 0 0.308
16 36.00 0 0.305
17 36.00 0 0.304
18  36.00 0 0.311
19  36.00 0 0.307
20 36.00 0 0.302
23 36.00 0 0.303
24  36.00 0 0.302
25 36.00 0 0.303
26 36.00 0 0.292
27  36.00 0 0.308
28 36.00 0 0.302
29 36.00 0 0.298
30 36.00 0 0.300
31 36.00 0 0.300
32 36.00 0 0.293
33 36.00 0 0.296
34 36.00 0 0.297
35 36.00 0 0.300
36 36.00 0 0.303
37 36.00 0 0.301
38 36.00 0 0.304
39 36.00 0 0.302
40 36.00 0 0.301
41  36.00 0 0.301
42  36.00 0 0.304
43  36.00 0 0.305
44  36.00 0 0.302
45 36.00 0 0.306
46  36.00 0 0.296
47  36.00 0 0.307

ETR

(%)
94.7
90.7
89.6
89.2
89.7
87.4
88.4
87.2
86.6
90.9
89.9
89.0
87.7
86.8
88.0
87.2
87.0
88.8
87.7
86.4
86.7
86.4
86.6
83.4
88.1
86.4
85.0
85.8
85.7
83.8
84.7
85.0
85.7
86.5
86.1
86.9
86.2
86.0
86.1
86.8
87.0
86.3
87.4
84.5
87.8

FMX

kips
275
271
27.3
273
26.8
27.3
27.4
26.4
275
26.9
275
275
27.3
26.5
27.4
27.3
26.7
27.2
275
275
26.8
26.2
26.3
25.9
26.2
26.0
26.3
26.8
26.9
26.9
26.9
26.8
27.0
26.5
27.2
27.3
26.9
26.7
27.0
26.9
271
26.9
271
26.8
26.9

VMX
fls
14.4
13.6
13.3
13.1
13.1
13.2
13.2
12.7
12.5
13.2
12.8
12.8
13.1
12.9
12.7
12.5
13.0
13.2
12.8
12.3
12.5
12.9
12.4
12.5
13.2
12.6
12.3
12.6
12.3
12.1
12.1
12.3
11.9
12.7
11.9
12.5
12.3
11.9
12.0
12.1
12.0
12.3
12.4
11.6
12.1

BPM
bpm

1.9
58.2
57.2
57.4
57.6
57.6
57.5
57.6
57.5
57.6
57.5
57.6
57.6
57.4
57.5
57.2
57.6
57.3
57.3
57.3
57.4
57.2
57.2
57.0
57.2
57.1
57.5
57.4
57.0
57.0
57.5
56.9
57.4
57.0
57.1
56.9
57.0
56.8
56.8
57.0
57.0
56.8
56.8
57.0
57.1

DMX DFN EF2 AMX

in in k-ft g's
1.73 1.73 0310 1,922
1.12 112 0.306 2,817
1.08 1.08 0.303 2,392
0.85 0.85 0.310 2,429
1.12 112 0.305 2,341
0.65 0.65 0.305 2,115
0.78 0.78 0.305 2,239
0.89 0.88 0.300 2,209
0.75 0.75 0.304 2,433
1.07 1.07 0.301 2,078
0.88 0.87 0.306 2,545
0.86 0.86 0.306 2,399
0.82 0.80 0.306 1,988
0.80 0.78 0.300 2,143
0.77 0.75 0.303 2,310
0.85 0.85 0.305 2,398
0.87 0.86 0.301 2,233
0.94 0.93 0.302 2,314
0.73 0.70 0.300 2,512
0.74 0.73 0.301 2,378
0.63 0.63 0.304 2,368
0.68 0.67 0.303 1,982
0.96 0.95 0.300 2,096
0.57 0.57 0299 2,129
0.83 0.83 0.304 2,074
0.99 0.99 0.299 2,081
0.70 0.68 0.299 2,147
0.67 0.67 0.301 1,928
0.66 0.65 0.302 1,926
0.49 0.44 0303 2,182
0.53 0.53 0.304 1,808
0.72 0.72 0.298 1,849
1.00 1.00 0.298 2,017
0.62 0.62 0.303 2,104
0.70 0.70 0.299 2,056
0.75 0.75 0305 2,139
0.80 0.80 0.303 1,931
0.86 0.86 0.300 1,765
0.97 0.97 0.300 2,165
0.80 0.80 0.304 1,896
0.90 0.90 0.301 1,782
0.61 0.61 0303 1,833
0.79 0.79 0.301 1,881
0.52 0.52 0301 1,771
0.85 0.85 0299 2,104
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Page 2
PDIPLOT2 2017.2.58.3 - Printed 15-October-2020

SPT-RIG 2

OP: DEV Date: 08-October-2020
BL# Depth BLC EMX ETR FMX VMX BPM DMX DFN EF2 AMX
ft bl/ft k-ft (%) kips fls bpm in in k-ft g's
48 36.00 0 0.302 86.4 271 11.7 56.8 0.72 0.72 0302 2,015
49  36.00 0 0.296 84.6 26.7 11.6 57.1 0.71 0.70 0.297 1,838
50 36.00 0 0.304 86.9 27.3 12.1 56.8 0.74 0.74 0.303 2,243
51 36.00 0 0.307 87.8 27.2 124 56.8 0.70 0.70 0.303 2,138
Average  0.305 87.1 27.0 12.6 56.1 0.81 0.81 0302 2,132
Std. Dev.  0.007 2.0 0.4 0.5 7.8 0.20 0.20 0.003 229
Maximum  0.332 94.7 275 14.4 58.2 1.73 1.73 0.310 2,817
Minimum  0.292 83.4 25.9 11.6 1.9 0.49 044 0297 1,765

Total number of blows analyzed: 49

BL# Sensors

1-51 F1: [SPT2] 211.2 (1.00); F2: [SPT1] 211.2 (1.00); A3: [K4807] 348.0 (1.00);
A4: [K10400] 342.0 (1.00)

BL# Comments
22 LE =42.80 ft; WC = 16,784.3 f/s

Time Summary
Drive 3 minutes 5 seconds 11:04 AM - 11:07 AM BN 1 - 51
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Page 1

PDIPLOT2 2017.2.58.3 - Printed 21-October-2020

SPT-RIG 2

OP: DEV Date: 08-October-2020
AR: 1.19 in? SP: 0.492 k/ft
LE: 40.80 ft EM: 30,000 ksi
WS: 16,807.9 fi/s JC: 0.70

EMX: Maximum Energy

ETR: Energy Transfer Ratio - Rated
FMX: Maximum Force

VMX: Maximum Velocity

BPM: Blows/Minute

DMX: Maximum Displacement
DFN: Final Displacement

EF2: Energy of F2 (ASTM D4633)
AMX: Maximum Acceleration

BL# Depth BLC EMX ETR FMX VMX BPM DMX DFN EF2 AMX
ft bl/ft k-ft (%) kips fls bpm in in k-ft g's

9 36.00 0 0.303 86.6 275 12.5 57.5 0.75 0.75 0.304 2,433
10 36.00 0 0.318 90.9 26.9 13.2 57.6 1.07 1.07 0.301 2,078
11 36.00 0 0.315 89.9 275 12.8 57.5 0.88 0.87 0.306 2,545
12 36.00 0 0.312 89.0 275 12.8 57.6 0.86 0.86 0.306 2,399
13 36.00 0 0.307 87.7 27.3 13.1 57.6 0.82 0.80 0.306 1,988
14 36.00 0 0.304 86.8 26.5 12.9 57.4 0.80 0.78 0.300 2,143
15  36.00 0 0.308 88.0 27.4 12.7 57.5 0.77 0.75 0.303 2,310
16 36.00 0 0.305 87.2 27.3 12.5 57.2 0.85 0.85 0.305 2,398
17  36.00 0 0.304 87.0 26.7 13.0 57.6 0.87 0.86 0.301 2,233
18  36.00 0 0.311 88.8 27.2 13.2 57.3 0.94 0.93 0302 2,314
19  36.00 0 0.307 87.7 275 12.8 57.3 0.73 0.70 0.300 2,512
20 36.00 0 0.302 86.4 275 12.3 57.3 0.74 0.73 0.301 2,378
23  36.00 0 0.303 86.7 26.8 12.5 57.4 0.63 0.63 0.304 2,368
24  36.00 0 0.302 86.4 26.2 12.9 57.2 0.68 0.67 0.303 1,982
25 36.00 0 0.303 86.6 26.3 124 57.2 0.96 0.95 0.300 2,096
26 36.00 0 0.292 83.4 259 12.5 57.0 0.57 0.57 0299 2,129
27  36.00 0 0.308 88.1 26.2 13.2 57.2 0.83 0.83 0.304 2,074
28 36.00 0 0.302 86.4 26.0 12.6 57.1 0.99 0.99 0.299 2,081
29 36.00 0 0.298 85.0 26.3 12.3 57.5 0.70 0.68 0.299 2,147
30 36.00 0 0.300 85.8 26.8 12.6 57.4 0.67 0.67 0.301 1,928
Average  0.305 87.2 26.9 12.7 57.4 0.81 0.80 0.302 2,227

Std. Dev.  0.006 1.6 0.6 0.3 0.2 0.12 0.12 0.002 181

Maximum  0.318 90.9 275 13.2 57.6 1.07 1.07 0.306 2,545

Minimum  0.292 83.4 25.9 12.3 57.0 0.57 0.57 0.299 1,928

Total number of blows analyzed: 20

BL# Sensors

1-51 F1:[SPT2] 211.2 (1.00); F2: [SPT1] 211.2 (1.00); A3: [K4807] 348.0 (1.00);

A4: [K10400] 342.0 (1.00)

BL# Comments
22 LE =42.80 ft; WC = 16,784.3 f/s

Time Summary

Drive 3 minutes 5 seconds 11:04 AM - 11:07 AM BN 1 - 51
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20.276 SPT - 39-41 RIG 2
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SPT-RIG 2

OP: DEV Date: 08-October-2020
AR: 1.19 in? SP: 0.492 k/ft
LE: 45.80 ft EM: 30,000 ksi
WS: 16,807.9 fi/s JC: 0.70

EMX: Maximum Energy

ETR: Energy Transfer Ratio - Rated
FMX: Maximum Force

VMX: Maximum Velocity

BPM: Blows/Minute

DMX: Maximum Displacement
DFN: Final Displacement

EF2: Energy of F2 (ASTM D4633)
AMX: Maximum Acceleration

BL# Depth BLC EMX ETR FMX VMX BPM DMX DFN EF2 AMX
ft bl/ft k-ft (%) kips fls bpm in in k-ft g's

1 36.00 0 0.310 88.4 26.7 16.9 1.9 1.91 1.91 0.303 1,940
2 36.00 0 0.337 96.2 26.4 15.0 58.1 1.52 151 0.302 2,670
3 36.00 0 0.317 90.6 26.6 14.5 57.6 1.11 111  0.303 2,588
4 36.00 0 0.314 89.6 271 14.6 57.1 1.17 117 0.305 2,520
5 36.00 0 0.325 93.0 26.8 14.4 57.3 1.41 140 0.303 2,027
6 36.00 0 0.331 94.7 27.2 13.9 57.6 1.54 1.54 0.306 2,195
7 36.00 0 0.315 89.9 271 13.7 57.2 1.15 1.14 0.306 2,481
8 36.00 0 0.315 89.9 27.7 13.4 57.9 0.99 0.99 0.307 2,364
9 36.00 0 0.314 89.7 27.3 13.2 57.4 1.08 1.07 0.303 2,231
10 36.00 0 0.311 88.9 27.2 13.2 57.6 1.01 1.01 0.304 2,558
11 36.00 0 0.308 88.0 26.7 13.1 57.4 0.71 0.69 0.304 2,035
12 36.00 0 0.321 91.6 27.4 13.2 57.7 1.27 1.27 0.307 2,348
13 36.00 0 0.318 91.0 26.7 13.0 57.1 1.14 114 0.305 2,196
14 36.00 0 0.315 90.0 27.3 12.5 57.3 0.96 0.93 0.301 2,185
15  36.00 0 0.310 88.5 27.6 12.3 57.9 1.05 1.04 0.303 2,261
16 36.00 0 0.313 89.5 27.4 12.5 57.3 1.20 1.20 0.301 2,309
17  36.00 0 0.312 89.2 27.4 13.1 57.4 0.97 0.96 0.302 2,181
18  36.00 0 0.307 87.8 27.6 12.5 57.6 0.96 0.95 0.302 2,165
19  36.00 0 0.309 88.3 27.0 12.7 57.4 0.97 0.97 0.301 2,207
20 36.00 0 0.306 87.5 271 12.8 57.3 0.75 0.75 0.303 1,947
23  36.00 0 0.323 92.3 26.7 13.1 57.4 0.79 0.79 0302 2,425
24 36.00 0 0.305 87.2 26.9 12.7 57.2 0.61 0.55 0.300 2,367
25 36.00 0 0.327 93.3 27.0 13.5 56.4 0.92 0.91 0307 2,296
26 36.00 0 0.313 89.3 26.4 13.3 57.1 0.71 0.71 0.297 2,368
27  36.00 0 0.319 91.2 271 13.3 56.9 0.97 0.97 0.300 2,492
28 36.00 0 0.309 88.4 26.3 13.4 57.0 0.75 0.75 0302 2,144
29 36.00 0 0.324 92.6 26.5 13.6 56.8 0.96 0.96 0.304 2,391
30 36.00 0 0.311 88.8 26.8 12.7 57.1 0.89 0.89 0.303 2,366
31  36.00 0 0.325 92.7 271 13.5 57.0 1.09 1.09 0.304 2,719
32 36.00 0 0.322 91.9 271 13.1 57.0 1.08 1.08 0.303 2,661
33 36.00 0 0.318 90.9 26.6 13.5 57.2 1.03 1.03 0.304 2,158
34 36.00 0 0.307 87.7 26.9 12.8 56.7 0.75 0.75 0305 2,239
35 36.00 0 0.319 91.2 27.0 12.9 57.0 1.00 1.00 0.302 2,401
36 36.00 0 0.313 89.3 26.7 13.3 57.0 1.10 110 0.302 2,224
37 36.00 0 0.320 914 27.1 13.0 56.9 1.13 113 0.303 2,358
38 36.00 0 0.325 93.0 27.0 13.0 57.3 1.27 1.27 0.304 2,320
39 36.00 0 0.318 91.0 26.6 13.4 56.8 1.19 119 0.302 2,060
40 36.00 0 0.309 88.4 26.6 12.8 57.1 1.01 1.01 0.296 2,279
41  36.00 0 0.314 89.8 26.7 13.0 57.0 1.02 1.02 0.300 2,245
42  36.00 0 0.330 94.3 27.0 13.4 57.1 1.33 1.33 0.306 2,188
43  36.00 0 0.316 90.3 26.2 13.1 56.9 1.16 115 0.301 2,131
44  36.00 0 0.327 93.4 26.3 13.5 56.9 1.28 1.27 0.302 2,166
Average  0.317 90.5 26.9 13.3 55.9 1.07 1.06 0.303 2,295

Std. Dev.  0.007 2.1 0.4 0.8 8.4 0.24 0.25 0.002 184

Maximum  0.337 96.2 27.7 16.9 58.1 1.91 191 0.307 2,719
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20.276 SPT - 39-41 RIG 2 SPT-RIG 2
OP: DEV Date: 08-October-2020

BL# Depth BLC EMX ETR FMX VMX BPM DMX DFN EF2 AMX

ft bl/ft k-ft (%) kips fls bpm in in k-ft g's

Minimum  0.305 87.2 26.2 12.3 1.9 0.61 0.55 0.296 1,940

Total number of blows analyzed: 42

BL# Sensors

1-44 F1: [SPT2] 211.2 (1.00); F2: [SPT1] 211.2 (1.00); A3: [K4807] 348.0 (1.00);
A4: [K10400] 342.0 (1.00)

BL# Comments
22 LE =47.80ft; WC =16,771.9 f/s

Time Summary
Drive 2 minutes 46 seconds 11:30 AM - 11:32 AM BN 1 - 44
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20.276 SPT - 39-41 RIG 2 SPT-RIG 2
OP: DEV Date: 08-October-2020
AR: 1.19 in? SP:  0.492 k/ft®
LE: 45.80 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.70

EMX: Maximum Energy
ETR: Energy Transfer Ratio - Rated
FMX: Maximum Force
VMX: Maximum Velocity
BPM: Blows/Minute

DMX: Maximum Displacement
DFN: Final Displacement

EF2: Energy of F2 (ASTM D4633)
AMX: Maximum Acceleration

BL# Depth EMX ETR FMX VMX BPM DMX DFN EF2 AMX
ft k-ft (%) kips fls bpm in in k-ft g's
11 36.00 0.308 88.0 26.7 13.1 57.4 0.71 0.69 0.304 2,035
12 36.00 0.321 91.6 27.4 13.2 57.7 1.27 1.27 0.307 2,348
13 36.00 0.318 91.0 26.7 13.0 57.1 1.14 1.14 0.305 2,196
14 36.00 0.315 90.0 273 12.5 57.3 0.96 0.93 0.301 2,185
15 36.00 0.310 88.5 27.6 12.3 57.9 1.05 1.04 0.303 2,261
16 36.00 0.313 89.5 27.4 12.5 57.3 1.20 1.20 0.301 2,309
17 36.00 0.312 89.2 27.4 13.1 57.4 0.97 0.96 0.302 2,181
18 36.00 0.307 87.8 27.6 12.5 57.6 0.96 0.95 0.302 2,165
19 36.00 0.309 88.3 27.0 12.7 57.4 0.97 0.97 0.301 2,207
20 36.00 0.306 87.5 271 12.8 57.3 0.75 0.75 0.303 1,947
23 36.00 0.323 92.3 26.7 13.1 57.4 0.79 0.79 0.302 2,425
24 36.00 0.305 87.2 26.9 12.7 57.2 0.61 0.55 0.300 2,367
25 36.00 0.327 93.3 27.0 13.5 56.4 0.92 0.91 0.307 2,296
26 36.00 0.313 89.3 26.4 13.3 57.1 0.71 0.71 0.297 2,368
27 36.00 0.319 91.2 271 13.3 56.9 0.97 0.97 0.300 2,492
28 36.00 0.309 88.4 26.3 13.4 57.0 0.75 0.75 0.302 2,144
29 36.00 0.324 92.6 26.5 13.6 56.8 0.96 0.96 0.304 2,391
30 36.00 0.311 88.8 26.8 12.7 57.1 0.89 0.89 0.303 2,366
31 36.00 0.325 92.7 271 13.5 57.0 1.09 1.09 0.304 2,719
32 36.00 0.322 91.9 271 13.1 57.0 1.08 1.08 0.303 2,661
33 36.00 0.318 90.9 26.6 13.5 57.2 1.03 1.03 0.304 2,158
34 36.00 0.307 87.7 26.9 12.8 56.7 0.75 0.75 0.305 2,239
Average 0.315 89.9 27.0 13.0 57.2 0.93 0.93 0.303 2,294
Std. Dev. 0.007 1.9 0.4 0.4 0.3 0.17 0.18 0.002 177
Maximum 0.327 93.3 27.6 13.6 57.9 1.27 1.27 0.307 2,719
Minimum 0.305 87.2 26.3 12.3 56.4 0.61 0.55 0.297 1,947

Total number of blows analyzed: 22

BL# Sensors

1-44 F1:[SPT2] 211.2 (1.00); F2: [SPT1] 211.2 (1.00); A3: [K4807] 348.0 (1.00);

BL# Comments

A4: [K10400] 342.0 (1.00)

22 LE=47.80ft WC=16,771.9f1/s

Time Summary

Drive 2 minutes 46 seconds 11:30 AM - 11:32 AM BN 1 - 44



GEOSCIENCES TESTING AND RESEARCH, INC. AR
55 Middlesex Street, Suite 225, N. Chelmsford, MA 01863 E\
Ph: (978)251-9395, Fx: (978)251-9396

October 21, 2020 GTR Project # 20.276

Mr. Fred Lavoie
Cascade Environmental
151 Suffolk Lane
Gardner, Ma 01440

RE: Standard Penetration Test Energy Measurement Calibration
Tera Sonic TSI 150CC (serial #PE60681.274073) w/ Automatic Hammer (serial #22630-5)
Concord, Ma

Dear Fred:

At your request, we have analyzed the standard penetration test energy measurement
calibrations taken on October 8, 2020. The testing was conducted in order to evaluate the energy
delivered to the sampling rods for various drill rig and hammer combinations. This information was
used to determine the appropriate energy correction factor for the rig-hammer system. The
particular rig tested in this report was the Tera Sonic TSI 150CC Rig (serial #PE60681.274073) with
an Automatic Hammer (serial #22630-5). The dynamic testing was carried out in general
accordance with ASTM D4633-10, “Standard Test Method for Energy Measurement for Dynamic
Penetrometers”.

Field Information

One Tera Sonic TSI 150CC Rig (serial #PE60681.274073) with an Automatic Hammer
(serial #22630-5) was evaluated. See Appendix B for pictures of the rig. The rig was fitted with an
automatic hammer. A borehole was performed at onsite at 2229 Main Street in Concord, Ma. The
drilling was accomplished using 4” ID HW Casing and AWJ rods. A standard split spoon sampler
was used to collect the samples. Standard penetration tests (SPTs) were conducted at depths of 32,
34, 36, 38 and 40 feet in general accordance with ASTM D1586. The collected soil samples
generally indicated silt with occasional sand pockets. Refer to Table 1 for details on the field
information and conditions.

Instrumentation

For tests the instrumentation consisted of an 18 inch long AWJ rod sub section. The rod was
equipped with two full bridge foil resistance strain gages. Two piezo resistive accelerometer
transducers were also attached to each of the instrumented sub sections. A Pile Driving Analyzer™
(PDA) Model 8G, manufactured by Pile Dynamics, Inc. was used to collect the data. The PDA is a
computer fitted with a data acquisition and signal conditioning system. During driving of the drill
string, the strain and acceleration signals are recorded and processed for each hammer blow. The
strain signal is converted to a force record and the acceleration signal is converted to a velocity
record. The PDA saves selected hammer blows containing this information to disk and determines
the compressive stresses, displacement, and energy at the point of measurement. This information
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can be viewed on the computer screen during driving. Refer to Appendix A for literature and
background on dynamic testing in general.

Energy Measurement

The primary purpose of the testing was to determine the energy transferred from the hammer
to the instrumented subsection. The PDA measurements of force and velocity were analyzed to
calculate the energy using the FV method (EMX), which is based on both force and velocity
measurements as follows:

EMX = [ F(t) v(t)dt

Another method, known as the EF2 method, was not used due to the limitations associated with the
measurements (i.e. based on force alone assuming proportionality at the gage locations since
velocity is not used in the analysis). The EF2 method is not the recommended method in ASTM
D4633.

The rated energy (designated as ER) for the hammer is 0.35 kip-ft based on the 2.5 feet (30
inch) drop height and 0.14 kip (140 pound) ram. The actual efficiency or energy transfer ratio
(ETR) for the hammer system can then be determined using EMX and ER as follows:

ETR = (EMX/ER)*100%

For SPT, the typical ETR is taken as 60%, based on history and experience from prior studies. To
adjust the measured SPT N values (Nmeasured) for actual hammer performance, the ETR can be

used to correct the Nmeasured to Ngg by using the correction factor (Cn) determined as:
Cn =ETR/60%

and Ngp = Cn * Nmeasured.

This is a correction for energy only. The application of additional corrections for overburden, non-
conventional samplers, etc., was not considered in this study and should be evaluated for
appropriateness by the geotechnical engineer for this project.

Results

The results of the testing program are summarized in Tables 1 for the automatic hammer.
The tables include EMX, ER, ETR, FMX (maximum measured force in the rod subsection), and
BPM (blows per minute). The blow count, including the SPT N- value, and the soil description were
recorded by others. See Appendix C for the boring log. The data was presented with statistical
information including the average, maximum, minimum and standard deviation for the N-value
associated with group of data sets (sample depths) for the hammer. In addition, the data for all
depths for a particular hammer combined are also presented in the tables. Note that the N-value
may not match the number of blows analyzed due to differences between the inspector’s blow count
observations and the PDA recorded number. In some cases, bad blows or unreliable data from the
PDA may also have been omitted. These results for the blows are presented in Appendix D as plots
with blow number and in tabular form. Additional information is also presented in Appendix D
including maximum velocity, maximum acceleration, maximum displacement and final
displacement.

For the Tera Sonic TSI 150CC Rig (serial #PE6068L274073) with an Automatic Hammer
(serial #22630-5), the results indicate that the average ETR varied between 86% and 95% for the
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five conforming test depths. The average ETR for all data with N-Values between 10 and 50 (5
locations) was around 91%, resulting in an overall Cn = 1.52. The typical blow rate was around 54
bpm for the automatic hammer.

This report has been prepared in accordance with generally accepted geotechnical
engineering principles with specific application to this project. Our conclusions are based on
applicable standards of practice, including any information reported to and/or prepared for us. No
other warranty, expressed or implied, is made.

We have appreciated this opportunity to work with you on this project. If you have any
questions regarding this report, please contact us at (978) 251-9395.

Sincerely,
Geosciences Testing and Research, Inc.

Domenic E. Valeri Curtis A. George, P.E’

Geotechnical Engineer Principal

Attachments: Table, Appendices A - D
20.276 Cascade Drilling SPT Report.docx
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TABLE 1

SPT ROD' CALIBRATION
TERA SONIC TSI150CC WITH AN AUTOMATIC HAMMER

SUMMARY OF RESULTS

A 4

RIG HAMMER Test SAMPLE 2 BLOW 2 BLOWS * EmMX* ER® ETR® FMX BPM :
BORING DATE OPERATOR|| DEPTH
TYPE TYPE Number DESCRIPTION | COUNT [ ANALYZED (k-ft) (k-ft) (%) (kips) (bpm) b
Average 0.314 0.350 89.7 28.7 52.8
. Std.Dev. 0.006 0.000 1.7 0.8 0.3
#1 RM 32-34 Silt (ML) 3.9.12,12 21 Maximum 0.324 0.350 92.5 29.8 54.0 1.50
Minimum 0.300 0.350 85.8 27.0 52.1
Average 0.323 0.350 92.3 291 53.6
. Std.Dev. 0.004 0.000 1.1 0.6 0.1
#2 RM 34-36 Silt (ML) 715,17 32 Maximum 0.332 0.350 94.8 30.2 53.8 1.54
Minimum 0.316 0.350 90.2 27.7 53.3
Average 0.325 0.350 92.9 28.8 53.9
. Std.Dev. 0.004 0.000 1.1 0.5 0.5
. #3 RM 36-38 Silt (ML) 46,12 18 Maximum || 0.332 0.350 94.9 29.7 54.2 185
Tera Sonic Auto HA20- 10/8/20 —
Average 0.319 0.350 91.1 26.3 54.0
. Std.Dev. 0.004 0.000 1.2 0.6 0.1
#4 RM 38-40 Silt (ML) 6,9,10.11 19 Maximum 0.327 0.350 934 27.3 54.2 1.52
Minimum 0.312 0.350 89.1 25.1 53.9
. Average 0.316 0.350 90.3 26.6 541
45 R.M 40-42 occzassllig(r:\::—ls)and 6,9,11,15 20 StdDev. )| 0003 | 0.000 1.0 0.5 0.1 1.51
' pockets e Maximum 0.325 0.350 929 27.5 54.3 '
Minimum 0.311 0.350 88.9 25.7 53.8
Average 0.320 0.350 91.3 28.0 53.7
Average8 - - - 110 Maximum 0.332 0.350 94.9 30.2 54.3 1.52
Minimum 0.300 0.350 85.8 25.1 51.9
Notes:

NOoO Ok~ WN -

. NWJ rods used with NWJ instrumented rod.

. The soil description and SPT N-value were recorded by others. The SPT N-value is the sum of the middle 2 numbers when the sampler s driven for 4 - six inch intervals

. Blows analyzed correspond to SPT N-value and may not match up exactly with the N-value due to differences in blow count logging between PDA and inspector or poor data quality.
. EMX is the integration of F and V obtained from the PDA.
. ER is the rated energy of 0.35 kip-ft based on 140 pound hammer and 2.5 feet drop height.
. ETR is the energy transfer ratio based on (EMX/ER)*100%.
. Cn is the energy correction factor which is equal to ETR/60% and is used to convert the measured SPT N-value to the corrected equivalent value representing 60% energy transfer.
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HIGH STRAIN DYNAMIC PILE TESTING
Introduction

Dynamic pile testing (a.k.a. High Strain Dynamic Pile Testing - HSDPT) is commonly
employed for evaluating the capacity of driven piles. It is also provides information about hammer
performance and pile integrity/stresses. Dynamic testing is carried out in accordance with ASTM
D4945, “Standard Test Method for High Strain Dynamic Testing of Piles”. Dynamic pile testing
involves using strain gages and accelerometers to record an impact wave and its reflections generated
by a piling hammer. Both driven piles and drilled foundations can be tested (provided that an impact
hammer is used to create the high strain wave for the drilled foundations).

Procedure

Dynamic pile testing was performed using a Pile Driving Analyzer (PDA®), such as the PAK®,
PAL®, or PAX® systems, manufactured by Pile Dynamics, Inc. (PDI) of Cleveland, Ohio. These
systems are computers fitted with data acquisition and signal conditioning components. The
instrumentation consists of two strain gages and two accelerometer transducers attached a minimum of
1.5 pile diameters below the pile top. During impact, the strain and acceleration signals are recorded
and processed for each hammer blow. The strain signal is converted to a force record and the
acceleration signal is converted to a velocity record. The PDA® saves selected hammer blows
containing this information to disk and determines the transferred energy, compressive/tensile stresses,
displacement, pile integrity, and the estimated pile bearing capacity using the Case Method. This
information can be viewed on the computer screen during driving. A screen shot of data collection in
the PDA® Windows (PDA-W®) Program is provided in Figure 1. Selected blows can be further
processed to predict the static pile capacity using signal matching programs.

15: 51.2

Figure 1. Data collection during pile driving in the (PDI - PDA®-Win Program).
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Theory

When a ram strikes the pile head, it initiates a large strain wave that propagates down the pile
as illustrated in Figure 2. External soil resistance or changes in the pile’s impedance (due to variations
in the pile’s material or geometry) causes reflection waves that are recorded by the instrumentation.
Knowing the material properties and pile geometry at the point of measurement, the strain can be
converted to force, while the acceleration is integrated with time to produce velocity.

Strain Gage —

Figure 2. Pile instrumentation and hammer impact.

As long as there is no change in the pile impedance and there are no external forces (i.e.
friction), the force and velocity are proportional (equal). Reflections at the tip can be explained by two
classical boundary conditions. Free end conditions (analogous to easy driving through soft clay)
require zero force and no velocity restrictions at the tip, resulting in a compression wave returning as a
tension wave and an increase in velocity (theoretically doubling). Figure 3 graphically presents a
typical reflection from a pipe pile during penetration into soft clay. Fixed end conditions (analogous to
hard driving into bedrock) require zero velocity and no force restrictions at the tip, resulting in a
compression wave being reflected with a greater magnitude than the incident wave (theoretically
doubling) and the tip velocity at theoretically zero. Figure 4 graphically presents a typical reflection
from an H-pile driven to bedrock. The time the wave takes to travel down to the tip and reflect back to
the transducers is twice the pile length divided by the wave speed of the pile material (2L/C).
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Force and Velocity*EA/IC

Force

Velocity

2L/ =

1. X \ _.-" J
\ / ad Time - ms

Figure 3. Typical Force and Velocity traces for a pipe pile driven into soft clay

(high velocity and low force at tip - 2L/C).

Figure 4. Typical Force and Velocity traces for an H-pile driven into bedrock

(high force and low velocity at tip - 2L/C).
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If a pile contains a defect or is damaged (e.g. reduction in impedance) during driving, the wave
reflecting from the zone of decreased impedance will show a reduction in the force and increase in the
velocity (somewhat comparable to “free end conditions”). These reflections would arrive to the
measuring transducers before the expected reflections associated with the pile tip as the damaged zone
is at a point along the pile between the transducer location and pile tip. The detection of damage
during driving is usually easily identifiable and typically associated with cracking of concrete piles or
splice breakage.

Dynamic Testing Summary Output

After data collection, the most pertinent output quantities from the dynamic pile testing can be
summarized in a graphical manner. The data can be also presented in tabular format, averaging the
results based on penetration depth or blow number as specified by the user. Figure 5 shows typical
graphical output. Each of the three plots presents two quantities sharing the vertical (penetration) axis.

Figure 5. Typical Dynamic Testing summary Output (PDI Plot® Program)
Signal Matching Analyses

Signal matching using the dynamic testing data can be performed to predict the static pile
capacity. Programs such as CAPWAP® (developed by Pile Dynamics, Inc.) or TEPWAP/PWAP
(developed by GTR) are numerical analyses used to solve the one dimensional wave equation using the
measured force and velocity. E.A Smith (1960) suggested modeling the hammer-pile-soil system for use
in the wave equation by a series of masses, springs and dashpots as shown in Figure 6. The signal
matching programs determine the best match between measured and calculated pile top forces and
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replace the hammer input with the measured force and velocity. The pile is separated into many small
segments, often 1 meter in length. The velocity record obtained from the dynamic pile testing
transducers is used as input to the top pile segment. The resistance, damping, and quake are the
primary soil parameters assigned by the user to each pile segment below grade. The signal matching
programs will calculate the displacement, velocity, and stresses (forces) for each pile segment based on
the input velocity record and the user assigned soil parameters. These parameters are adjusted and
modified in an iterative fashion until the best match is obtained between the force calculated for the
pile top segment and the force measured at the pile top during testing. The user assigned soil
parameters based on the best match represent the “actual soil conditions”, including the resistance (and
therefore pile capacity). This capacity is based on the resistance at the time of the testing. Static load
tests are typically conducted several days or weeks after driving. Therefore, restrike tests are
recommended to be performed some time after driving to assess time dependent changes in pile
capacity, such as setup or relaxation.

New PDA Appendix.docx

Actual

Model
Fand V
Input
Pile Soil
Model Model

Figure 6. Signal Matching Model (i.e. CAPWAP® or TEPWAP/PWAP).
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20.276 SPT - 32-34

Page 1

PDIPLOT2 2017.2.58.3 - Printed 15-October-2020

SPT-RIG 1

OP: DEV Date: 08-October-2020
AR: 1.19 in? SP: 0.492 k/ft
LE: 34.80 ft EM: 30,000 ksi
WS: 16,807.9 fi/s JC: 0.70

EMX: Maximum Energy

ETR: Energy Transfer Ratio - Rated
FMX: Maximum Force

VMX: Maximum Velocity

BPM: Blows/Minute

DMX: Maximum Displacement
DFN: Final Displacement

EF2: Energy of F2 (ASTM D4633)
AMX: Maximum Acceleration

BL# Depth BLC EMX ETR FMX VMX BPM DMX DFN EF2 AMX
ft bl/ft k-ft (%) kips fls bpm in in k-ft g's

1 34.00 0 0.304 86.7 28.3 16.4 1.9 2.68 268 0.304 2,547
2 34.00 0 0.305 87.2 27.7 16.6 49.0 2.00 200 0301 2,819
3  34.00 0 0.305 87.2 28.1 15.9 51.5 2.48 248 0301 2915
4 34.00 0 0.300 85.8 28.3 15.5 52.3 1.47 147 0295 3,150
5 34.00 0 0.306 87.5 27.0 16.3 52.1 1.77 1.77 0.310 2,703
6 34.00 0 0.303 86.5 28.0 15.0 52.8 1.32 1.32  0.293 3,138
7 34.00 0 0.313 89.3 29.2 15.8 54.0 1.65 1.65 0.314 3,267
8 34.00 0 0.315 90.0 29.3 15.6 52.7 1.04 1.04 0.314 3,153
9 34.00 0 0.323 92.3 29.5 15.2 53.0 1.43 143 0.314 3,299
10 34.00 0 0.312 89.0 29.4 15.2 52.9 1.26 1.26 0.314 3,409
11 34.00 0 0.310 88.6 27.3 15.0 52.9 0.86 0.52 0.317 2,751
12 34.00 0 0.312 89.1 29.2 14.5 52.5 1.75 1.75 0.311 3,415
13 34.00 0 0.312 89.2 27.6 15.2 53.0 1.53 153 0.316 2,838
14 34.00 0 0.318 90.7 29.1 15.8 52.8 1.62 1.62 0.313 3,231
15  34.00 0 0.314 89.8 28.4 15.6 53.1 1.41 141 0.316 2,974
16 34.00 0 0.314 89.6 29.8 15.0 52.9 1.10 110 0.313 3,369
17  34.00 0 0.314 89.9 28.7 15.5 52.7 1.21 121 0.312 3,008
18  34.00 0 0.322 91.9 29.0 16.1 52.9 0.85 0.85 0.312 2,625
19  34.00 0 0.310 88.6 27.9 15.5 52.7 0.68 0.68 0.315 2,739
20 34.00 0 0.315 90.1 28.6 15.6 52.7 1.28 1.28 0.313 3,070
21 34.00 0 0.315 90.1 29.3 15.4 52.9 1.06 1.06 0.313 3,141
22 34.00 0 0.324 92.5 27.8 15.9 52.7 1.49 149 0311 2,729
23  34.00 0 0.317 90.5 29.1 15.2 53.0 1.44 144 0.312 3,159
24  34.00 0 0.323 92.4 29.5 16.0 53.1 1.04 1.04 0314 2,872
25 34.00 0 0.326 93.0 29.5 15.8 52.7 1.63 1.63 0.311 3,080
26 34.00 0 0.316 90.2 29.5 15.0 53.0 1.26 1.26 0.314 3,239
27 34.00 0 0.321 91.6 28.2 15.9 52.8 1.32 1.32  0.311 2,958
28 34.00 0 0.315 89.9 29.6 15.0 52.8 0.95 0.94 0.306 3,322
29 34.00 0 0.316 90.4 29.5 15.8 52.8 1.05 1.03 0.311 3,191
30 34.00 0 0.321 91.7 29.8 15.1 53.1 1.23 122 0.310 3,316
31  34.00 0 0.314 89.8 29.6 15.6 52.8 1.10 1.09 0.309 3,261
32 34.00 0 0.321 91.7 29.1 15.4 53.0 1.67 1.67 0.315 3,217
33 34.00 0 0.320 914 28.9 15.5 52.7 1.20 118 0.310 3,016
34 34.00 0 0.318 90.7 28.9 15.7 52.8 1.13 112 0.307 3,017
35 34.00 0 0.319 91.1 30.0 15.1 52.9 1.06 1.03 0.311 3,308
36 34.00 0 0.321 91.8 30.0 15.2 52.9 1.25 1.24 0.312 3,296
Average  0.315 89.9 28.9 15.5 51.3 1.37 1.36 0.310 3,071

Std. Dev.  0.006 1.8 0.8 0.4 8.4 0.41 0.43 0.005 233

Maximum  0.326 93.0 30.0 16.6 54.0 2.68 268 0317 3415

Minimum  0.300 85.8 27.0 14.5 1.9 0.68 0.52 0.293 2,547

Total number of blows analyzed: 36
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Case Method & iCAP® Results PDIPLOT2 2017.2.58.3 - Printed 15-October-2020
20.276 SPT - 32-34 SPT-RIG 1
OP: DEV Date: 08-October-2020

BL# Sensors

1-36 F1: [SPT2] 211.2 (1.00); F2: [SPT1] 211.2 (1.00); A3: [K4807] 348.0 (1.00);
A4: [K10400] 342.0 (1.00)

Time Summary
Drive 39 seconds 8:08 AM - 8:08 AM BN 1 - 36
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20.276 SPT - 32-34

Page 1

PDIPLOT2 2017.2.58.3 - Printed 15-October-2020

SPT-RIG 1

OP: DEV Date: 08-October-2020
AR: 1.19 in? SP: 0.492 k/ft
LE: 34.80 ft EM: 30,000 ksi
WS: 16,807.9 fi/s JC: 0.70

EMX: Maximum Energy

ETR: Energy Transfer Ratio - Rated
FMX: Maximum Force

VMX: Maximum Velocity

BPM: Blows/Minute

DMX: Maximum Displacement
DFN: Final Displacement

EF2: Energy of F2 (ASTM D4633)
AMX: Maximum Acceleration

BL# Depth BLC EMX ETR FMX VMX BPM DMX DFN EF2 AMX
ft bl/ft k-ft (%) kips fls bpm in in k-ft g's

4 34.00 0 0.300 85.8 28.3 15.5 52.3 1.47 147 0295 3,150
5 34.00 0 0.306 87.5 27.0 16.3 52.1 1.77 1.77 0.310 2,703
6 34.00 0 0.303 86.5 28.0 15.0 52.8 1.32 1.32  0.293 3,138
7 34.00 0 0.313 89.3 29.2 15.8 54.0 1.65 1.65 0.314 3,267
8 34.00 0 0.315 90.0 29.3 15.6 52.7 1.04 1.04 0.314 3,153
9 34.00 0 0.323 92.3 29.5 15.2 53.0 1.43 143 0.314 3,299
10 34.00 0 0.312 89.0 29.4 15.2 52.9 1.26 1.26 0.314 3,409
11 34.00 0 0.310 88.6 27.3 15.0 52.9 0.86 0.52 0317 2,751
12 34.00 0 0.312 89.1 29.2 14.5 52.5 1.75 1.75 0.311 3,415
13 34.00 0 0.312 89.2 27.6 15.2 53.0 1.53 153 0.316 2,838
14 34.00 0 0.318 90.7 29.1 15.8 52.8 1.62 1.62 0.313 3,231
15  34.00 0 0.314 89.8 28.4 15.6 53.1 1.41 141 0316 2,974
16 34.00 0 0.314 89.6 29.8 15.0 52.9 1.10 110 0.313 3,369
17  34.00 0 0.314 89.9 28.7 15.5 52.7 1.21 121 0.312 3,008
18  34.00 0 0.322 91.9 29.0 16.1 52.9 0.85 0.85 0.312 2,625
19  34.00 0 0.310 88.6 27.9 15.5 52.7 0.68 0.68 0.315 2,739
20 34.00 0 0.315 90.1 28.6 15.6 52.7 1.28 1.28 0.313 3,070
21 34.00 0 0.315 90.1 29.3 15.4 52.9 1.06 1.06 0.313 3,141
22  34.00 0 0.324 92.5 27.8 15.9 52.7 1.49 149 0311 2,729
23  34.00 0 0.317 90.5 29.1 15.2 53.0 1.44 144 0.312 3,159
24  34.00 0 0.323 92.4 29.5 16.0 53.1 1.04 1.04 0.314 2,872
Average  0.314 89.7 28.7 15.5 52.8 1.30 128 0.312 3,050

Std. Dev.  0.006 1.7 0.8 0.4 0.3 0.30 0.33 0.006 242

Maximum  0.324 92.5 29.8 16.3 54.0 1.77 1.77 0317 3,415

Minimum  0.300 85.8 27.0 14.5 52.1 0.68 0.52 0.293 2,625

Total number of blows analyzed: 21

BL# Sensors

1-36 F1:[SPT2] 211.2 (1.00); F2: [SPT1] 211.2 (1.00); A3: [K4807] 348.0 (1.00);

A4: [K10400] 342.0 (1.00)

Time Summary

Drive 39 seconds 8:08 AM - 8:08 AM BN 1 - 36
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Printed: 15-October-2020 Test started: 08-October-2020

20.276 SPT - 34-36

EMX (k-ft) FMX (kips) BPM (bpm)
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PDIPLOT2 2017.2.58.3 - Printed 15-October-2020

SPT-RIG 1

OP: DEV Date: 08-October-2020
AR: 1.19 in? SP: 0.492 k/ft
LE: 37.80 ft EM: 30,000 ksi
WS: 16,807.9 fi/s JC: 0.70

EMX: Maximum Energy

ETR: Energy Transfer Ratio - Rated
FMX: Maximum Force

VMX: Maximum Velocity

BPM: Blows/Minute

DMX: Maximum Displacement
DFN: Final Displacement

EF2: Energy of F2 (ASTM D4633)
AMX: Maximum Acceleration

BL# Depth BLC EMX ETR FMX VMX BPM DMX DFN EF2 AMX
ft bl/ft k-ft (%) kips fls bpm in in k-ft g's

1 34.00 0 0.306 87.3 29.3 16.5 1.9 2.21 221 0.299 3,006
2 34.00 0 0.313 89.3 28.8 16.1 52.7 1.88 1.88 0.311 3,387
3  34.00 0 0.318 90.9 27.7 15.8 52.4 1.21 121  0.312 2,939
4 34.00 0 0.315 90.0 27.6 15.3 53.2 0.97 0.96 0.310 2,741
5 34.00 0 0.325 92.9 28.8 15.3 53.5 1.67 1.67 0.313 3,150
6 34.00 0 0.327 93.5 29.0 14.9 53.4 1.98 1.98 0.312 3,227
7 34.00 0 0.324 92.5 28.6 15.5 53.4 1.96 1.96 0.319 3,221
8 34.00 0 0.330 94.3 29.8 15.2 53.4 2.35 235 0.316 3,464
9 34.00 0 0.325 93.0 28.8 15.3 53.4 1.64 1.61 0.318 3,024
10 34.00 0 0.323 92.4 28.9 15.7 53.6 1.22 1.21 0.316 3,182
11 34.00 0 0.325 92.7 30.0 15.4 53.6 1.14 113 0.317 3,585
12 34.00 0 0.321 91.8 29.5 14.9 53.5 1.25 1.24 0.314 3,562
13 34.00 0 0.327 93.5 28.2 15.9 53.5 1.42 141 0317 2,918
14 34.00 0 0.332 94.8 29.5 16.0 53.5 1.25 122 0.314 3,392
15  34.00 0 0.326 93.1 29.4 14.9 53.7 1.15 114 0.313 3,410
16 34.00 0 0.328 93.6 28.2 15.8 53.6 1.20 119 0.316 2,820
17  34.00 0 0.324 92.6 29.8 15.5 53.5 1.05 1.01 0.312 3,675
18  34.00 0 0.322 92.1 29.1 15.6 53.8 0.72 0.71 0316 3,040
19  34.00 0 0.327 93.4 30.2 15.6 53.6 1.15 113 0.316 3,598
20 34.00 0 0.324 92.5 29.0 15.9 53.5 0.60 056 0.315 3,154
21 34.00 0 0.325 92.7 28.8 15.7 53.5 0.79 0.73 0.314 2,868
22 34.00 0 0.319 91.3 29.5 14.9 53.7 0.80 0.75 0310 3,379
23  34.00 0 0.322 92.0 28.9 15.7 53.6 0.68 0.64 0311 3,174
24  34.00 0 0.325 92.9 28.2 15.7 53.6 0.70 0.65 0311 2,753
25 34.00 0 0.317 90.5 29.6 15.0 53.5 0.49 0.33 0.311 3,502
26 34.00 0 0.325 92.7 29.7 15.9 53.8 0.79 0.74 0.314 3,481
27 34.00 0 0.316 90.2 29.2 14.9 53.5 0.49 0.36 0310 3,188
28 34.00 0 0.323 92.2 28.1 15.8 53.6 0.50 0.36 0.313 2,881
29 34.00 0 0.325 92.9 29.0 15.9 53.7 0.73 0.65 0.312 2,997
30 34.00 0 0.318 90.8 29.1 15.8 53.6 0.58 051 0311 3,134
31  34.00 0 0.322 92.1 29.2 15.9 53.6 0.56 047 0313 3,251
32 34.00 0 0.325 92.8 29.5 15.6 53.6 0.72 0.65 0.310 3,241
33 34.00 0 0.318 91.0 30.1 15.2 53.3 0.48 0.21 0.314 3,586
34 34.00 0 0.320 91.3 27.7 15.7 53.8 0.51 0.40 0.308 2,575
35 34.00 0 0.319 91.0 29.5 15.4 53.5 0.47 0.23 0.315 3,009
36 34.00 0 0.318 90.8 29.3 15.6 53.6 0.73 0.64 0.310 3,003
37 34.00 0 0.321 91.8 28.3 15.6 53.6 0.59 042 0314 2,733
38 34.00 0 0.325 92.9 28.6 15.9 53.6 0.68 0.55 0.313 2,866
39 34.00 0 0.320 91.4 29.2 15.6 53.7 0.85 0.78 0.311 2,908
Average  0.322 92.0 29.0 15.6 52.2 1.03 0.97 0313 3,154

Std. Dev.  0.005 1.4 0.6 0.4 8.2 0.51 0.56 0.003 280

Maximum  0.332 94.8 30.2 16.5 53.8 2.35 235 0.319 3,675

Minimum  0.306 87.3 27.6 14.9 1.9 0.47 0.21 0299 2,575

Total number of blows analyzed: 39
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Case Method & iCAP® Results PDIPLOT2 2017.2.58.3 - Printed 15-October-2020
20.276 SPT - 34-36 SPT-RIG 1
OP: DEV Date: 08-October-2020

BL# Sensors

1-39 F1: [SPT2] 211.2 (1.00); F2: [SPT1] 211.2 (1.00); A3: [K4807] 348.0 (1.00);
A4: [K10400] 342.0 (1.00)

Time Summary
Drive 42 seconds 8:35 AM - 8:36 AM BN 1 - 39
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PDIPLOT2 2017.2.58.3 - Printed 15-October-2020

SPT-RIG 1

OP: DEV Date: 08-October-2020
AR: 1.19 in? SP: 0.492 k/ft
LE: 37.80 ft EM: 30,000 ksi
WS: 16,807.9 fi/s JC: 0.70

EMX: Maximum Energy

ETR: Energy Transfer Ratio - Rated
FMX: Maximum Force

VMX: Maximum Velocity

BPM: Blows/Minute

DMX: Maximum Displacement
DFN: Final Displacement

EF2: Energy of F2 (ASTM D4633)
AMX: Maximum Acceleration

BL# Depth BLC EMX ETR FMX VMX BPM DMX DFN EF2 AMX
ft bl/ft k-ft (%) kips fls bpm in in k-ft g's

8 34.00 0 0.330 94.3 29.8 15.2 53.4 2.35 235 0.316 3,464
9 34.00 0 0.325 93.0 28.8 15.3 53.4 1.64 1.61 0.318 3,024
10 34.00 0 0.323 92.4 28.9 15.7 53.6 1.22 121 0.316 3,182
11 34.00 0 0.325 92.7 30.0 15.4 53.6 1.14 113 0.317 3,585
12 34.00 0 0.321 91.8 29.5 14.9 53.5 1.25 1.24 0.314 3,562
13 34.00 0 0.327 93.5 28.2 15.9 53.5 1.42 141 0317 2,918
14 34.00 0 0.332 94.8 29.5 16.0 53.5 1.25 122 0.314 3,392
15  34.00 0 0.326 93.1 29.4 14.9 53.7 1.15 114 0.313 3,410
16 34.00 0 0.328 93.6 28.2 15.8 53.6 1.20 119 0.316 2,820
17  34.00 0 0.324 92.6 29.8 15.5 53.5 1.05 1.01 0.312 3,675
18  34.00 0 0.322 92.1 29.1 15.6 53.8 0.72 0.71 0316 3,040
19  34.00 0 0.327 93.4 30.2 15.6 53.6 1.15 113 0.316 3,598
20 34.00 0 0.324 92.5 29.0 15.9 53.5 0.60 056 0.315 3,154
21 34.00 0 0.325 92.7 28.8 15.7 53.5 0.79 0.73 0.314 2,868
22  34.00 0 0.319 91.3 29.5 14.9 53.7 0.80 0.75 0310 3,379
23  34.00 0 0.322 92.0 28.9 15.7 53.6 0.68 0.64 0311 3,174
24  34.00 0 0.325 92.9 28.2 15.7 53.6 0.70 0.65 0311 2,753
25 34.00 0 0.317 90.5 29.6 15.0 53.5 0.49 0.33 0.311 3,502
26  34.00 0 0.325 92.7 29.7 15.9 53.8 0.79 0.74 0314 3,481
27 34.00 0 0.316 90.2 29.2 14.9 53.5 0.49 0.36 0310 3,188
28 34.00 0 0.323 92.2 28.1 15.8 53.6 0.50 0.36 0.313 2,881
29 34.00 0 0.325 92.9 29.0 15.9 53.7 0.73 0.65 0.312 2,997
30 34.00 0 0.318 90.8 29.1 15.8 53.6 0.58 051 0311 3,134
31 34.00 0 0.322 92.1 29.2 15.9 53.6 0.56 047 0.313 3,251
32 34.00 0 0.325 92.8 29.5 15.6 53.6 0.72 0.65 0.310 3,241
33 34.00 0 0.318 91.0 30.1 15.2 53.3 0.48 0.21 0314 3,586
34 34.00 0 0.320 91.3 27.7 15.7 53.8 0.51 0.40 0.308 2,575
35 34.00 0 0.319 91.0 29.5 15.4 53.5 0.47 0.23 0.315 3,009
36 34.00 0 0.318 90.8 29.3 15.6 53.6 0.73 0.64 0.310 3,003
37 34.00 0 0.321 91.8 28.3 15.6 53.6 0.59 042 0314 2,733
38 34.00 0 0.325 92.9 28.6 15.9 53.6 0.68 0.55 0.313 2,866
39 34.00 0 0.320 91.4 29.2 15.6 53.7 0.85 0.78 0.311 2,908
Average  0.323 92.3 29.1 15.5 53.6 0.88 0.81 0.313 3,167

Std. Dev.  0.004 1.1 0.6 0.3 0.1 0.41 0.45 0.002 294

Maximum  0.332 94.8 30.2 16.0 53.8 2.35 235 0.318 3,675

Minimum  0.316 90.2 27.7 14.9 53.3 0.47 0.21 0308 2,575

Total number of blows analyzed: 32

BL# Sensors

1-39 F1:[SPT2] 211.2 (1.00); F2: [SPT1] 211.2 (1.00); A3: [K4807] 348.0 (1.00);

A4: [K10400] 342.0 (1.00)



Geosciences Testing & Research Inc Page 2

Case Method & iCAP® Results PDIPLOT2 2017.2.58.3 - Printed 15-October-2020
20.276 SPT - 34-36 SPT-RIG 1
OP: DEV Date: 08-October-2020

Time Summary
Drive 42 seconds 8:35 AM - 8:36 AM BN 1 - 39



Geosciences Testing & Research Inc - PDIPLOT2 Ver 2017.2.58.3 - Case Method & iCAP® Results
Printed: 15-October-2020 Test started: 08-October-2020

20.276 SPT - 36-38

EMX (k-ft) FMX (kips) BPM (bpm)
Maximum Energy Maximum Force Blows/Minute
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20.276 SPT - 36-38
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PDIPLOT2 2017.2.58.3 - Printed 15-October-2020

SPT-RIG 1

OP: DEV Date: 08-October-2020
AR: 1.19 in? SP: 0.492 k/ft
LE: 38.80 ft EM: 30,000 ksi
WS: 16,807.9 fi/s JC: 0.70

EMX: Maximum Energy

ETR: Energy Transfer Ratio - Rated
FMX: Maximum Force

VMX: Maximum Velocity

BPM: Blows/Minute

DMX: Maximum Displacement
DFN: Final Displacement

EF2: Energy of F2 (ASTM D4633)
AMX: Maximum Acceleration

BL# Depth BLC EMX ETR FMX VMX BPM DMX DFN EF2 AMX
ft bl/ft k-ft (%) kips fls bpm in in k-ft g's

1 36.00 0 0.322 91.9 28.8 16.7 40.3 1.33 1.33 0.318 2,850
2 36.00 0 0.321 91.6 28.6 16.2 53.7 1.84 1.84 0.318 3,113
3 36.00 0 0.316 90.2 28.3 15.7 54.0 1.26 1.26 0.316 2,620
4 36.00 0 0.326 93.2 27.9 15.8 54.2 1.38 1.38 0.318 2,791
5 36.00 0 0.326 93.1 29.1 16.0 53.9 1.11 1.06 0.318 3,033
6 36.00 0 0.332 94.9 28.6 15.5 54.2 1.40 1.38 0.319 2,791
7 36.00 0 0.329 93.9 29.3 15.2 54.0 1.48 144 0.318 3,147
8 36.00 0 0.326 93.2 29.5 15.1 54.0 1.29 1.25 0.318 3,424
9 36.00 0 0.323 92.3 29.5 15.0 54.0 1.30 1.26 0.316 3,400
10 36.00 0 0.329 93.9 28.6 15.5 54.0 1.23 117 0.322 2,591
11 36.00 0 0.327 93.6 28.5 15.9 541 1.03 0.97 0319 2,678
12 36.00 0 0.320 91.5 29.2 15.2 54.0 1.04 0.97 0.318 3,031
13 36.00 0 0.317 90.6 28.0 15.2 53.9 0.99 0.93 0315 2,632
14 36.00 0 0.325 92.8 28.1 15.7 541 1.01 0.94 0315 2,590
15  36.00 0 0.330 94.2 28.4 15.6 54.0 1.28 122 0.318 2,612
16 36.00 0 0.324 92.5 28.9 15.4 53.9 0.85 0.79 0.318 3,252
17  36.00 0 0.323 92.4 28.2 15.5 54.0 1.02 0.97 0.319 3,070
18  36.00 0 0.326 93.3 29.1 15.4 541 1.11 1.06 0.317 3,297
19  36.00 0 0.321 91.6 29.4 15.0 54.0 0.99 0.95 0.321 3,029
20 36.00 0 0.320 91.5 28.2 15.4 541 1.10 1.05 0.319 2,722
21 36.00 0 0.323 92.4 29.7 15.3 54.0 1.11 1.08 0.318 3,323
22  36.00 0 0.329 94.0 28.7 15.8 54.0 1.03 1.01 0.318 2,705
23  36.00 0 0.328 93.8 29.1 15.6 51.9 1.11 111 0.317 3,070
Average  0.324 92.7 28.8 15.6 53.3 1.19 1.15 0.318 2,947

Std. Dev.  0.004 1.2 0.5 0.4 2.8 0.21 0.22  0.001 274

Maximum  0.332 94.9 29.7 16.7 54.2 1.84 1.84 0.322 3,424

Minimum  0.316 90.2 27.9 15.0 40.3 0.85 0.79 0315 2,590

Total number of blows analyzed: 23

BL# Sensors

1-23 F1:[SPT2] 211.2 (1.00); F2: [SPT1] 211.2 (1.00); A3: [K4807] 348.0 (1.00);

A4: [K10400] 342.0 (1.00)

Time Summary

Drive 24 seconds 8:58 AM - 8:58 AM BN 1 - 23



Geosciences Testing & Research Inc
Case Method & iCAP® Results

20.276 SPT - 36-38

Page 1

PDIPLOT2 2017.2.58.3 - Printed 15-October-2020

SPT-RIG 1

OP: DEV Date: 08-October-2020
AR: 1.19 in? SP: 0.492 k/ft
LE: 38.80 ft EM: 30,000 ksi
WS: 16,807.9 fi/s JC: 0.70

EMX: Maximum Energy

ETR: Energy Transfer Ratio - Rated
FMX: Maximum Force

VMX: Maximum Velocity

BPM: Blows/Minute

DMX: Maximum Displacement
DFN: Final Displacement

EF2: Energy of F2 (ASTM D4633)
AMX: Maximum Acceleration

BL# Depth BLC EMX ETR FMX VMX BPM DMX DFN EF2 AMX
ft bl/ft k-ft (%) kips fls bpm in in k-ft g's

5 36.00 0 0.326 93.1 29.1 16.0 53.9 1.11 1.06 0.318 3,033
6 36.00 0 0.332 94.9 28.6 15.5 54.2 1.40 1.38 0.319 2,791
7 36.00 0 0.329 93.9 29.3 15.2 54.0 1.48 144 0.318 3,147
8 36.00 0 0.326 93.2 29.5 15.1 54.0 1.29 1.25 0.318 3,424
9 36.00 0 0.323 92.3 29.5 15.0 54.0 1.30 1.26 0.316 3,400
10 36.00 0 0.329 93.9 28.6 15.5 54.0 1.23 117 0.322 2,591
11 36.00 0 0.327 93.6 28.5 15.9 541 1.03 0.97 0319 2,678
12 36.00 0 0.320 91.5 29.2 15.2 54.0 1.04 0.97 0.318 3,031
13 36.00 0 0.317 90.6 28.0 15.2 53.9 0.99 0.93 0.315 2,632
14  36.00 0 0.325 92.8 28.1 15.7 541 1.01 0.94 0315 2,590
15  36.00 0 0.330 94.2 28.4 15.6 54.0 1.28 122 0.318 2,612
16 36.00 0 0.324 92.5 28.9 15.4 53.9 0.85 0.79 0.318 3,252
17  36.00 0 0.323 92.4 28.2 15.5 54.0 1.02 0.97 0.319 3,070
18  36.00 0 0.326 93.3 29.1 15.4 541 1.11 1.06 0.317 3,297
19  36.00 0 0.321 91.6 29.4 15.0 54.0 0.99 0.95 0.321 3,029
20 36.00 0 0.320 91.5 28.2 15.4 541 1.10 1.05 0.319 2,722
21 36.00 0 0.323 92.4 29.7 15.3 54.0 1.11 1.08 0.318 3,323
22  36.00 0 0.329 94.0 28.7 15.8 54.0 1.03 1.01 0.318 2,705
23  36.00 0 0.328 93.8 29.1 15.6 51.9 1.11 111 0.317 3,070
Average  0.325 92.9 28.8 15.4 53.9 1.13 1.08 0.318 2,968

Std. Dev.  0.004 1.1 0.5 0.3 0.5 0.15 0.16  0.002 285

Maximum  0.332 94.9 29.7 16.0 54.2 1.48 144 0.322 3,424

Minimum  0.317 90.6 28.0 15.0 51.9 0.85 0.79 0315 2,590

Total number of blows analyzed: 19

BL# Sensors

1-23 F1:[SPT2] 211.2 (1.00); F2: [SPT1] 211.2 (1.00); A3: [K4807] 348.0 (1.00);

A4: [K10400] 342.0 (1.00)

Time Summary

Drive 24 seconds 8:58 AM - 8:58 AM BN 1 - 23



Geosciences Testing & Research Inc - PDIPLOT2 Ver 2017.2.58.3 - Case Method & iCAP® Results
Printed: 15-October-2020 Test started: 08-October-2020

20.276 SPT - 38-40

EMX (k-ft) FMX (kips) BPM (bpm)
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20.276 SPT - 38-40
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PDIPLOT2 2017.2.58.3 - Printed 15-October-2020

SPT-RIG 1

OP: DEV Date: 08-October-2020
AR: 1.19 in? SP: 0.492 k/ft
LE: 40.80 ft EM: 30,000 ksi
WS: 16,807.9 fi/s JC: 0.70

EMX: Maximum Energy

ETR: Energy Transfer Ratio - Rated
FMX: Maximum Force

VMX: Maximum Velocity

BPM: Blows/Minute

DMX: Maximum Displacement
DFN: Final Displacement

EF2: Energy of F2 (ASTM D4633)
AMX: Maximum Acceleration

BL# Depth BLC EMX ETR FMX VMX BPM DMX DFN EF2 AMX
ft bl/ft k-ft (%) kips fls bpm in in k-ft g's

1 36.00 0 0.319 91.2 26.9 14.5 40.3 1.36 1.33 0.309 2,855
2 36.00 0 0.322 91.9 26.7 14.5 53.9 1.28 1.25 0.308 2,750
3 36.00 0 0.319 91.3 26.2 14.2 541 1.44 144 0.305 2,765
4 36.00 0 0.323 92.4 26.8 14.3 53.9 1.32 1.28 0.313 3,321
5 36.00 0 0.323 92.3 26.7 14.1 54.0 1.26 122 0313 2,779
6 36.00 0 0.321 91.6 27.2 14.0 54.2 1.36 1.33  0.312 3,056
7 36.00 0 0.321 91.6 26.4 14.0 53.9 1.25 119 0311 2914
8 36.00 0 0.326 93.1 27.0 14.4 54.2 1.20 1.16 0.308 3,154
9 36.00 0 0.322 92.0 26.1 14.4 54.0 1.06 1.02 0.312 3,131
10 36.00 0 0.318 90.8 26.5 14.3 54.0 0.89 0.84 0.309 3,189
11 36.00 0 0.320 914 26.2 14.1 54.0 0.99 0.95 0.307 3,274
12 36.00 0 0.318 90.9 25.1 14.1 54.0 1.19 115 0.313 3,265
13 36.00 0 0.322 91.9 26.3 14.5 54.0 1.00 0.96 0.314 2,898
14 36.00 0 0.325 92.9 25.7 14.8 541 1.49 146 0.310 3,110
15  36.00 0 0.315 90.0 25.7 13.9 54.0 1.12 1.08 0.310 3,314
16 36.00 0 0.312 89.1 25.6 14.0 53.9 0.93 0.88 0.306 3,369
17  36.00 0 0.317 90.7 26.0 14.3 541 1.17 113 0.309 3,399
18  36.00 0 0.319 91.3 26.8 14.0 54.0 0.97 091 0314 2,716
19  36.00 0 0.321 91.8 26.5 14.2 54.0 1.08 1.03 0.312 2,835
20 36.00 0 0.316 90.2 26.7 13.8 53.9 0.88 0.83 0.309 2,821
21 36.00 0 0.319 91.0 26.4 14.3 54.2 0.87 0.82 0.307 3,204
22  36.00 0 0.314 89.6 26.0 13.9 54.0 0.87 0.83 0.309 3,361
23  36.00 0 0.320 91.5 271 13.8 541 1.28 122 0.312 2,847
24  36.00 0 0.323 92.2 25.8 14.1 54.1 1.21 1.18 0.309 3,381
25 36.00 0 0.327 93.4 26.9 13.8 54.0 1.24 1.22 0313 2,677
26 36.00 0 0.322 91.9 259 14.1 53.9 1.19 118 0.312 3,174
27  36.00 0 0.322 92.0 271 13.6 54.0 0.95 0.93 0.315 2,561
28 36.00 0 0.313 89.6 27.3 13.5 53.9 0.69 0.62 0.316 2,883
29 36.00 0 0.312 89.3 26.7 14.0 54.0 0.62 0.57 0.315 3,245
Average  0.320 91.3 26.4 14.1 53.5 1.11 1.07 0.311 3,043

Std. Dev.  0.004 1.1 0.5 0.3 2.5 0.21 0.22 0.003 247

Maximum  0.327 93.4 27.3 14.8 54.2 1.49 146 0.316 3,399

Minimum  0.312 89.1 25.1 13.5 40.3 0.62 0.57 0.305 2,561

Total number of blows analyzed: 29

BL# Sensors

1-29 F1:[SPT2] 211.2 (1.00); F2: [SPT1] 211.2 (1.00); A3: [K4807] 348.0 (1.00);

A4: [K10400] 342.0 (1.00)
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Case Method & iCAP® Results PDIPLOT2 2017.2.58.3 - Printed 15-October-2020
20.276 SPT - 38-40 SPT-RIG 1
OP: DEV Date: 08-October-2020

Time Summary
Drive 31 seconds 9:20 AM - 9:21 AM BN 1 -29
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PDIPLOT2 2017.2.58.3 - Printed 15-October-2020

SPT-RIG 1

OP: DEV Date: 08-October-2020
AR: 1.19 in? SP: 0.492 k/ft
LE: 40.80 ft EM: 30,000 ksi
WS: 16,807.9 fi/s JC: 0.70

EMX: Maximum Energy

ETR: Energy Transfer Ratio - Rated
FMX: Maximum Force

VMX: Maximum Velocity

BPM: Blows/Minute

DMX: Maximum Displacement
DFN: Final Displacement

EF2: Energy of F2 (ASTM D4633)
AMX: Maximum Acceleration

BL# Depth BLC EMX ETR FMX VMX BPM DMX DFN EF2 AMX
ft bl/ft k-ft (%) kips fls bpm in in k-ft g's

11 36.00 0 0.320 914 26.2 14.1 54.0 0.99 0.95 0.307 3,274
12 36.00 0 0.318 90.9 25.1 14.1 54.0 1.19 115 0.313 3,265
13 36.00 0 0.322 91.9 26.3 14.5 54.0 1.00 0.96 0.314 2,898
14 36.00 0 0.325 92.9 25.7 14.8 541 1.49 146 0.310 3,110
15  36.00 0 0.315 90.0 25.7 13.9 54.0 1.12 1.08 0.310 3,314
16 36.00 0 0.312 89.1 25.6 14.0 53.9 0.93 0.88 0.306 3,369
17  36.00 0 0.317 90.7 26.0 14.3 541 1.17 113 0.309 3,399
18  36.00 0 0.319 91.3 26.8 14.0 54.0 0.97 091 0314 2,716
19  36.00 0 0.321 91.8 26.5 14.2 54.0 1.08 1.03 0.312 2,835
20 36.00 0 0.316 90.2 26.7 13.8 53.9 0.88 0.83 0.309 2,821
21 36.00 0 0.319 91.0 26.4 14.3 54.2 0.87 0.82 0.307 3,204
22  36.00 0 0.314 89.6 26.0 13.9 54.0 0.87 0.83 0.309 3,361
23  36.00 0 0.320 91.5 271 13.8 541 1.28 1.22 0.312 2,847
24  36.00 0 0.323 92.2 25.8 14.1 541 1.21 118 0.309 3,381
25 36.00 0 0.327 93.4 26.9 13.8 54.0 1.24 122 0.313 2,677
26 36.00 0 0.322 91.9 259 14.1 53.9 1.19 118 0.312 3,174
27  36.00 0 0.322 92.0 271 13.6 54.0 0.95 0.93 0.315 2,561
28 36.00 0 0.313 89.6 27.3 13.5 53.9 0.69 0.62 0.316 2,883
29 36.00 0 0.312 89.3 26.7 14.0 54.0 0.62 0.57 0.315 3,245
Average  0.319 91.1 26.3 14.0 54.0 1.04 1.00 0.311 3,070

Std. Dev.  0.004 1.2 0.6 0.3 0.1 0.21 0.22 0.003 267

Maximum  0.327 93.4 27.3 14.8 54.2 1.49 146 0.316 3,399

Minimum  0.312 89.1 25.1 13.5 53.9 0.62 0.57 0.306 2,561

Total number of blows analyzed: 19

BL# Sensors

1-29 F1:[SPT2] 211.2 (1.00); F2: [SPT1] 211.2 (1.00); A3: [K4807] 348.0 (1.00);

A4: [K10400] 342.0 (1.00)

Time Summary

Drive 31 seconds 9:20 AM -9:21 AM BN 1 - 29



Geosciences Testing & Research Inc - PDIPLOT2 Ver 2017.2.58.3 - Case Method & iCAP® Results
Printed: 15-October-2020 Test started: 08-October-2020

20.276 SPT - 40-42

EMX (k-ft) FMX (kips) BPM (bpm)
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20.276 SPT - 40-42
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PDIPLOT2 2017.2.58.3 - Printed 15-October-2020

SPT-RIG 1

OP: DEV Date: 08-October-2020
AR: 1.19 in? SP: 0.492 k/ft
LE: 43.80 ft EM: 30,000 ksi
WS: 16,807.9 fi/s JC: 0.70

EMX: Maximum Energy

ETR: Energy Transfer Ratio - Rated
FMX: Maximum Force

VMX: Maximum Velocity

BPM: Blows/Minute

DMX: Maximum Displacement
DFN: Final Displacement

EF2: Energy of F2 (ASTM D4633)
AMX: Maximum Acceleration

BL# Depth BLC EMX ETR FMX VMX BPM DMX DFN EF2 AMX
ft bl/ft k-ft (%) kips fls bpm in in k-ft g's

1 36.00 0 0.312 89.2 25.9 13.9 40.3 1.38 1.36 0.313 2,887
2 36.00 0 0.309 88.3 25.2 13.3 54.4 1.14 111  0.310 2,785
3 36.00 0 0.313 89.3 25.7 13.4 54.3 1.16 112 0.308 3,021
4 36.00 0 0.317 90.7 26.6 14.2 541 1.21 116 0.311 2,603
5 36.00 0 0.322 92.1 26.3 14.3 54.3 0.99 0.94 0311 3,083
6 36.00 0 0.325 92.9 27.0 14.4 54.2 1.39 1.35 0.313 2,977
7 36.00 0 0.317 90.5 27.0 13.9 54.2 1.05 0.99 0.315 3,008
8 36.00 0 0.325 92.9 275 13.8 54.2 1.38 1.31  0.312 2,802
9 36.00 0 0.315 89.9 26.6 13.5 54.2 0.95 0.87 0.314 2,831
10 36.00 0 0.324 92.5 271 13.6 54.2 1.15 1.06 0.311 2,498
11 36.00 0 0.315 89.9 26.8 13.2 54.2 1.14 1.06 0.310 2,681
12 36.00 0 0.315 89.9 26.8 12.9 54.2 1.32 126 0.312 2,491
13 36.00 0 0.318 90.7 26.6 13.2 54.2 1.23 116 0.315 2,948
14 36.00 0 0.314 89.7 25.7 13.3 54.0 0.74 0.64 0.310 3,042
15  36.00 0 0.316 90.2 25.7 13.1 54.3 0.76 0.67 0311 2,994
16 36.00 0 0.314 89.8 26.4 13.5 53.9 0.81 0.73 0312 2,996
17  36.00 0 0.312 89.1 27.0 12.7 541 0.92 0.84 0314 2,434
18  36.00 0 0.314 89.6 26.7 12.9 541 1.14 1.09 0.313 2,895
19  36.00 0 0.311 88.9 26.4 12.8 54.0 1.11 1.08 0.307 2,868
20 36.00 0 0.314 89.6 27.0 12.6 541 1.03 1.00 0.312 2,411
21 36.00 0 0.313 89.3 26.6 12.8 541 0.93 0.89 0.309 2,687
22  36.00 0 0.316 90.3 27.0 12.6 541 0.97 094 0312 2,724
23  36.00 0 0.317 90.6 26.4 13.6 541 1.01 0.98 0.311 2,821
24  36.00 0 0.316 90.3 26.1 13.2 54.1 1.15 110 0.308 2,962
25 36.00 0 0.319 91.2 259 13.4 54.0 1.23 121 0.310 3,030
26 36.00 0 0.318 90.9 27.0 12.9 53.8 1.19 119 0.310 2,749
27  36.00 0 0.322 92.0 26.8 13.2 54.3 1.54 152 0.309 2,595
28 36.00 0 0.312 89.1 26.1 13.1 54.0 1.03 1.01 0310 2,972
29 36.00 0 0.318 91.0 27.2 13.0 54.0 1.23 121  0.312 2,803
30 36.00 0 0.317 90.6 26.3 13.4 54.0 1.07 1.06 0.311 2,997
31  36.00 0 0.316 90.4 26.5 13.2 54.0 1.33 1.32  0.310 2,929
32 36.00 0 0.317 90.6 27.3 13.1 54.0 1.40 1.39 0.307 2,537
33 36.00 0 0.318 90.9 27.3 13.2 54.0 1.26 1.24 0.310 2,740
34 36.00 0 0.317 90.6 27.4 12.7 53.9 1.17 115 0.313 2,652
35 36.00 0 0.315 90.1 271 13.1 53.7 1.27 1.27 0.309 2,741
Average  0.316 90.4 26.6 13.3 53.7 1.14 1.09 0311 2,806

Std. Dev.  0.004 1.1 0.6 0.5 2.3 0.18 0.20 0.002 188

Maximum  0.325 92.9 275 14.4 54.4 1.54 152 0.315 3,083

Minimum  0.309 88.3 25.2 12.6 40.3 0.74 0.64 0.307 2411

Total number of blows analyzed: 35

BL# Sensors

1-35 F1:[SPT2] 211.2 (1.00); F2: [SPT1] 211.2 (1.00); A3: [K4807] 348.0 (1.00);

A4: [K10400] 342.0 (1.00)
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Case Method & iCAP® Results PDIPLOT2 2017.2.58.3 - Printed 15-October-2020
20.276 SPT - 40-42 SPT-RIG 1
OP: DEV Date: 08-October-2020

Time Summary
Drive 37 seconds 9:37 AM - 9:38 AMBN 1 -35
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PDIPLOT2 2017.2.58.3 - Printed 15-October-2020

SPT-RIG 1

OP: DEV Date: 08-October-2020
AR: 1.19 in? SP: 0.492 k/ft
LE: 43.80 ft EM: 30,000 ksi
WS: 16,807.9 fi/s JC: 0.70

EMX: Maximum Energy

ETR: Energy Transfer Ratio - Rated
FMX: Maximum Force

VMX: Maximum Velocity

BPM: Blows/Minute

DMX: Maximum Displacement
DFN: Final Displacement

EF2: Energy of F2 (ASTM D4633)
AMX: Maximum Acceleration

BL# Depth BLC EMX ETR FMX VMX BPM DMX DFN EF2 AMX
ft bl/ft k-ft (%) kips fls bpm in in k-ft g's

7 36.00 0 0.317 90.5 27.0 13.9 54.2 1.05 0.99 0.315 3,008
8 36.00 0 0.325 92.9 275 13.8 54.2 1.38 1.31 0312 2,802
9 36.00 0 0.315 89.9 26.6 13.5 54.2 0.95 0.87 0.314 2,831
10 36.00 0 0.324 92.5 271 13.6 54.2 1.15 1.06 0.311 2,498
11 36.00 0 0.315 89.9 26.8 13.2 54.2 1.14 1.06 0.310 2,681
12 36.00 0 0.315 89.9 26.8 12.9 54.2 1.32 1.26 0.312 2,491
13 36.00 0 0.318 90.7 26.6 13.2 54.2 1.23 116 0.315 2,948
14 36.00 0 0.314 89.7 25.7 13.3 54.0 0.74 0.64 0.310 3,042
15  36.00 0 0.316 90.2 25.7 13.1 54.3 0.76 0.67 0311 2,994
16 36.00 0 0.314 89.8 26.4 13.5 53.9 0.81 0.73 0312 2,996
17  36.00 0 0.312 89.1 27.0 12.7 541 0.92 0.84 0314 2,434
18  36.00 0 0.314 89.6 26.7 12.9 541 1.14 1.09 0.313 2,895
19  36.00 0 0.311 88.9 26.4 12.8 54.0 1.11 1.08 0.307 2,868
20 36.00 0 0.314 89.6 27.0 12.6 541 1.03 1.00 0.312 2,411
21 36.00 0 0.313 89.3 26.6 12.8 541 0.93 0.89 0.309 2,687
22  36.00 0 0.316 90.3 27.0 12.6 541 0.97 094 0312 2,724
23  36.00 0 0.317 90.6 26.4 13.6 541 1.01 0.98 0.311 2,821
24 36.00 0 0.316 90.3 26.1 13.2 541 1.15 110 0.308 2,962
25 36.00 0 0.319 91.2 259 13.4 54.0 1.23 121 0.310 3,030
26 36.00 0 0.318 90.9 27.0 12.9 53.8 1.19 1.19 0.310 2,749
Average  0.316 90.3 26.6 13.2 541 1.06 1.00 0311 2,794

Std. Dev.  0.003 1.0 0.5 0.4 0.1 0.17 0.18 0.002 200

Maximum  0.325 92.9 275 13.9 54.3 1.38 1.31  0.315 3,042

Minimum  0.311 88.9 25.7 12.6 53.8 0.74 0.64 0.307 2411

Total number of blows analyzed: 20

BL# Sensors

1-35 F1: [SPT2] 211.2 (1.00); F2: [SPT1] 211.2 (1.00); A3: [K4807] 348.0 (1.00);

A4: [K10400] 342.0 (1.00)

Time Summary

Drive 37 seconds 9:37 AM - 9:38 AM BN 1 - 35
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Geophysical Borehole Logs



Haley & Aldrich / Concord, MA - HA20-CMT-1 conventional log plot

Comments

Depth caliper (inches) FTemp (deg C)
tingft 47 67 1
ambient flow (gpm) FRes (ohm-m)
03 03 22
zero ambient flow pumping flow (gpm)
@
0.3 0.3 0.3

zero pumping flow
@)

0.3
5 f all depths in feet below ground surface;
g steel casing to approximately 75 feet
deep; the water level was near 35.5 feet
deep at the time of logging; note that the
U FTemp & FRes logs shown on this plot
10 ‘ were the second attempt at this well
% (the logging probe caught at 76.5 feet
5 deep on the first attempt, where the
% borehole diameter abruptly decreased,
resulting in some erratic data values that
J
l, necessitated re-recording the fluid logs)
15 —
{
{
_
2 —
{
{
_J
25 —
{
30 —
r _
35
—
{
{
40 {\5
{
}
45
( )
50
g\
|
{
]
55
<\
|
_
60 {
— [ Y
{ !
{ ) ¢
S { B!
65 z \ g
— § s
: | <
$ § —
e l >
70 ; ! e
g: i
I
] } [—
! e
7 , / weak upward inflow while pumping
— — f } entered between the casing bottom &
g " { 80 feet deep (possibly at the minor
3 ) / caliper enlargement & FRes inflection
near 77 to 78 feet, &lor the caliper
! $ =5
80 ; i ( enlargement & FTemp/FRes variations
} I‘ immediately below the casing bottom)
3 {
{ {
4 —
8 i . \_I_‘ upward inflow originated between 85 to
r-> 90 feet deep, during both ambient &
! | pumping conditions (probably at the
§ } caliper enlargement & FRes slope
change near 86 feet)
90 ® § {
j (
_3 { y
t (
) j—
95

1201727 - ha20cmtl.wcl




Haley & Aldrich / Concord, MA - HA20-CMT-1 optical & acoustic televiewer log plot

Depth Tilt OBI40 image ABI40 traveltime
. f EEE T ]
Lin:1ft 0 deg 4 0° 90° 180° 270° 0° 0° 90° 180° 270° 0° 0° 90° 180° 270° 0°
Magn.Field upper OBI image (rotated by -134.0 deg) upper ABI traveltime (rotated by 78.7 deg) upper ABI amplitude (rotated by 78.7 deg)
I
L
0 uT 90 0° 90° 180° 270° 0° 0° 90° 180° 270° 0° 0° 90° 180° 270° 0°
Azimuth
|
1
0 deg 360
caliper (inches)
4.7 6.7
Tilt
e !
0 deg 4
e |
e |
|
|
|
Nl
X
:
- 74
- 76
- 78
T -
L |
| -
g [
-l K
& k
L A
- 80 E - .
; , |
| - }
| 4 ‘
| ) v
' / ‘
| \
= |
é |
| ’
| !
| <
I : ;
| I
| !
% ‘ ;
‘; il
v ‘
| 1
| il
! )
- 82 L: x’
% : :
|
| il
v i N
i : \
| |
| | \
| i !
B r
- i ‘ ¢
E | ; r'
I ]
| | >
| | i
| i ¢
| {
| il
h ! |
L | !
| ¢
|
-84 c | % ;
T I |
! !
| .
! N
! /
- ! )
| 4
| 1
| L
% ‘ |
! ‘
| s
I I \
I} f
| )
| |
| |
! )
é ‘ ‘
! |
! |
! L
|

ABI40 amplitude
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- 86

- 88

- 90

- 92

- 94
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Haley & Aldrich / Concord, MA - HA20-CMT-2 conventional log plot

Depth caliper (inches) FTemp (deg C) Comments
lingft 4 69 " |
ambient flow (gpm) FRes (ohm-m)
03 03 20 2%
zero ambient flow pumping flow (gpm)
&)
0.3 0.3 -0.3 0.3
L 5 )) all depths in feet below ground surface;
L 1 temporary steel casing to approximately
| { 89.5 feet deep; the water level was near
{ 50 feet deep at the time of logging
| 2
L =
[ 10 S
B ]
{
- JE—
}
- 15 —
i {
i 3
L
i [N
- 20 —
L
R 1
- §
B S
- 25 A
i !
B i
L r”g
L $
30 —_—
-3 $\{
i !
- i
L ,/—?
- 40 L j
- |
- !
- 3
- 45 L D)
; |
:
oo g N P
B { \ —
R i l ~
R — ) I
- z \ N
i I— 1 )
R E AN Vs
R ¢ ~ 9
: — —
-0 — ) i
R ¢ \ {
- i ¢ \
B — bl \
6 S ] \
i 3 N [
- ! ( &
B ¢ > |
B ¢ \ \
- C -
- D— { J
B ! ™~ I
R $ N
R — y 8
- o | SN —
~ — =
B { ) \
- e { \
- 80 — ;
? ?
B I
L g5 e | /4
i {
B [
[ > é \l /l upward ambient flow from below exited
- 90 : S | ata zone of \owgr hydraulic head
: ‘ B f 3 \ between the casing bottom & 91.5 feet
j f l, \deep
| } 4 { weak inflow while pumping entered
B ‘} ] I between 91.5 to 98 feet deep (possibly
- 95 \ } at minor caliper &or FTemp/FRes
- variations near 93 or 95 to 97 feet)
~ i |
[ _ 1
= ;7 f \i some upward ambient flow may have
L ited at fl hydraulic head
-1 & l s between 981 104 fet deep (robably
B E é at the minor caliper enlargement near
100 feet)
- 105 f upward inflow entered between 104 to
L { 114 feet deep, during both ambient &
B 2 pumping conditions (possibly at the
i ) minor caliper increase between 107 to
| { \ y 112 feet, or subtle FTemp/FRes
| 10 l > ¥ inflections near 105, 107, 108.5, &/or
r 2 ( 110 to 113 feet)
B ! )
{ (
B ! i —
- 115 ; = 5 inflow while pumping entered between
L 3 t 114 to 122 feet deep (possibly at subtle
L ; ? FTemp/FRes slope changes near 117
or 118 feet)
L | i
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120

inflow while pumping entered between
122 to 130 feet deep (probably at the
caliper enlargement & FRes decrease
near 123.5 feet, & possibly also at
FTemp/FRes variations near 126 &/or
129 feet)

\/\——-’“—M——“
\/\\_,___,-wv———

\./«\—\./\._/m’\.,-m

125

[

130 =

weak upward flow originated greater
than 130 feet deep, during both
ambient & pumping conditions (possibly
near the FTemp & FRes inflections near
130, 132.5 &Jor 134 feet); the FRes
increase near 135 feet likely represents
some driling residue at the bottom of
the borehole

et

e

N~ A
N

~

135

1201727 - ha20cmt2.wcl
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Haley & Aldrich / Concord, MA - HA20-CMT-2 optical & acoustic televiewer log plot

ABI40 amplitude

ABI40 traveltime

OBI40 image

Tilt

Depth
lin:1ft

90° 180° 270° 0°

upper ABI amplitude (rotated by 45.0 deg)

0°

90° 180° 270° 0°

upper ABI traveltime (rotated by 45.0 deg)

0°

180° 270° 0°

upper OBI image (rotated by -142.0 deg)

90°

deg
Magn.Field

90° 180° 270° 0°

0°

90° 180° 270° 0°

0°

180° 270° 0°

90 0° 90°

uT
Azimuth

360

deg
caliper (inches)

Tilt

S |

deg
Mag.Field
b

140

uT
Azimuth

360

deg

- 88

e S B L I W

- 90

- 92

- 94

Al -
b *;Ti;;ii [ R AP T N

- 96

- 98

A R TIVA Y

Page 1



9 TRy

_ 7 SRR oY (RGN L7 R

BESINE PraE B s AT

I TS P N TP e Y

Pl |

UL L N TV ) I A

MU T T I A T T

T T T T T T s

R T T e e L

VUV Tl LT My n T R

- 100

- 102

- 104

- 106

- 108

- 110

- 112

- 114

- 116

Page 2



&

1h

T T W T T T T

b NN AN SN — SN
ELTI/I\F\S\‘;,J[>\I</:)> Y, 4 A W A W A NAATANA N IATANAN Nn_nlAn N M AN JARL'AN NN\ JAYAY mo. nn N VARRVAN A L S T — n_n —Y n _— JAWARNAY no_nan | AN nn
— W e v /R v U \ vV v v v Ny \r
| o ______ L S U O L O I _ R S e e
\\\\\\\\\\\ I T BV el et G e R ATV i U S T ol e (Y SN B Vil ittt il Sttt et ittt 4 v n \ - I v
o0 [=] N < (1=} (-] [=3 N
~ N N N N N o o
~ ~ ~ ~ ~ ~ ~ ~
| | | | | | | |

Page 3



L i

e TS

<

(e

-
1

Page 4



Haley & Aldrich / Concord, MA - HA20-CMT-3 optical & acoustic televiewer log plot

Depth Tilt OBI40 image ABI40 traveltime ABI40 amplitude
. 1 f T |
Lin:1ft 0 deg 4 0° 90° 180° 270° 0° 0° 90° 180° 270° 0° 0° 90° 180° 270° 0°
Magn.Field upper OBI image (rotated by -13.0 deg) upper ABI traveltime (rotated by 218.8 deg) upper ABI amplitude (rotated by 218.8 deg)
| Il
I Ll
0 uT 90 0° 90° 180° 270° 0° 0° 90° 180° 270° 0° 0° 90° 180° 270° 0°
Azimuth
| |
T 1
0 deg 360
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e i !
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b
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I
|
|
|
I
I
I
T
-
|
I
I
I
I
- 106
- 108
\J |
= _ |
= = ,‘
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Haley & Aldrich / Concord, MA - HA20-CMT-3 conventional log plot

Depth caliper (inches) FTemp (deg C) Comments
I 1 |
. I Ll T
fingft 4 69 1
ambient flow (gpm) FRes (ohm-m)
| I
T Ll
0.3 0.3 20 25
zero ambient flow pumping flow (gpm)
&)
0.3 0.3 -0.3 0.3
zero pumping flow
@)
0.3 0.3
: 2 all depths in feet below ground surface;
5 ﬁ steel casing to approximately 104.5 feet
[ 3 deep; the water level was near 46.5 feet
n } deep at the time of logging; the
~ (—’4 reduction in diameter near 105 feet was
= apparently caused by a piece of dril
- 10 L steel wedged between the casing
| 1 bottom & the bedrock; the
B variable/enlarged borehole diameter
between 105 to 114 feet deep may
B *\/__\ have been caused by difficulty
n experienced by the driller while
- 15 p ﬁk removing a damaged core barrel from
= g this borehole
- 20 L
i —
- 25 L
i {
B Ik/i
i L
- 30 —
B —
- 35 %.
+ |
L g

T
Y
o

- 45 %
i | :
i — ) (
5 £ ) /
: — —
i $ { }
R — § \
| s - ( ¢
* - S
i { | \
R S { \
- 60 — ’
N\
- 1
R {
B AN |
- 65 —_ (
B ] N
R ¢ Y
B ! 3 ¢
R — |
C 70 — N
B ] J\ &S
i NI
R \5 \l
HEE ! -
i } 3o
R — {9
o — -
i ! PR
R ; L {
B — SR
g5 E— )
~ § =
B ) 1
R — ¢\
o — T
B | b
R { Y
R — Yo
- — i
i 3 ¢\
R J NI
R — (0
- 100 —_— -
B b
R — |
i ¢ —
: — < '7 most upward inflow while pumpin
= 105 o N J emetreg bet\(/jveeﬂn the rc!sirﬁlg b(?ttogn&
L % / 5 108 feet deep (probably at caliper
L ® S—’J 0 é \k enlargements near 105.5 to 107 feet)
B i } j upward inflow while pumping originated
- > J J (possy fom rumerous et &
: /) { l FpTemp/yFRes variations, inclu%ing near
L } {) { 110,111,112, 114, 115.5, & 117 feet)
i t / }
L 15 I ¢ (
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Haley & Aldrich / Concord, MA - HA20-CMT-4 conventional log plot

Depth . caliper (inches) . FTemp (deg C) . ‘ Comments
tingft 4 6 95 15 |
‘ ambient flow (gpm) “ FRes (ohm-m) .
03 03 26 2
zero amgient flow pumping flow (gpm)
0.3 0.3 -0.3 0.3
zero pumping flow
@)
0.3 0.3
-5 ! all depths in feet below ground surface;
= steel casing to approximately 90 feet
= deep; the water level was near 36.5 feet
L deep at the time of logging
: 10 57
|- g
L
L i
- 15 —
; |
:
- -
- i
i I |
L 25 Zr
L —
+ |
i 2
- 30 f\
- i
L i
- 35 —
i z —_—
B ! e ]
B I [
w0 T ;[
i — [ /
B l .
B } \ S
B ] X
-85 L S
B ] S\
B / \
B I / \
5 é / /
i — / N
B ! / \
B | / \
B I / !
| 55 3 / )
i — / 9
B i / /
B { ! |
B > i )
60 & / \
i D — 7 {
i ; {/ \\
- I / \
- 65 L {
B /
B §
B _ {
70 — \ )
- | 3
B — )
- g \
i 3 ! l
B I\ \
B )
n _ (
- 80 ‘% ]\
- | (
B g 5
B — Y
g5 s | kN
i R — ( sl
i . | 3 —
L Z d infl hil i tered
i J— { netween he casing bofom & 915 fee
- 90 L Z deep; upward ambient flow from below
{ N\ also exited at a zone of lower hydraulic
| [ { ] \ head in this depth range
i / \
i { I
L { )
% ) 7
N ]g = ; B )‘ upward inflow entered between 96.5 to
= 102.5 feet deep, during both ambient &
= { ( ( pum pmi]eco r? ((je\gonlsJ r(lgg ss(i)b ly :rtanenmp
- 100 ? ff ; or FRes variations near 97 to 98 &/or
B 100 to 102 feet)
R % ! {
| % . qé = \s upward inflow originated between 102.5
[ to 112.5 feet deep, during both ambient
- 105 % ; 8?pumpmzecon?j?tli)on:{g(?ssi(l)aly :{Théen
= FRes decrease near 109 feet, or
= ; S> numerous minor FTemp inflections
L between 103 to 110 feet)
B 1 {
- 110 . d
i 3 } |
— { (
i ® { © i
| ! J
: 115 1211727 - ha20cmt4.wcl




Haley & Aldrich / Concord, MA - HA20-CMT-4 optical & acoustic televiewer log plot

Depth Tilt OBI40 image ABI40 traveltime ABI40 amplitude
. ‘ } ]
Lin:1ft 0 deg 4 0° 90° 180° 270° 0° 0° 90° 180° 270° 0° 0° 90° 180° 270° 0°
Magn.Field upper OBI image (rotated by 254.0 deg) upper ABI traveltime (rotated by -242.5 deg) upper ABI amplitude (rotated by -242.5 deg)
| I
I L
0 uT 90 0° 90° 180° 270° 0° 0° 90° 180° 270° 0° 0° 90° 180° 270° 0°
Azimuth
| |
0 deg 360
caliper (inches)
4 6
Tilt
b !
0 deg 4
|
~ 88
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|
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Haley & Aldrich / Concord, MA - HA20-CMT-5 conventional log plot

Depth caliper (inches) . FTemp (deg C) . ‘ Comments
fingft 47 67 9 1" |
ambient flow (gpm) FRes (ohm-m) .
03 03 26 2
zero ambient flow pumping flow (gpm)
&)
0.3 0.3 -0.3 0.3
zero pumping flow
@)
0.3 0.3
= i all depths in feet below ground surface;
L 5 ﬂ\) steel casing to approximately 79.7 feet
| i deep; the water level was near 30 feet
B § deep at the time of logging
]’/,1
i i
- 10
: 15 {
%
i {
i !
- )
- 20 ;
L ﬁ
- {
L i”}
i 25 ﬁ
- i
L \{—_/'
i 30 — S —
i ({ /
L | — \ /
. 1 ! |
i — \ s
R { N /
i — / /
i ﬁ /
- {
[ f’__?
i {
i — ~
L5 r / )
i D— } 0
~ | —
i — § {
| 55 z ! ]
i — ) 3
~ | s
i { 5; 2\
- o ( )
; z‘ S
B = ) >
65 . | <
B B— $ Y
| | | \
i — ) \
C 70 0 { )
i — N {
+ | | |
i I — { )
- ; [ l
B — 5 \
- ® § 1 : 1
I [
= ";__; ) 2 / inflow while pumping entered between
- 80 I / the casing bottom & 82 feet deep;
L [ { \ upward ambient flow from below also
| § o if 0 b | \exwted at a zone of lower head in this
L ‘ ] ‘ depth range
= § g minor inflow while pumping entered
- 85 2 ( between 82 to 88 feet deep (possibly at
L é { FRes variations near 83.5 to 86 feet, or
L { { a subtle FTemp inflection near 87 feet)
[ E g ( } 7 | inflow while pumping entered between
n k |\ 88 to 92 feet deep (probably at the
= i open fracture indicated by a caliper
90
= [ > / enlargement near 91 feet); ambient
L i I ) T 1 inflow also entered in this depth range,
| { {( 5‘ \&ﬂowed both up & down toward zones
of lower head
- 95 % (S \> inflow while pumping entered between
= to eet deep (possibly at FRes
92 to 100 feet deep (possibly at FR
L ; e } slope changes near 94 to 97 or 99 to
| % f ) 100 feet); downward ambient flow from
B ( 3 )\ above also ap?‘aremlyh e;j(itedl_athonezj or
more zones of lower hydraulic head in
- 100 § = § | —— ( \th\s depth range
L { ) upward inflow while pumping entered
L } { between 100 to 113 feet deep (possibly
L g E % at FRes slope changes near 103, 110,
or 113 feet)
i ¢ ( (
B { { {
R [ ? )
- 10 ; ! ;
B { { {
i — ! e i
- ) 3 most inflow while pumping originated
L f \ between 113 to 121 feet deep (possibly
115
| J } f at minor FTemp or FRes variations near

Page 1



120

125

130

[

11310 116, &for 117 to 121 feet);
upward ambient inflow also originated in
this depth range

L"\V\/’\_Mr—

™

——

upward inflow while pumping originated
between 121 to 127 feet deep
(probably near the 123-foot FRes
decrease)

e~ A

the FRes increase near 129.5 feet deep
probably represents accumulated
sediments

1201727 - ha20cmt5.wcl
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Haley & Aldrich / Concord, MA - HA20-CMT-5 optical & acoustic televiewer log plot

ABI40 amplitude

ABI40 traveltime

OBI40 image

Tilt

Depth
lin:1ft

180° 270° 0°
upper ABI amplitude (rotated by 5.0 deg)

90°

90° 180° 270° 0° 0°

upper ABI traveltime (rotated by 5.0 deg)

0°

270° 0°

180°

0°

9
upper OBI image (rotated by -202.0 deg)

deg
Magn.Field

90° 180° 270° 0°

0°

90° 180° 270° 0°

0°

180° 270° 0°

90 0° 90°

uT
Azimuth

360

deg
caliper (inches)

6.7

4.7

Tilt

deg
Mag.Field
b

140

uT
Azimuth
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Haley & Aldrich / Concord, MA - HA20-CMT-6 conventional log plot

Depth caliper (inches) FTemp (deg C) Comments
I 1 |
. I Ll T
1in:8ft 45 6.5 9.3 1.3
ambient flow (gpm) FRes (ohm-m)
0.5 05 21 25
zero ambient flow pumping flow (gpm)
&)
0.5 0.5 -0.5 0.5
5 L all depths are in feet below ground
é surface; the temporary steel casing
} extended to 80 feet deep at the time of
J logging; the water level was near 34 feet
deep at the time of logging
10 E(
§
§
_
1 —
)
|
J
20 —
]
!
_J
25 g‘
30 %\
|
_
35 3,\ €
\
yd \
d / \
40 ;\ {'( ?
! § ¢
{ { J
_ ! |
45 : ‘
— f
! /
; S
_J S \
50 // \\
%
! {
! {
s )
55 — {}
3 \
{ / |
| 3 (
R 3 g J
B } 3 f
i 3 S /
— a f
B ¢ % /
R { — C
B s N ¢
70 il \\ /)
|- S\
R ! D) |
R { ? ¢
i | ) [
- 75 r\.\ \L [ 3
i ! { P
R ; ) [
H f S 1 ! /upward inflow while pumping entered
L k / / between the casing bottom & 84 feet
% — - e cal
L i_ ]\ / de‘ep (probib\y 'e;tTthe c7£%er )
B enlargement or FTemp/FRes changes
5 N near 81 to 82, & 83 feet); upward
| ) ambient flow exited at one or more
} f
[ { = &‘ T zones of lower hydraulic head in this
r depth range
s ) ! \
| § ﬁ | inflow while pumping entered between
| { { } 84 to 94 feet deep (possibly at subtle
! FTemp or FRes variations near 85 to
B 86, 90, or 91 to 93 feet)
% d
i 4
i f 12
| } 1Y
L | T
L 95 h T some upward flow may have exited at
L ; ) Q zones of lower hydraulic head between
B l( f \ 94 to 100 feet deep, during both
B c ) ¢ amb\‘em & p‘umping conditi(;qs (po/spsgﬂy
at caliper enlargements or FTemp/FRes
[ 100 % g/ ‘ \\ inflections near 95.5, 97, &/or 99 feet)
™ _ !
= i> f f\ most upward inflow entered between
L 100 to 107 feet deep, during both
L [ L » ambient & pumping conditions
B § ﬁ f (probably at the caliper enlargement
| / near 101.5 feet, & FTemp/FRes
- 105 \ variations near 100 to 102, 103, & 104
[ to 105 feet)
o B 1 1
= 2 ~ weak inflow while pumping may have
L E / \( entered between 107 to 115 feet deep
- 110 \ (possibly at numerous FTemp/FRes
L (/ \\ variations near 108 & 110 to 112 feet)
i } I
i 3 [
- 115 § B f —
- ! 2 upward inflow entered between 115 to
L § i 122 feet deep, during both ambient &
L f § pumping conditions (probably at
$ / — FTemp/FRes variations near 118.5 feet;
L § / I nossiblv also at FRes inflections near

Page 1



120

125

[mn]

121 feet)

weak upward inflow originated greater
than 122 feet deep during both ambient
& pumping conditions (possibly at the
FRes increase near 124 feet)

ha20cmt6.wcl
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Haley & Aldrich / Concord, MA - HA20-CMT-6 optical & acoustic televiewer log plot

ABI40 traveltime

Depth Tilt OBI40 image
| Il
. T I
Lin:1ft 0 deg 4 0° 90° 180° 270° 0° 0° 90° 180°
Magn.Field upper OBI image (rotated by -158.0 deg) upper ABI traveltime (rotated by 55.0 deg)
I
I L
0 uT 90 0° 90° 180° 270° 0° 0° 90° 180°
Azimuth
| |
T 1
0 deg 360
caliper (inches)
4.5 6.5
Tilt
e !
0 deg 4

ABI40 amplitude
270° 0° 0° 90° 180° 270° 0°
upper ABI amplitude (rotated by 55.0 deg)

270° 0° 0° 90° 180° 270° 0°
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- 80

oo

[

T T T LT T Vg
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- 86
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Haley & Aldrich / Concord, MA - HA20-GP-102A conventional log plot

Depth . caliper (inches) . FTemp (deg C) . Comments
tingft 4 6 9.2 M2 |
‘ ambient flow (gpm) “ FRes (ohm-m) .
03 03 22 2%
zero amgient flow pumping flow (gpm)
0.3 0.3 -0.3 0.3
: L all depths in feet below ground surface;
L 5 ) temporary steel casing extended to Y
| S approximately 94.8 feet deep; the water
| ! level was near 44.5 feet deep at the
) time of logging; weak inflow while
| L h tered at i
pumping may have entered at a casing
- 10 ﬁ joint near 79.5 feet deep
i {
B {
_
B [
- 15 —
- 20 f’
: K_J
- 25 - —
; |
B _
- 30 S
i 7
- 35 L ‘g
; |
- _
" w0 —
- {
i $
MR — 7
i : N
R ! X
B | \
- 50 L / D)
- 3 { [
B ! ( \
B { { \
B ! ¢ \
&5 - ! N
i 3 { /
B { Y {
R { ) )
= _ ™~ (
? =
i 1 o
- 65 - LU
i 3 N
- { {
B § \
B | {
: — 3
B ¢ \
L o n’_/i
i [
- 75
B ; \
R { 1
- — B
| !
- (!l
- B}
i : 1
{ [ —_—
- 85 — Q
- D
- § 4
B {J k(
| T ; 2 / upward ambient flow from below exited
- 95 { ) \( at a zone of lower hydraulic head
B g‘ I { % between the casing bottom & 97 feet
B { ) < e
{ { §
i { ( \
- 100 i / —
: 3 . 5 > FTemp or FRes variations near 104,
| i 2 > 105 & 107 feet deep may represent
| g {{ 2( transmissive zones (not confirmed by
flowmeter testing)
i j f 1§
i l { 2
B { ! ¢
{ [ —
- 110 { fi ! —_— —
L FTi & FRes inflect 112 feet
B ) f \ mai/n:gpreserisamyedcr;%r;iiglifgctive -
) < zone (not confirmed by flowmeter
: / K testing)
{ :
- 115 J
- a
= { } S FTemp & FRes variations near 119.5
= i { \f feet deep may represent a hydraulically
L { S active zone (not confirmed by flowmeter
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120 f( S testing)
{ A
! { )
iy / —
125 5 % most inflow while pumping entered
5 Q between 124 to 139 feet deep,
f B probably at the caliper enlargement
{ { S near 135 feet, and/or FTemp & FRes
'\ { ) variations near 127, 129.5, 132 to 133,
g ) K & 139 feet); upward ambient inflow also
130 3 { > originated in this depth range
{ f >
7 / J
§ { ¢
— f {
R ] ;f A
+ 140 ] weak upward inflow while pumping
L (; ; originated greater than 139 feet deep
- §
{
| N
~ 145
[ 1201727 - ha20gp102a.wcl
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Haley & Aldrich / Concord, MA - HA20-GP-102A optical & acoustic televiewer log plot

ABI40 amplitude

ABI40 traveltime

OBI40 image

Tilt

Depth
lin:1ft

180° 270° 0°
upper ABI amplitude (rotated by -36.2 deg)

90°

0°

90° 180° 270° 0°

upper ABI traveltime (rotated by -36.2 deg)

0°

270° 0°
upper OBI image (rotated by -259.0 deg)

180°

90°

deg
Magn.Field

90° 180° 270° 0°

0°

90° 180° 270° 0°

0°

180° 270° 0°

90 0° 90°

uT
Azimuth

360

deg
caliper (inches)

Tilt

S |

deg
Mag.Field
b

140

uT
Azimuth

- 94

- 96

- 98

v

(=4

(=]

—
|

- 102

- 104
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Haley & Aldrich / Concord, MA - HA20-GP-105 conventional log plot

Depth caliper (inches) . FTemp (deg C) ‘ Comments
1in:8ft 6I8.5 |
ambient flow (gpm) “ FRes (ohm-m)
0.3 10
zero amgient flow pumping flow (gpm)
0.3 -0.3
zero pumping flow
@)
0.3
- ¢ all depths in feet below ground surface;
L 5 y\ t(l‘n(ipgtrgry stfee\tcbasling t% app(rjoximfatelgl
| i 109.8 feet deep; the water level was
| E ‘near 47.3 feet deep at the time of
| ) logging
» —
- i
B g
B ¢
-2 ——
- ;
i —
- 30 r
|- %
- 35 g
; ;
- S
w0 —
- %
i —
45 —
- |
: — 7
- 50 { //
- J
B ) (
B l s
6 z 1 /
+ — | /
- D] (
B N { /
- ] . /
i — 5 /
B 4 \ ¢
- B \ !
. [ » !
i ﬁ [ {{
i ; 3
B . [
* R }
B ¢ 5
B _ I §
2 al \
B [ §
B ! {
B 1 \
- s ) \
~ —— —
- H {
- — \ {
. { ) {
~ — —
i } 2 {
~ — E—
i 90 e——— > i}
B 2 ]
B S 3 :
g5 ® | @ m—
; E— —
- § { {
B N {
- 100 5 L {
- \ !
B ) |
B { §
- 105 4 5 ‘ ‘ 2 inflow while pumping entered at the
n ﬁ ?( g casing bonoﬁw, ngargllo feet deep; the
i ! [ o 0 o 22000 of T
= z”—s g H[ hydraulic head near this depth
: o . l:l? ; d ambient fi h
- N St . 0m6 fower e e
: § < 3 ?e(;\gse\;n 51111 E.Tg)etrz lélljgeetsdir?felzel}]ctions
- 115 g Z?t n%ar 11y1, 115&129 feet)
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; 1<
{ (7
{ 2 (
12
0 - — |
{ 7 inflow entered between 121 to 132 feet
deep, during both ambient & pumping
{ B
§ ( conditions (possibly at numerous
)i o FTemp/FRes variations, including near
~ 125 % { x 126 & especially 131 feet)
{ )
l )
} )
- 130 E l/
(g —
L o
L \ 2 weak upward ambient inflow may have
B \1 f originated between 132 to 142 feet
L 135 /( { deep (possibly at the caliper
J 3 enlargement near 134 feet)
B : J
{ )
- { {
- 140 f {
L ) 0 j - - -
| weak upward inflow while pumping
B ( originated between 142 to 152 feet
| f deep (possibly at subtle FTemp
145 1 f variations near 144 or 148 feet)
i ! {
B } i
B { {
~ 150 %
i . {
i { I—
[ 1201727 - ha20gp105.wcl
~ 155
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Haley & Aldrich / Concord, MA - HA20-GP-105 acoustic & optical televiewer log plot

ABI40 amplitude

ABI40 traveltime

OBI40 image

Tilt

Depth
lin:1ft

180° 270° 0°
upper ABI amplitude (rotated by -65.0 deg)

90°

0°

180° 270° 0°
upper ABI traveltime (rotated by -65.0 deg)

90°

0°

180° 270° 0°

90°
upper OBI image (rotated by 100.0 deg)

deg
Magn.Field

90° 180° 270° 0°

0°

90° 180° 270° 0°

0°

180° 270° 0°

90 0° 90°

uT
Azimuth

360

deg
caliper (inches)

Tilt

S |

deg
Mag.Field
b

140

uT
Azimuth

360

deg

b
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EXHIBIT HB1-3

Observation Well And CMT Well Installation Logs



Report: CMT REPORT; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMI\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/12/2022

i CONTINUOUS MULTICHANNEL TUBING Page 1 of 4
HR -EEICH WELL INSTALLATION REPORT Boring No. HA20-CMT-1
Project NUCLEAR METALS INC. Well Diagram | File No.  131884-004
Location ~ CONCORD, MA [IT] Riser Pipe Date Installed 06 Jan 2021
[E] Screen H&A Rep. A. Midgley
Client DE MAXIMIS, INC. Filter Sand | Location N 2985714.75
Contractor Cascade Drilling | gtrj(t)t::gs E677779.6621
Driller F. Gardella (1 concrete Ground EI. 177.1
XY Bentonite Seal | Datum
Soil/Rock . Well
CONDITIONS Eg g Details Borehole Backfill Installation Comments
o 15
®Tce conTAcT DEPOSITS [, -, Grout to grade
PN
PN
04
04
-5 4 s
4,
;‘" A.
;‘" A.
o,
o,
10 o N
8,
8,
&'y
2’y
15 a’,
a8,
PN
L3N
~°" P
~°" s
20 s
a4
a4
a4
a4
55 “ s
2,
8,
8,
8,
&'y




Report: CMT REPORT; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMI\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/12/2022

Hﬁ EE CONTINUOUS MULTICHANNEL TUBING Page 2 of 4
_LDRICH WELL INSTALLATION REPORT Boring No. HA20-CMT-1
Project NUCLEAR METALS INC. Well Diagram | Fjig No.  131884-004
Location  CONCORD, MA [IT] Riser Pipe Date Installed 06 Jan 2021
[E] Screen H&A Rep. A. Midgley
Client DE MAXIMIS, INC. Filter Sand Location N 2985714.75
- B cuttings E 677779.6621
Contractor Cascade Drillin g :
ontractor & Bl Gou
Driller F. Gardella Concrete Ground EI. 177.1
XY Bentonite Seal | Datum
Soil/Rock
5 Well
T = . . .
~| T Details
CONDITIONS EE & Borehole Backfill Installation Comments
=) he
o
3% —1cE CoNTACT .
DEPOSITS...continued... s
o N
PN
6 s
6y
-35 2 s
PN
PN
PN
PN
o,
-40 CL
a7,
PN
PN
a,
a,
L 45 4 N _ hottom of grout 45 0
L Bentonite Pellets top of bentonite pellets 45.0
L8
oy
8,
o,
o,
-50 N
&,
AN i
o top of sand 52.0
a4,
&’y
L 55 A A.
. N
, . | w=emsmm |Top ofScreen55.9
.8 Channel 1 56.0-56.3 [
PN Bottom of Screen 56.5
L Bentonite Pellets
a7,
oy




Hﬁ EE CONTINUOUS MULTICHANNEL TUBING Page 3 of 4
_LDRICH WELL INSTALLATION REPORT Boring No. HA20-CMT-1
Project NUCLEAR METALS INC. Well Diagram | File No.  131884-004
Location CONCORD, MA |:|:|:| Riser Pipe Date Installed 06 Jan 2021
[E] Screen H&A Rep. A. Midgley
Client DE MAXIMIS, INC. Filter Sand | Location N 2985714.75
. B cuttings E 677779.6621
Cascade Drill g :
Contractor ascade Drilling - Grout
Driller F. Gardella Concrete Ground EI. 177.1
M  Bentonite Seal | Datum
Soil/Rock
o Well
E| T Details i i
CONDITIONS EE & Borehole Backfill Installation Comments
a5

60 ——GrACIAL TILL

600 2%

bottom of sand 60.0
top of bentonite pellets 60.0

top of sand 63.0

BEDROCK

Report: CMT REPORT; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMI\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/12/2022

Top of Screen 64.9
Channel 2 65.0-65.3
Bottom of Screen 65.4

Bentonite Pellets

bottom of sand 68.0

top of bentonite pellets 68.0

top of sand 70.7

Top of Screen 72.9
Channel 3 and 6 73.0-73.3
Bottom of Screen 73.4

Bentonite Pellets

bottom of sand 77.0

top of bentonite pellets 77.0

top of sand 83.0

Top of Screen 85.9
Channel 5 86.0-86.3
Bottom of Screen 86.4

Bentonite Pellets

bottom of sand 88.0

top of bentonite pellets 88.0




Hﬁ EE CONTINUOUS MULTICHANNEL TUBING Page 4 of 4
_LDRICH WELL INSTALLATION REPORT Boring No. HA20-CMT-1
Project NUCLEAR METALS INC. Well Diagram | File No.  131884-004
Location CONCORD, MA |:|:|:| Riser Pipe Date Installed 06 Jan 2021
[E] Screen H&A Rep. A. Midgley
Client DE MAXIMIS, INC. Filter Sand | Location N 2985714.75
- B cuttings E 677779.6621
Cascade Drill g :
Contractor ascade Drilling B Gou
Driller F. Gardella Concrete Ground EI. 177.1
MY Bentonite Seal | Datum
Soil/Rock
o Well
E| T Details i i
CONDITIONS EE & Borehole Backfill Installation Comments
=) o
G
SGBEDROCK...continued...
top of sand 91.0
HE | Top of Screen 94.3 bottom of sand 94.8

Report: CMT REPORT; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMI\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/12/2022

©
4]

Channel 6 94.4-94.7
Bottom of Screen 94.8




HR EE CONTINUOUS MULTICHANNEL TUBING Page 1 of 5
_LDRICH WELL INSTALLATION REPORT Boring No. HA20-CMT-2
Project NUCLEAR METALS INC. Well Diagram | File No.  131884-004
Location CONCORD, MA |:|:|:| Riser Pipe Date Installed 10 Dec 2020
[E] Screen H&A Rep. A. Midgley
Client DE MAXIMIS, INC. Filter Sand | Location N 2985760.827
- Eiid  cuttings E 677653.9087
Cascade Drillin 9 ‘
Contractor g B cou
Driller 0. Gonzalez/F. Gardella Concrete Ground EI. 187.9
MY Bentonite Seal | Datum
Soil/Rock
5 Well
E~| | Details i i
CONDITIONS EE & Borehole Backfill Installation Comments
=) o
O
8 FILL Grout to grade
-5
10
15
-20
ICE CONTACT DEPOSITS 22,
A -
A o)
25 PN
i sy
A PN
i TN
i I
o,

Report: CMT REPORT; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMI\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/12/2022




Hﬁ EE CONTINUOUS MULTICHANNEL TUBING Page 2 of 5
_LDRICH WELL INSTALLATION REPORT Boring No. HA20-CMT-2
Project  NUCLEAR METALS INC. Well Diagram | Fjie No.  131884-004
Location CONCORD, MA |:|:|:| Riser Pipe Date Installed 10 Dec 2020
[E] Screen H&A Rep. A. Midgley
Client DE MAXIMEIS, INC. Filter Sand Location N 2985760.827
- B cuttings E 677653.9087
Cascade Drillin 9 ‘
Contractor g - Grout
Driller 0. Gonzalez/F. Gardella Concrete Ground EI. 187.9
MY Bentonite Seal | Datum
Soil/Rock
5 Well
T = . . .
~| T Details
CONDITIONS EE & Borehole Backfill Installation Comments
=) he
[0
3% —1cE coNTACT .
DEPOSITS...continued... I
a A
s ‘A‘ A-
i 6 s
i 6y
35 ey
I 8-y
I 8-y
oy,
o,
i i
-40 L.
a7,
| Z\" A‘
i ac bottom of srout 43.0
sk Bentonite Pellets e
i 4"4
45 4 A.
i oy
oy
8,
i .
i a s
50 2
L A A‘
i PN
5 o, topofbentonitepellets530 |
I oy,
L 55 A A.
. N
i -
i a
i .
5 A A. .
B - top of sand 59.3

Report: CMT REPORT; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMI\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/12/2022




Report: CMT REPORT; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMI\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/12/2022

Hﬁ EE CONTINUOUS MULTICHANNEL TUBING Page 3 of 5
_LDRICH WELL INSTALLATION REPORT Boring No. HA20-CMT-2
Project  NUCLEAR METALS INC. Well Diagram | Fjle No.  131884-004
Location CONCORD, MA |:|:|:| Riser Pipe Date Installed 19 Dec 2020
[E] Screen H&A Rep. A. Midgley
Client DE MAXIMIS, INC. Filter Sand | Location N 2985760.827
. B cuttings E 677653.9087
Contractor Cascade Drillin 9 ‘
ontractor g - Grout
Driller 0. Gonzalez/F. Gardella Concrete Ground EI. 187.9
MY Bentonite Seal | Datum
Soil/Rock
o Well
T = . . .
~| T Details
CONDITIONS EE & Borehole Backfill Installation Comments
=) o
O
60—1cE conTACT .
DEPOSITS...continued... ot
°. ¢ [ ===mmmmm | Top of Screen 61.4
I PN Channel 4 and 1 61.5-61.8 [
| S Bottom of Screen 61.9
2 s Bentonite Pellets
| N bottom of sand 63.9
Tl top of bentonite pellets 63.9
-65 LI
o6 OLA s
GLACIAL TILL M7 %
70
75
80
top of sand 83.4
TOP OF ROCK 85.5 FT
g5 bottom of c:m.r\l 85.0
BEDROCK Top of Screen 85.4 top of bentonite pellets 85.0
Channel 5 and 2 85.5-85.8 [
| Bottom of Screen 85.9
Bentonite Pellets
B top of sand 89.4




Hﬁ EE CONTINUOUS MULTICHANNEL TUBING Page 4 of 5
_LDRICH WELL INSTALLATION REPORT Boring No. HA20-CMT-2
Project NUCLEAR METALS INC. Well Diagram | File No.  131884-004
Location CONCORD, MA |:|:|:| Riser Pipe Date Installed 10 Dec 2020
[E] Screen H&A Rep. A. Midgley
Client DE MAXIMIS, INC. Filter Sand | Location N 2985760.827
- Eiid  cuttings E 677653.9087
Cascade Drill g -
Contractor ascade Drilling - Grout
Driller 0. Gonzalez/F. Gardella Concrete Ground EI. 187.9
MY Bentonite Seal | Datum
Soil/Rock
5 Well
E~| | Details i i
CONDITIONS EE & Borehole Backfill Installation Comments
=) o
[0
SGBEDROCK...continued...
I | Top of Screen 91.4

Report: CMT REPORT; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMI\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/12/2022

Channel 3 91.5-91.8
Bottom of Screen 91.9

Bentonite Pellets

bottom of sand 93.9

top of bentonite pellets 93.9




Hﬁ EE CONTINUOUS MULTICHANNEL TUBING Page 5 of 5
_LDRICH WELL INSTALLATION REPORT Boring No. HA20-CMT-2
Project NUCLEAR METALS INC. Well Diagram | Fjig No.  131884-004
Location CONCORD, MA |:|:|:| Riser Pipe Date Installed 19 Dec 2020
[E] Screen H&A Rep. A. Midgley
Client DE MAXIMIS, INC. Filter Sand Location N 2985760.827
. B cuttings E 677653.9087
Cascade Drillin 9 ‘
Contractor g - Grout
Driller 0. Gonzalez/F. Gardella Concrete Ground EI. 187.9
MY Bentonite Seal | Datum
Soil/Rock
o Well
T = . . .
E~| T Details
CONDITIONS e Borehole Backfill Installation Comments
=) o
O
12%EDROCK...continued... )
i top of sand 120.9
i | mmmmmmmm [ Top of Screen 122.9
i Channel 6 123.0-123.3 [
Bottom of Screen 123.4
125 Bentonite Pellets bottom of sand 125.4
I top of bentonite pellets 125.4
-130
I top of sand 133.4
-135
BOTTON OF 435 6 — Top of Screen 135.4 bottom of sand 135.6
[\ EXPLORATION 135.6 FT Channel 7
Bottom of Screen 135.6
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=) o
O
SGBEDROCK...continued...
-95
s top of sand 97.5
100 IR | Top of Screen 99.5
Channel 5 99.6-99.9 [
I Bottom of Screen 100.0
Bentonite Pellets
| bottom of sand 102.0
top of bentonite pellets 102.0
-105
-110
115
[ top of sand 116.0
i EEENEEN | Top of Screen 118.0
| Channel 6 118.1-118.3 [
Bottom of Screen 118.5
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HR EE CONTINUOUS MULTICHANNEL TUBING Page 5 of 5
_LDRICH WELL INSTALLATION REPORT Boring No. HA20-CMT-6
Project NUCLEAR METALS INC. Well Diagram | File No.  131884-004
Location CONCORD, MA |:|:|:| Riser Pipe Date Installed 15 Dec 2020
[E] Screen H&A Rep. A. Midgley
Client DE MAXIMIS, INC. Filter Sand Location N 2985799.469
. B cuttings E 677818.2195
Cascade Drill g :
Contractor ascade Drilling - Grout
Driller 0. Gonzalez/F. Gardella Concrete Ground El. 177.3
M  Bentonite Seal | Datum
Soil/Rock
o Well
E| T Details i i
CONDITIONS EE & Borehole Backfill Installation Comments
a5

"“BEDROCK...continued...

Bentonite Pellets

bottom of sand 120.5

Top of Screen 125.3
Channel 7

Report: CMT REPORT; File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMI\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/12/2022

\Bottom of Screen 126.5

top of bentonite pellets 120.5

top of sand 123.3

bottom of sand 126.5




HRtBRicH

GROUNDWATER OBSERVATION WELL
INSTALLATION REPORT

Well No. HA20-CMT-3B(OW)

Boring No. HA20-CMT-38(0W)

File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMI\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Report: GW INSTALLATION REPORT-07-1;

Project NUCLEAR METALS INC. Well Diagram File No. 131884-004
Location CONCORD, MA |:|:|:| Riser Pipe Date Installed 08 Jan 2021
[E] screen H&ARep.  D.M. Palleiko
i DE MAXIMIS, INC. . ' N
Client Filter Sand Location N 2985858.92
Contractor Cascade Drilling Cuttings E 677671.6452
Drill R. Maillett Bl crou
niter - Varflette Concrete Ground EI.  181.5
Initial Water Level (depth bgs) ft DY Bentonite Seal | Datum NGVD, 1929
SOIL/ROCK z
51 WELL | ¢ 5
T = =~ =~
E~| £ | DETAILS | £ | <& WELL CONSTRUCTION DETAILS
CONDITIONS | &&| & W 0
a g o
' | | ' Type of protective cover Guard Pipe
© Height of Guard Pipe above ground surface 3.0 ft
-5 Height of top of riser above ground surface 2.8 ft
-10 . ) :
Type of protective casing Guard Pipe
-15 Length 5.0 ft
-20 Inside diameter __40in.
25 Depth of bottom of Guard Pipe __20ft
-30 Type of riser pipe Sch. 40 PVC
35 ICE CONTACT Inside diameter of riser pipe 2.0in.
DEPOSITS
40 Depth of bottom of riser pipe 98.0 ft
F45
Type of Seals Top of Seal (ft) Thickness (ft)
-50
Concrete 0.0 1.0
55 Grout 1.0 85.0
| Bentonite 86.0 10.0
65 ) .
Diameter of borehole __6.0in.
-70 Depth to top of well screen 98.0 ft
FLOW TILL
~75 Type of screen Machine slotted Sch 40 PVC
80 Screen gauge or size of openings 0.010/10 slot
-85 GLACIAL TILL 86.0 95.5 Diameter of screen 2.0in.
-90 Type of Backfill around Screen #0 Sand
L 95 96.0 85.5 Depth to bottom of well screen 108.0 ft
_ =] 98.0 | 835
100 Bottom of silt trap _109.0ft
BEDROCK
-105 Depth of bottom of borehole _109.0ft
i los.0| 735
COMMENTS:
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Report: GW INSTALLATION REPORT-07-1;

Hﬁ EE GROUNDWATER OBSERVATION WELL Well No.  HA20-CMT-3T(OW)
LDRICH INSTALLATION REPORT Boring No. HA20-cMT-3T(0W)
Project NUCLEAR METALS INC. Well Diagram File No. 131884-004
Location CONCORD, MA |:|:|:| Riser Pipe Date Installed 11 Jan 2021
[E] screen H&ARep.  D.M. Palleiko
i DE MAXIMIS, INC. . ' N
Client Filter Sand Location N 2985871.609
Contractor Cascade Drilling Cuttings E 677669.132
Drill R. Maillett Bl crou
nier - Maiflette Concrete Ground El. 182.4
Initial Water Level (depth bgs) ft DY Bentonite Seal | Datum NGVD, 1929
SOIL/ROCK z
51 WELL | 5
T = =~ =~
F~| £ | DETAILS | 3£ | <& WELL CONSTRUCTION DETAILS
CONDITIONS | &&| & W o
a g o
' | | ' Type of protective cover Guard Pipe
© .a' Height of Guard Pipe above ground surface 2.6 ft
[ 5 5, Height of top of riser above ground surface 2.4 ft
.c.
10 5, Type of protective casing Guard Pipe
- °. Length 5.0 ft
-15 a .
A Inside diameter __4Qin.
[20 . , 2.4 ft
. Depth of bottom of Guard Pipe e
a
25 - . .
2 Type of riser pipe Sch. 40 PVC
-30 5 Inside diameter of riser pipe 2.0in.
. _z9in.
R ' Depth of bottom of riser pipe 82.0 ft
35 ICE CONTACT .A' P PP —
DEPOSITS .
[40 “ Type of Seals Top of Seal (ft) Thickness (ft)
a
o Concrete 0.0 1.0
45 4 _-oncrete
. Grout 1.0 68.0
L a
50 a Bentonite 79.0 10.0
4 Diameter of borehole __6.0in.
-60 o, Depth to top of well screen 82.0ft
a3
[ 65 .A' Type of screen Machine slotted Sch 40 PVC
o 69.0 | 1134 Screen gauge or size of openings 0.010/10 slot
_70 .
a
Diameter of screen 2.0in.
25 FLOW TILL -
Type of Backfill around Screen #0 Sand
79.0 | 103.4
80 1 82.0 100.4 Depth to bottom of well screen 92.0 ft
-85 GLACIALTILL Bottom of silt trap _93.0ft
F90 Depth of bottom of borehole _ 93.0ft
- Ibz.o 90.4
COMMENTS:




File: \HALEYALDRICH.COM\SHARE\BOS_COMMON\131884-NMI\GINT\BECKY DATABASES WORK IN PROGRESS\131884-004-TB-OW-CMT.GPJ; 9/15/2022

Report: GW INSTALLATION REPORT-07-1;

Hﬁ EE GROUNDWATER OBSERVATION WELL Well No.  HA20-CMT-5(0W)
LDRICH INSTALLATION REPORT Boring No. HA20-CMT-5(0W)
Project NUCLEAR METALS INC. Well Diagram File No. 131884-004
Location CONCORD, MA |:|:|:| Riser Pipe Date Installed 16 Jan 2021
[E] screen H&ARep.  D.M. Palleiko
i DE MAXIMIS, INC. ) : N
Client Filter Sand Location N 2985892.135
Contractor Cascade Drilling Cuttings E 677817.646
Dril R. Maillett Bl crou
ner - Viatflette Concrete Ground EI.  172.8
Initial Water Level (depth bgs) ft DY Bentonite Seal | Datum NGVD, 1929
SOIL/ROCK z
51 WELL | ¢ 5
T = =~ =~
E-| £ | DETAILS | £ | << WELL CONSTRUCTION DETAILS
CONDITIONS | &&| & w o
@) g o
! | | I Type of protective cover Guard Pipe
¥ - Height of Guard Pi b d surf .
© ;. eight of Guard Pipe above ground surface 3.0 ft
-5 .6,' » Height of top of riser above ground surface 2.9 ft
PSRN
10 .4.' s Type of protective casing Guard Pipe
15 A a Length 5.0 ft
a .' A. .
N 'A.- . Inside diameter &
88 Depth of bottom of Guard Pipe _ 20ft
05 A A.
20 5y, Type of riser pipe Sch. 40 PVC
a4 ) . ) .
[ o Inside diameter of riser pipe i
35 ICE CONTACT PN lae di Iser pip __2.0in.
DEPOSITS o
40 2 a Depth of bottom of riser pipe 90.0 ft
PSEN
r45 A 4 Type of Seals Top of Seal (ft) Thickness (ft)
A ° Concrete 0.0 1.0
50 PN _COTLIEE
S Grout 1.0 75.0
LN
o0 L Bentonite 76.0 10.0
.8 E—
-60 PN - -
PN Diameter of borehole _ 6.0in.
L 55 R
2.8 Depth to top of well screen _9%0.0ft
76 7002 4
i Oo ©) Type of screen Machine slotted Sch 40 PVC
FLOW TILL _ogoo
75 76, 760 | 96.8 ; :
GLACIALTILL ik %p Screen gauge or size of openings 0.010/10 slot
-80 Diameter of screen 2.0in.
-85 86.0 86.8 Type of Backfill around Screen #0 Sand
90 BEDROCK 90.0 82.8 Depth to bottom of well screen 100.0 ft
05 Bottom of silt trap _103.0ft
:—100 000 . 728 Depth of bottom of borehole _103.0ft
i 103.0 03.0| 69.8
COMMENTS:
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Report: GW INSTALLATION REPORT-07-1;

Hﬁ EE GROUNDWATER OBSERVATION WELL Well No.  HA20-CMT-6(0W)
LDRICH INSTALLATION REPORT Boring No. HA20-CMT-6(0W)
Project NUCLEAR METALS INC. Well Diagram File No. 131884-004
Location CONCORD, MA |:|:|:| Riser Pipe Date Installed 13 Jan 2021
. [E] screen H&ARep.  D.M. Palleiko
Client DE MAXIMIS, INC. Filter Sand Location N 2985790.239
Contractor Cascade Drilling Cuttings E 677815.007
. . Bl Gou
Driller R. Maillette Concrete Ground El.  177.5
Initial Water Level (depth bgs) ft DY Bentonite Seal | Datum NGVD, 1929
SOIL/ROCK z
51 WELL | 5
T = =~ =~
E~| £ | DETAILS | £ | <& WELL CONSTRUCTION DETAILS
CONDITIONS | &&| & W o
a g o
' | | ' Type of protective cover Guard Pipe
© .a' Height of Guard Pipe above ground surface 2.9 ft
5 5, Height of top of riser above ground surface 2.8 ft
.c.
10 " Type of protective casing Guard Pipe
I 2, Length 5.0 ft
a
15 o Inside diameter __4Qin.
(50 e Depth of bottom of Guard Pipe _ 21t
a
05 2 Type of riser pipe Sch. 40 PVC
‘4_ Inside diameter of riser pipe 2.0in.
[ 30 “‘.
a Depth of bottom of riser pipe 79.0 ft
ICE CONTACT .. Type of Seals Top of Seal (ft) Thickness (ft)
DEPOSITS ;
40 = Concrete 0.0 1.0
a
- Grout 1.0 65.0
45 2. .
y Bentonite 66.0 10.0
50 .. - —
s Diameter of borehole _ 6.0in.
[ 55 s Depth to top of well screen 79.0 ft
a3
o0 .A' Type of screen Machine slotted Sch 40 PVC
.“.' Screen gauge or size of openings 0.010/10 slot
-65 e 66.0 | 111.5 : .
. Diameter of screen 2.0in.
~70 o Type of Backfill around Screen #0 Sand
a
_ - Depth to bottom of well screen 84.0 ft
75 GIACIALTILL W 760 | 101.5
4790 | 985 Bottom of silt trap __85.0ft
80 BEDROCK
Depth of bottom of borehole _ 85.0ft
Ib4.o 93.5
COMMENTS:




EXHIBIT HB1-4

Grain Size Distribution Testing Results



Client: Haley & Aldrich, Inc.
- — Project: Nuclear Metals, Inc
GeoTestin Location: Concord, MA Project No: GTX-312539
g Boring ID: HA20-B101 Sample Type: bag Tested By: ckg
EXPRESS Sample ID: S2 Test Date: 01/12/21 Checked By: bfs
Depth : 2-4 bgs Test Id: 607082
Test Comment: -
Visual Description: Moist, dark olive gray silty sand with gravel
Sample Comment: -
c
c £
LW oM eNo)
co ~ o o © o O<x0O
=N 0o < o I ¥ © ddd
40 oo # ¥ ¥ O O O HH
100 1 1 1 1 1 1 1 1 1 1 1
L 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
901 A LR R R I T
| 1 1 [} 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
80+ | AR I R TRRN R
1 1 1 1 1 1 1 1 1 1 1 1
B 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
70T 1t [N 1 1 I 1 1 1 (B
1 1 1 1 1 1 1 1 1 1 1
T 1 1 [} 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
5 60| LN,
E L 1 1 1 1 1 1 1 1 1 1 1
‘L: 1 1 1 1 1 1 1 1 1 1 1 1
§ 507 LNy
8 I 1 1 1 1 1 1 1 1 1 1 1
& [ 1o 1 1 1 1 1 1 1 1
407 R R | I AR
L 1 1 1 1 1 1 1 1 1 1 1
1 1 [} 1 1 1 1 1 1 1
307 R R R : R i
1 1 1 1 1 1 1 1 1 1
B 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
20+ [ [ 1 1 | 1 1 (IR E
1 1 1 1 1 1 1 1 1 1 1 1
T~ 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
1077 ] I I 1 1 1 I 1 1 1 1 I
1 1 [ I} 1 1 1 1 1 1 1 1
L 1 1 1 1 1 1 1 1 1 1 1 1
1 1 [} 1 1 1 1 1 1 1 1
OHHH - [H] Lo | Y RPN NS N e : ettt
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
— 33.5 41.0 255
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dgs5 =20.2442 mm D30=0.1356 mm
lin 25.00 100 _2 06 _ /
0.751n 19.00 80 Deo =2.7067 mm D15 =N/A
05in 12.50 80 D50 =1.0998 mm Di1o=N/A
0.375in 9.50 73 Cu =N/A CC =N/A
#4 4.75 66
#10 2.00 57 Classification
#20 085 a7 ASTM  N/A
#40 0.42 40
#60 0.25 35 .
o5 oIE = AASHTO Silty Gravel and Sand (A-2-4 (0))
#140 0.11 28
#200 o078 * Sample/Test Description
Sand/Gravel Particle Shape : ROUNDED
Sand/Gravel Hardness : HARD
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Client: Haley & Aldrich, Inc.
- — Project: Nuclear Metals, Inc
GeoTestin Location: Concord, MA Project No: GTX-312539
g Boring ID: HA20-B101 Sample Type: bag Tested By: ckg
EXPRESS Sample ID: S6 Test Date: 01/12/21 Checked By: bfs
Depth : 12-14 bgs Test Id: 607083
Test Comment: -
Visual Description: Moist, light yellowish brown silty sand
Sample Comment: -
Particle Size Analysis - ASTM D6913
=
0 [oNeNo)
5 o o O o O%O
) < — N $ © o oW
Q % # ¥ O0# # #FHH
100 1 1 1 1 1 1 1 1
L 1 1 1 1 1 1 1
1 1 1 1 1 1 1
901 R TR R
| 1 1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
80T 1 1 1 [
1 1 1 1 1
B 1 1 1 1
1 1 1 1
70T 1 1 (B
1 1 1 1
L 1 1 1
1 1 1
s )
£ L o
‘L: U 1 1
§ 507 s
8 - 1 1
& 1 1
407 ol
L 1
|
30T
207
10T
Owwwww = FH—— o = t t
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
— 4.3 634 32.3
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dgs =1.0055 mm D30 =N/A
0.375in 9.50 100 =0.209 _ /
#a 2.75 96 Deo =0. 1 mm D15 =N/A
#10 2.00 91 D50 =0.1477 mm Di1o=N/A
#20 0.85 84 Cu =N/A CC =N/A
#40 0.42 75
#60 0.25 65 Classification
#100 0.15 51 M N/A
#140 0.11 39
200 oors * AASHTO  Silty Gravel and Sand (A-2-4 (0))

printed 1/18/2021 12:47:58 PM

Sample/Test Description
Sand/Gravel Particle Shape : ROUNDED

Sand/Gravel Hardness : HARD




Client: Haley & Aldrich, Inc.
- — Project: Nuclear Metals, Inc
GeoTestin Location: Concord, MA Project No: GTX-312539
g Boring ID: HA20-B102 Sample Type: bag Tested By: ckg
EXPRESS Sample ID: S2 Test Date: 01/12/21 Checked By: bfs
Depth : 2-4 bgs Test Id: 607084
Test Comment: -
Visual Description: Moist, dark grayish brown silty sand
Sample Comment: -
Particle Size Analysis - ASTM D6913
c
£ oM eNo)
o o O o O%O
nm < o I S © d 4
Qo # ¥ ¥ OF # #FHH
100 1 1 1 1 1 1 1 1 1
L 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1
901 LN : T
| [} 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
801 Y : IR Y
1 1 1 1 1 1 1 1 1
B 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
70T [N 1 1 I 1 1 1 (B
1 1 1 1 1 1 1 1 1 1
T [} 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
5 60| RN R
E L 1 1 1 1 1 1 1 1 1 1
‘L: 1 1 1 1 1 1 1 1 1 1
5§ 50 S N
8 I 1 1 1 1 1 1 1 1 1
& 1o 1 1 1 1 1 1 1 1
401 R : R A
L 1 1 1 1 1 1 1 1 1
[} 1 1 1 1 1 1 1 1
307 T : o INA
1 1 1 1 1 1 1 1 1
B 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
20+ [ 1 1 | 1 1 (IR E
1 1 1 1 1 1 1 1 1 1
T~ 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1077 I 1 1 1 I 1 1 1 1 I
[ I} 1 1 1 1 1 1 1 1
L 1 1 1 1 1 1 1 1 1 1
[} 1 1 1 1 1 1 1 1
OHHH - Y N | Y RPN NS N e : ettt
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
— 11.8 63.4 24.8
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dgs =3.7781 mm D30=0.1277 mm
0.5in 12.50 100 =0.880 _ /
0.375in 9.50 93 Deo =0. 7 mm D15 =N/A
#a 4.75 88 D50 =0.5182 mm Di1o=N/A
#10 2.00 76 Cu =N/A CC =N/A
#20 0.85 59
#40 0.42 46 Classification
#60 0.25 38 M N/A
#100 0.15 32
#140 0.11 28
o5 o7 = AASHTO Stone Fragments, Gravel and Sand
' (A-1-b (0))
Sample/Test Description

printed 1/18/2021 12:48:00 PM

Sand/Gravel Particle Shape : ROUNDED
Sand/Gravel Hardness : HARD




Client: Haley & Aldrich, Inc.

- — Project: Nuclear Metals, Inc

GeoTesting Location: Concord, MA Project No: GTX-312539

Boring ID: HA20-B102 Sample Type: bag Tested By: ckg
EXPRESS Sample ID: S12 Test Date: 01/12/21 Checked By: bfs
Depth : 28-30 bgs Test Id: 607085
Test Comment: -
Visual Description: Moist, olive brown sand with silt and gravel
Sample Comment: -
c
c £
c = Cwn [eleoNe)
Il U o o ©O o O<x0O
w EN O vy 4 q F O dod
4 4c oo # ¥ R S S
100 1 1 1 1 1 1 1 1 1 1 1 1
L 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
90+ 1 1 (| 1 1 1 1 1 [ PR |
I R o R : S T A
1 1 1 1 1 1 1 1 1 1 1 1
801 VNG : IR Y
1 1 1 1 1 1 1 1 1 1 1 1 1
B 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
70T 1 1t [N 1 1 I 1 1 1 (B
1 1 1 1 1 1 1 1 1 1 1 1 1
T 1 [ [} 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
g 607 Ve - CY T
E L 1 1 1 1 1 1 1 1 1 1 1 1 1
‘L: 1 1 1 1 1 1 1 1 1 1 1 1 1
& 507 AR AR IR \ R
8 I 1 1 1 1 1 1 1 1 1 1 1 1 1
& 1 1 1 1 1 1 1 1 1 1 1 1 1
401 RN R R : A
L 1 1 1 1 1 1 1 1 1 1 1 1
1 [ [} 1 1 1 1 1 1 1 1
307 TR R R R : PN
1 1 1 1 1 1 1 1 1 1 1 1 1
B 1 1 1 1 1 1 1 1 1 1 1 1 1
201 R : | TRRTR
1 1 1 1 1 1 1 1 1 1 1 1 1
T~ 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1077 1 ] I I 1 1 1 I 1 1 1 I
1 [ [ I} 1 1 1 1 1 1
L 1 1 1 1 1 1 1 1 1 1 1
1 [ [} 1 1 1 1 1 1 1 1
OHHH : : L1 Lo | Y RPN NS N e : ettt :
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
— 21.7 65.3 7.0
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dg5=10.4178 mm D30=0.6161 mm
1.5in 37.50 100
i De0=2.2640 mm D15=0.2572 mm
lin 25.00 89
0.75in 19.00 89 Ds0=1.4314 mm D10=0.1388 mm
osin 1250 & Cu =16.311 Cc =1.208
0.375in 9.50 84
#a 475 72 Classification
#10 2.00 58 M N/A
#20 0.85 38
#40 0.42 21
s oo = AASHTO Stone Fragments, Gravel and Sand
#100 0.15 10 (A_l_b (1))
140 o1 ® Sample/Test Description
#200 0.075 o Sand/Gravel Particle Shape : ROUNDED
Sand/Gravel Hardness : HARD

printed 1/18/2021 12:48:02 PM



Client: Haley & Aldrich, Inc.
- — Project: Nuclear Metals, Inc
GeoTestin Location: Concord, MA Project No: GTX-312539
g Boring ID: HA20-B102 Sample Type: bag Tested By: ckg
EXPRESS Sample ID: S14 Test Date: 01/12/21 Checked By: bfs
Depth : 34-36 bgs Test Id: 607086
Test Comment: -—
Visual Description: Moist, olive brown sand with silt and gravel
Sample Comment: -
c
c £
c = Cwn [eleoNe)
Il U o o ©O o O<x0O
w EN O vy 4 q F O dod
4 4c oo # ¥ R S S
100 1 1 1 1 1 1 1 1 1 1 1 1
L 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
901 N\ : R R R R
| 1 [} 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
801 o O : IR Y
1 1 1 1 1 1 1 1 1 1 1 1
B 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
70T 1 1t [N 1 I 1 1 1 (B
1 1 1 1 1 1 1 1 1 1 1 1
T 1 [ [} 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
g 607 Ve \ S U R
E L 1 1 1 1 1 1 1 1 1 1 1 1 1
‘L: 1 1 1 1 1 1 1 1 1 1 1 1 1
5§ 50 S R R R SRR
8 I 1 1 1 1 1 1 1 1 1 1 1 1 1
& 1 1 1 1 1 1 1 1 1 1 1 1 1
401 RN R R : R W AR S R
L 1 1 1 1 1 1 1 1 1 1 1 1 1
1 [ [} 1 1 1 1 1 1 1 1
307 TR R R R : R UEEE RN R
1 1 1 1 1 1 1 1 1 1 1 1 1
B 1 1 1 1 1 1 1 1 1 1 1 1
201 R : S .
1 1 1 1 1 1 1 1 1 1 1 1 1
T~ 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
1077 1 ] I I 1 1 1 I 1 1 1 I
1 [ [ I} 1 1 1 1 1 1
L 1 1 1 1 1 1 1 1 1 1 1
1 [ [} 1 1 1 1 1 1 1 1
OHHH - N [H] Y N | Y RPN NS N e : ettt
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
— 243 68.9 6.8
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dgs =25.0569 mm D30=0.5145 mm
1.5in 37.50 100
: D60 =1.3397 mm D15=0.2580 mm
lin 25.00 85
0.75in 19.00 85 D50 =0.8746 mm D10=0.1466 mm
oS 12:59 5 Cu =9.138 Cc =1.348
0.375in 9.50 80
#a 475 76 Classification
#10 2.00 69 M N/A
#20 0.85 49
#40 0.42 23
s oo . AASHTO Stone Fragments, Gravel and Sand
#100 0.15 10 (A_l_b (1))
140 o1 ® Sample/Test Description
#200 0.075 68 Sand/Gravel Particle Shape : ROUNDED
Sand/Gravel Hardness : HARD
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Client: Haley & Aldrich, Inc.
- — Project: Nuclear Metals, Inc
GeoTestin Location: Concord, MA Project No: GTX-312539
g Boring ID: HA20-B103 Sample Type: bag Tested By: ckg
EXPRESS Sample ID: S3 Test Date: 01/12/21 Checked By: bfs
Depth : 4-6 bgs Test Id: 607087
Test Comment: -
Visual Description: Moist, grayish brown silty sand
Sample Comment: -
Particle Size Analysis - ASTM D6913
c
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Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
— 13.3 61.0 25.7
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dgs =4.2078 mm D30=0.1211 mm
0.75in 19.00 100 _0 932 _ /
0.5in 12.50 92 Deo =0. 4 mm D15 =N/A
0.375in 9.50 90 D50 =0.5223 mm Di1o=N/A
# a7 & Cu =N/A Cc =N/A
#10 2.00 74
#20 0.85 58 Classification
#40 0.42 26 ASTM N/A
#60 0.25 39
#100 0.15 32 .
s 5 - AASHTO Silty Gravel and Sand (A-2-4 (0))
#200 0.075 26
Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR
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Sand/Gravel Hardness : HARD




Client: Haley & Aldrich, Inc.
- — Project: Nuclear Metals, Inc
GeoTestin Location: Concord, MA Project No: GTX-312539
g Boring ID: HA20-B103 Sample Type: bag Tested By: ckg
EXPRESS Sample ID: S10 Test Date: 01/12/21 Checked By: bfs
Depth : 20-22 bgs Test Id: 607088
Test Comment: -
Visual Description: Moist, gray gravel with silt and sand
Sample Comment: -
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Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
— 59.7 34.5 58
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dg5=19.4711 mm D30=2.5219 mm
lin 25.00 100
i De0=9.2376 mm D15=0.4970 mm
0.75in 19.00 84
0.5in 12.50 68 D50 =6.5832 mm D10=0.1972 mm
os78 i o0 ot Cu =46.844 Cc =3.491
#H4 4.75 40
#10 2.00 26 Classification
#20 0.85 18 M N/A
#40 0.42 14
#60 0.25 11
AASHTO Stone Fragments, Gravel and Sand
#100 0.15 9 A—1—a (1))
#140 0.11 7 (
#200 o078 58 Sample/Test Description
Sand/Gravel Particle Shape : ROUNDED
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Sand/Gravel Hardness : HARD




Client: Haley & Aldrich, Inc.
- — Project: Nuclear Metals, Inc
GeoTestin Location: Concord, MA Project No: GTX-312539
g Boring ID: HA20-B104 Sample Type: bag Tested By: ckg
EXPRESS Sample ID: S1 Test Date: 01/12/21 Checked By: bfs
Depth : 0-2 bgs Test Id: 607089
Test Comment: -
Visual Description: Moist, gray silty sand
Sample Comment: -
Particle Size Analysis - ASTM D6913
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Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
— 3.8 69.0 27.2
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dgs =2.3231 mm D30=0.1043 mm
0.75in 19.00 100 _0 06 _ /
0.5in 12.50 98 Deo =0.7706 mm D15 =N/A
0.375in 9.50 98 D50 =0.4660 mm Di1o=N/A
e el o Cu =N/A Cc =N/A
#10 2.00 83
#20 0.85 62 Classification
#40 0.42 8 ASTM N/A
#60 0.25 40
#100 0.15 34 .
s 5 = AASHTO Silty Gravel and Sand (A-2-4 (0))
#200 0.075 27
Sample/Test Description
Sand/Gravel Particle Shape : ROUNDED
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Sand/Gravel Hardness : HARD




Geolesting

Client: Haley & Aldrich, Inc.

Project: Nuclear Metals, Inc

Location: Concord, MA Project No: GTX-312539
Boring ID: HA20-B104 Sample Type: bag Tested By: ckg

EXPRESS Sample ID: S13 Test Date: 01/15/21 Checked By: bfs
Depth : 24-26 bgs Test Id: 607093
Test Comment: --
Visual Description: Moist, light olive brown silt
Sample Comment: --
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Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
— 0.0 10.6 89.4
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dgs=0.0679 mm D30=0.0179 mm
#4 4.75 100
Dgo=0.0385 mm D15=0.0110 mm
#10 2.00 100
#20 0.85 100 D50 =0.0318 mm D10=0.0091 mm
49 o4z 100 Cu =4.231 Cc =0.915
#60 0.25 100
#100 0.15 98 Classification
#140 0.11 95 M N/A
#200 0.075 89
Hydrometer Particle Size (mm) Percent Finer Spec. Percent Complies AASHTO S“ty Soils (A-4 (O))
0.0329 53
0.0305 46
0.0125 o Sample/Test Description
0.0095 10 Sand/Gravel Particle Shape : ---
0.0068 8
070048 = Sand/Gravel Hardness : ---
0.0034 4 Dispersion Device : Apparatus A - Mech Mixer
0.0014 2
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Dispersion Period : 1 minute
Est. Specific Gravity : 2.65
Separation of Sample: #200 Sieve




Client: Haley & Aldrich, Inc.
- — Project: Nuclear Metals, Inc
GeoTestin Location: Concord, MA Project No: GTX-312539
g Boring ID: HA20-B104 Sample Type: bag Tested By: ckg
EXPRESS Sample ID: S15 Test Date: 01/12/21 Checked By: bfs
Depth : 28-30 bgs Test Id: 607090
Test Comment: -
Visual Description: Moist, light olive brown silty sand
Sample Comment: -
Particle Size Analysis - ASTM D6913
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Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
— 1.9 66.6 31.5
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dgs =0.5898 mm D30 =N/A
0.375in 9.50 100 _0 23 _ /
= o = D60 =0.2314 mm D1s=N/A
#10 2.00 96 D50 =0.1769 mm Di1o=N/A
#20 0.85 91 Cu =N/A CC =N/A
#40 0.42 79
#60 0.25 63 Classification
#100 0.15 22 ASTM N/A
#140 0.11 37
200 oors * AASHTO  Silty Gravel and Sand (A-2-4 (0))
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Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---




Client: Haley & Aldrich, Inc.
- — Project: Nuclear Metals, Inc
GeoTestin Location: Concord, MA Project No: GTX-312539
g Boring ID: HA20-B104 Sample Type: bag Tested By: ckg
EXPRESS Sample ID: S18 Test Date: 01/12/21 Checked By: bfs
Depth : 38-40 bgs Test Id: 607091
Test Comment: -
Visual Description: Moist, light olive brown silt with sand
Sample Comment: -
Particle Size Analysis - ASTM D6913
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— 1.3 27.0 "7
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dgs =0.1745 mm Dzo=N/A
0.5in 12.50 100 _ / _ /
0.375in 9.50 99 Deo =N/A D15 =N/A
#a 4.75 99 Dso=N/A Di1o=N/A
#10 2.00 97 Cu =N/A CC =N/A
#20 0.85 96
#40 0.42 94 Classification
#60 0.25 90 M N/A
#100 0.15 83
iy o i AASHTO  Silty Soils (A-4 (0
#200 0.075 72 - Ity o1ls ( : ( ))
Sample/Test Description
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Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---




Client: Haley & Aldrich, Inc.
- — Project: Nuclear Metals, Inc
GeoTestin Location: Concord, MA Project No: GTX-312539
g Boring ID: HA20-B104 Sample Type: bag Tested By: ckg
EXPRESS Sample ID: S20 Test Date: 01/12/21 Checked By: bfs
Depth : 42-44 bgs Test Id: 607092
Test Comment: -
Visual Description: Moist, light olive brown silty sand
Sample Comment: -
Particle Size Analysis - ASTM D6913
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Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
— 0.0 80.6 19.4
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dgs=0.2104 mm D30=0.0970 mm
#4 4.75 100 _0 80 _ /
#10 2.00 100 De0 =0.1480 mm D15 =N/A
#20 0.85 100 D50 =0.1304 mm Di1o=N/A
#40 0.42 100 Cu =N/A CC =N/A
#60 0.25 97
#100 0.15 61 Classification
#140 011 32 ASTM N/A
#200 0.075 19
AASHTO Silty Gravel and Sand (A-2-4 (0))
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Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---




EXHIBIT HB1-5

Bedrock Core Photo-Log and Rock Core Testing Results



Client: Haley & Aldrich, Inc.
’ - — Project: Nuclear Metals, Inc
GeoTestin Location: Concord, MA Project No: GTX-312539
g Boring ID: HA20-CMT-1-C1 Sample Type: cylinder Tested By: tim
EXPRESS Sample ID: --- Test Date: 02/04/21 Checked By: smd
Depth : 77.2-78.0 Test Id: 608694
Test Comment: -
Visual Description: -
Sample Comment: -
Abrasiveness of Rock Using the Cerchar Method
Boring 1D Sample ID Depth Stylus No Reading 1 Reading 2 Average Comments
HA20-CMT-1-C1 --- 77.29-77.39 ft 1 4.2 3.6 3.90
2 4.5 3.6 4.05
3 3.1 3.3 3.20
4 4.0 4.7 4.35
5 2.9 3.9 3.40
Average CAls 3.78
Average CAIl * 4.22
CERCHAR Abrasiveness Index Classification |Extreme abrasiveness
Notes
Test Surface: Saw Cut
Moisture Condition: As Received
Apparatus Type: Original CERCHAR
Stylus Hardness: Rockwell Hardess 54/56 HRC
Stylus Displacement Relative to Rock Fabric:
Styli 1-3: Normal; Styli 4-5: Parallel
* CAl = (0.99 * CAls) + 0.48
CAls = CERCHAR index for smooth (saw cut) surface
CAl = CERCHAR index for natural surface
Comments:




Client: Haley & Aldrich, Inc.
’ - — Project: Nuclear Metals, Inc
GeoTestin Location: Concord, MA Project No: GTX-312539
g Boring ID: HA20-CMT-2-C1 Sample Type: cylinder Tested By: tim
EXPRESS Sample ID: --- Test Date: 02/04/21 Checked By: smd
Depth : 90.5-92.3 Test Id: 608689
Test Comment: -
Visual Description: -
Sample Comment: -
Abrasiveness of Rock Using the Cerchar Method
Boring 1D Sample ID Depth Stylus No Reading 1 Reading 2 Average Comments
HA20-CMT-2-C1 --- 91.28-91.38 ft 1 1.6 3.2 2.40
2 1.5 2.1 1.80
3 2.6 3.1 2.85
4 1.5 2.0 1.75
5 2.3 2.7 2.50
Average CAls 2.26
Average CAIl * 2.72
CERCHAR Abrasiveness Index Classification |High abrasiveness
Notes
HA20-CMT-2-C1 -- 91.28-91.38
Test Surface: Saw Cut |
Moisture Condition: As Received
Apparatus Type: Original CERCHAR
Stylus Hardness: Rockwell Hardess 54/56 HRC
Stylus Displacement Relative to Rock Fabric:
Styli 1-3: Normal; Styli 4-5: Parallel
* CAl = (0.99 * CAls) + 0.48
CAls = CERCHAR index for smooth (saw cut) surface
CAl = CERCHAR index for natural surface
Comments:




Client: Haley & Aldrich, Inc.
’ - — Project: Nuclear Metals, Inc
GeoTestin Location: Concord, MA Project No: GTX-312539
g Boring ID: HA20-CMT-2-C2 Sample Type: cylinder Tested By: tim
EXPRESS Sample ID: --- Test Date: 02/04/21 Checked By: smd
Depth : 94.3-96.0 Test Id: 608690
Test Comment: -
Visual Description: -
Sample Comment: -
Abrasiveness of Rock Using the Cerchar Method
Boring 1D Sample ID Depth Stylus No Reading 1 Reading 2 Average Comments
HA20-CMT-2-C2 --- 94.15-94.25 ft 1 4.9 4.7 4.80
2 5.5 4.6 5.05
3 3.1 3.5 3.30
4 3.1 3.0 3.05
5 5.3 3.2 4.25
Average CAls 4.09
Average CAIl * 4.53
CERCHAR Abrasiveness Index Classification |Extreme abrasiveness
Notes
. AT-2-C2 —- 94.15-94.25
Test Surface: Saw Cut Ty g
Moisture Condition: As Received ey
Apparatus Type: Original CERCHAR e 9
Stylus Hardness: Rockwell Hardess 54/56 HRC ;
Stylus Displacement Relative to Rock Fabric:
Styli 1-3: Normal; Styli 4-5: Parallel
* CAl = (0.99 * CAls) + 0.48
CAls = CERCHAR index for smooth (saw cut) surface
CAl = CERCHAR index for natural surface
Comments:




Client: Haley & Aldrich, Inc.
’ - — Project: Nuclear Metals, Inc
GeoTestin Location: Concord, MA Project No: GTX-312539
g Boring ID: HA20-CMT-4-C1 Sample Type: cylinder Tested By: tim
EXPRESS Sample ID: --- Test Date: 02/04/21 Checked By: smd
Depth : 93.2-94.9 Test Id: 608695
Test Comment: -
Visual Description: -
Sample Comment: -
Abrasiveness of Rock Using the Cerchar Method
Boring 1D Sample ID Depth Stylus No Reading 1 Reading 2 Average Comments
HA20-CMT-4-C1 --- 94.04-94.14 ft 1 3.3 4.0 3.65
2 3.8 3.4 3.60
3 4.5 4.3 4.40
4 4.1 3.8 3.95
5 4.0 4.6 4.30
Average CAls 3.98
Average CAIl * 4.42
CERCHAR Abrasiveness Index Classification |Extreme abrasiveness
Notes
Test Surface: Saw Cut
Moisture Condition: As Received
Apparatus Type: Original CERCHAR
Stylus Hardness: Rockwell Hardess 54/56 HRC
Stylus Displacement Relative to Rock Fabric:
Styli 1-3: Normal; Styli 4-5: Parallel
* CAl = (0.99 * CAls) + 0.48
CAls = CERCHAR index for smooth (saw cut) surface
CAl = CERCHAR index for natural surface
Comments:




Client: Haley & Aldrich, Inc.
’ - — Project: Nuclear Metals, Inc
GeoTestin Location: Concord, MA Project No: GTX-312539
g Boring ID: HA20-CMT-5-C1 Sample Type: cylinder Tested By: tim
EXPRESS Sample ID: --- Test Date: 02/04/21 Checked By: smd
Depth : 81.9-83.5 Test Id: 608696
Test Comment: -
Visual Description: -
Sample Comment: -
Abrasiveness of Rock Using the Cerchar Method
Boring 1D Sample ID Depth Stylus No Reading 1 Reading 2 Average Comments
HA20-CMT-5-C1 --- 83.00-83.10 ft 1 2.6 3.4 3.00
2 3.9 4.0 3.95
3 4.7 4.3 4.50
4 3.6 3.5 3.55
5 4.0 4.2 4.10
Average CAls 3.82
Average CAIl * 4.26
CERCHAR Abrasiveness Index Classification |Extreme abrasiveness
Notes
| HA20-CMT-5-C1 -
Test Surface: Saw Cut A L v Gl A el
Moisture Condition: As Received T i
Apparatus Type: Original CERCHAR EARE o B 9
Stylus Hardness: Rockwell Hardess 54/56 HRC R
Stylus Displacement Relative to Rock Fabric:
Styli 1-3: Normal; Styli 4-5: Parallel
* CAl = (0.99 * CAls) + 0.48
CAls = CERCHAR index for smooth (saw cut) surface
CAl = CERCHAR index for natural surface
Comments:




Client: Haley & Aldrich, Inc.
’ - — Project: Nuclear Metals, Inc
GeoTestin Location: Concord, MA Project No: GTX-312539
g Boring ID: HAGP102A-C2 Sample Type: cylinder Tested By: tim
EXPRESS Sample ID: --- Test Date: 02/04/21 Checked By: smd
Depth : 98.5-99.5 Test Id: 608691
Test Comment: -
Visual Description: -
Sample Comment: -
Abrasiveness of Rock Using the Cerchar Method
Boring 1D Sample ID Depth Stylus No Reading 1 Reading 2 Average Comments
HAGP102A-C2 --- 99.27-99.37 ft 1 3.6 3.5 3.55
2 3.5 3.2 3.35
3 5.0 4.5 4.75
4 2.7 3.3 3.00
5 4.1 4.7 4.40
Average CAls 3.81
Average CAIl * 4.25
CERCHAR Abrasiveness Index Classification |Extreme abrasiveness
Notes
Test Surface: Saw Cut G i
Moisture Condition: As Received S <! 22 2 24RepTes
Apparatus Type: Original CERCHAR
Stylus Hardness: Rockwell Hardess 54/56 HRC
Stylus Displacement Relative to Rock Fabric:
Styli 1-3: Normal; Styli 4-5: Parallel
* CAl = (0.99 * CAls) + 0.48
CAls = CERCHAR index for smooth (saw cut) surface
CAl = CERCHAR index for natural surface
Comments:




Client: Haley & Aldrich, Inc.
’ - — Project: Nuclear Metals, Inc
GeoTestin Location: Concord, MA Project No: GTX-312539
g Boring ID: HAGP102A-C4 Sample Type: cylinder Tested By: tim
EXPRESS Sample ID: --- Test Date: 02/04/21 Checked By: smd
Depth : 108.7-109.7 Test Id: 608692
Test Comment: -—
Visual Description: -
Sample Comment: -
Abrasiveness of Rock Using the Cerchar Method
Boring 1D Sample ID Depth Stylus No Reading 1 Reading 2 Average Comments
HAGP102A-C4 --- 109.48-109.58 ft 1 3.9 2.7 3.30
2 3.3 3.0 3.15
3 4.9 4.2 4.55
4 2.4 25 2.45
5 4.0 4.3 4.15
Average CAls 3.52
Average CAIl * 3.96
CERCHAR Abrasiveness Index Classification |High abrasiveness
Notes
HAGP102A-C4 --- 109.48-109.58
Test Surface: Saw Cut " il i Wil
Moisture Condition: As Received el e e e R
Apparatus Type: Original CERCHAR TR L | i
Stylus Hardness: Rockwell Hardess 54/56 HRC U R Ll
Stylus Displacement Relative to Rock Fabric:
Styli 1-3: Normal; Styli 4-5: Parallel
* CAl = (0.99 * CAls) + 0.48
CAls = CERCHAR index for smooth (saw cut) surface
CAl = CERCHAR index for natural surface
Comments:




Client: Haley & Aldrich, Inc.
’ - — ; Project: Nuclear Metals, Inc
GeoTestin Location: Concord, MA Project No: GTX-312539
g Boring ID: HAGP105-C1 Sample Type: cylinder Tested By: tim
EXPRESS Sample ID: --- Test Date: 02/04/21 Checked By: smd
Depth : 110.4-111.8 Test Id: 608693
Test Comment: -—
Visual Description: -
Sample Comment: -
Abrasiveness of Rock Using the Cerchar Method
Boring 1D Sample ID Depth Stylus No Reading 1 Reading 2 Average Comments
HAGP105-C1 --- 111.21-111.31 ft 1 4.2 4.5 4.35
2 3.9 3.6 3.75
3 3.3 3.4 3.35
4 2.3 3.4 2.85
5 4.7 5.2 4.95
Average CAls 3.85
Average CAIl * 4.29
CERCHAR Abrasiveness Index Classification |Extreme abrasiveness
Notes
HAG105-C1 --—- 111.21-111.31
Test Surface: Saw Cut b !
Moisture Condition: As Received 18 19 20 21 23
Apparatus Type: Original CERCHAR 7 8
Stylus Hardness: Rockwell Hardess 54/56 HRC
Stylus Displacement Relative to Rock Fabric:
Styli 1-3: Normal; Styli 4-5: Parallel
* CAl = (0.99 * CAls) + 0.48
CAls = CERCHAR index for smooth (saw cut) surface
CAl = CERCHAR index for natural surface
Comments:




Client: Haley & Aldrich, Inc.
- — Project: Nuclear Metals, Inc
GeoTestin Location: Concord, MA Project No: GTX-312539
g Boring ID: --- Sample Type: --- Tested By: tim
EXPRESS Sample ID: --- Test Date: 02/10/21 Checked By: smd
Depth : - Test Id: 608707
Bulk Density and Compressive Strength
of Rock Core Specimens by ASTM D7012 Method C
Boring ID Sample Depth Bulk Compressive |Failure| Meets ASTM | Note(s)
Number Density, strength, Type D4543
pcf psi

HA20-CMT-1-C2 --- 80.68-81.36 180 2878 3 No 1,*
ft

HA20-CMT-1-C4 -—- 89.90-90.59 176 11015 1 No 1,*
ft

HA20-CMT-2-C1 - 90.60-91.27 166 5963 1 No 1,2,*
ft

HA20-CMT-2-C2 - 94.46-95.14 176 19665 1 No 1,*
ft

HA20-CMT-2-C4 -— 167 27317 1 No 1,*

103.31-103.95

ft

HA20-CMT-4-C1 --- 93.34-94.03 168 31073 1 No 1,*
ft

HA20-CMT-4-C2 --- 98.61-99.26 172 20892 1 No 1,*
ft

Notes: Density determined on core samples by measuring dimensions and weight and then calculating.

All specimens tested at the approximate as-received moisture content and at standard laboratory temperature.
The axial load was applied continuously at a stress rate that produced failure in a test time between 2 and 15 minutes.

Failure Type: 1 = Intact Material Failure; 2 = Discontinuity Failure; 3 = Intact Material and Discontinuity Failure
(See attached photographs)

Best effort end preparation. See Tolerance report for details.

The as-received core did not meet the ASTM side straightness tolerance due to irregularities in the sample as cored.
Specimen L/D < 2.

The as-received core did not meet the ASTM minimum diameter tolerance of 1.875 inches.

Specimen diameter is less than 10 times maximum particle size.

Specimen diameter is less than 6 times maximum particle size.

QaRXNE

*Because the indicated tested specimens did not meet the ASTM D4543 standard tolerances, the results reported here
may differ from those for a test specimen within tolerances.

printed 2/10/2021 2:14:27 PM



Client: Haley & Aldrich, Inc.
- — Project: Nuclear Metals, Inc
GeoTestin Location: Concord, MA Project No: GTX-312539
g Boring ID: --- Sample Type: --- Tested By: tim
EXPRESS Sample ID: --- Test Date: 02/10/21 Checked By: smd
Depth : - Test Id: 608702
Bulk Density and Compressive Strength
of Rock Core Specimens by ASTM D7012 Method C
Boring ID Sample Depth Bulk Compressive |Failure| Meets ASTM | Note(s)
Number Density, strength, Type D4543
pcf psi
HA20-CMT-4-C3 - 172 17011 1 No 1,*
103.17-103.87
ft
HA20-CMT-5-C1 --- 82.31-82.99 177 23759 1 No 1,2,*
ft
HA20-CMT-5-C2 - 87.50-88.19 178 25750 1 No 1,*
ft
HA20-CMT-5-C3 - 90.09-90.76 178 27932 1 No 1,*
ft
HAGP102A-C2 -— 98.59-99.26 181 24272 1 No 1,*
ft
HAGP102A-C3 - 179 21260 1 No 1,*
101.71-102.39
ft
HAGP102A-C4 - 162 10898 1 No 1,*
108.83-109.47
ft
Notes: Density determined on core samples by measuring dimensions and weight and then calculating.

All specimens tested at the approximate as-received moisture content and at standard laboratory temperature.
The axial load was applied continuously at a stress rate that produced failure in a test time between 2 and 15 minutes.

Failure Type: 1 = Intact Material Failure; 2 = Discontinuity Failure; 3 = Intact Material and Discontinuity Failure
(See attached photographs)

Best effort end preparation. See Tolerance report for details.

The as-received core did not meet the ASTM side straightness tolerance due to irregularities in the sample as cored.
Specimen L/D < 2.

The as-received core did not meet the ASTM minimum diameter tolerance of 1.875 inches.

Specimen diameter is less than 10 times maximum particle size.

Specimen diameter is less than 6 times maximum particle size.

QaRXNE

*Because the indicated tested specimens did not meet the ASTM D4543 standard tolerances, the results reported here
may differ from those for a test specimen within tolerances.

printed 2/10/2021 2:15:16 PM



Client: Haley & Aldrich, Inc.
A Project: Nuclear Metals, Inc
GeoTesting Location: Concord, MA Project No: GTX-312539
Boring ID: HAGP105-C1 Sample Type: cylinder  Tested By: tim
EXPRESS Sample ID: --- Test Date: 02/10/21 Checked By: smd
Depth : 110.4-111.8 Test Id: 608703
Test Comment: -—-
Visual Description: See photograph(s)
Sample Comment: -

Bulk Density and Compressive Strength
of Rock Core Specimens by ASTM D7012 Method C

Boring ID Sample Depth Bulk Compressive |Failure| Meets ASTM | Note(s)
Number Density, strength, Type D4543
pcf psi
HAGP105-C1 - 161 11492 1 No 1,2,*
110.51-111.20
ft
Notes: Density determined on core samples by measuring dimensions and weight and then calculating.

All specimens tested at the approximate as-received moisture content and at standard laboratory temperature.

The axial load was applied continuously at a stress rate that produced failure in a test time between 2 and 15 minutes.

Failure Type: 1 = Intact Material Failure; 2 = Discontinuity Failure; 3 = Intact Material and Discontinuity Failure

(See attached photographs)

Specimen L/D < 2.

QaRXNE

*Because the indicated tested specimens did not meet the ASTM D4543 standard tolerances, the results reported here

Best effort end preparation.
The as-received core did not meet the ASTM side straightness tolerance due to irregularities in the sample as cored.

See Tolerance report for details.

The as-received core did not meet the ASTM minimum diameter tolerance of 1.875 inches.
Specimen diameter is less than 10 times maximum particle size.
Specimen diameter is less than 6 times maximum particle size.

may differ from those for a test specimen within tolerances.

printed 2/10/2021 2:15:32 PM




Client: Haley & Aldrich, Inc. Test Date: 2/8/2021
A Project Name: Nuclear Metals, Inc Tested By: kdp
G T ,t = Project Location: Concord, MA Checked By: smd
eolesting [
L : == Boring ID: HA20-CMT-1-C2
EXPRESS Sample ID: .
Depth: 80.68-81.36  ft

Visual Description: See photographs

UNIT WEIGHT DETERMINATION AND DIMENSIONAL AND SHAPE TOLERANCES OF ROCK CORE SPECIMENS BY ASTM D4543

BULK DENSITY

DEVIATION FROM STRAIGHTNESS (Procedure S1)

1 2 Average
Specimen Length, in: 7.78 7.78 7.78 Maximum gap between side of core and reference surface plate:
Specimen Diameter, in: 3.32 3.32 3.32 Is the maximum gap < 0.02 in.? YES
Specimen Mass, g: 3183
Bulk Density, Ib/ft® 180 Minimum Diameter Tolerence Met? YES Maximum difference must be < 0.020 in.
Length to Diameter Ratio: 2.3 Length to Diameter Ratio Tolerance Met? YES Straightness Tolerance Met? YES
END FLATNESS AND PARALLELISM (Procedure FP1)
END 1 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in 0.01060 0.00900 0.00790 0.00680 0.00540 0.00320 0.00160 0.00000 -0.00170 -0.00370 -0.00550 -0.00710 -0.00840 -0.01010 -0.01180
Diameter 2, in (rotated 90°) 0.00280 0.00220 0.00200 0.00190 0.00120 0.00100 0.00040 0.00000 -0.00070 -0.00100 -0.00150 -0.00180 -0.00220 -0.00250 -0.00310
Difference between max and min readings, in:
0° = 0.02240 90° = 0.00590
END 2 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in 0.01170 0.00960 0.00820 0.00730 0.00540 0.00380 0.00190 0.00000 -0.00200 -0.00380 -0.00530 -0.00670 -0.00790 -0.00940 -0.01150
Diameter 2, in (rotated 90°) -0.00320 -0.00240 -0.00210 -0.00180 -0.00140 -0.00090 -0.00060 0.00000 0.00020 0.00100 0.00140 0.00180 0.00210 0.00250 0.00310
Difference between max and min readings, in:
0° = 0.0232 90° = 0.0063
Maximum difference must be < 0.0020 in. Difference = + 0.01160
Flatness Tolerance Met? NO
End 1 Diameter 1 y =-0.01309x - 0.00025 End 1 Diameter 2 y =-0.00339x - 0.00009 DIAMETER 1
0.02000 0.00400 End 1:
£ £ Slope of Best Fit Line 0.01309
% 0.01000 e © 0.00200 Angle of Best Fit Line: 0.75020
£ £
3 I k] End 2:
o 0.00000 @ 0.00000 -
3 \ 4 Slope of Best Fit Line 0.01326
ES -0.01000 Y -0.00200 \_; Angle of Best Fit Line: 0.75970
@ U g -0. ~—
9 9 I~ Maximum Angular Difference: 0.00949
g -0.02000 -g -0.00400
-1.00 -0.75 -050 -0.25 000 025 050 075 1.00 -1.00 -075 -050 -025 0.00 025 050 0.75 1.00
Diameter, in Diameter, in Para!lelism Tolerance Met? NO
Spherically Seated
y =0.00348x - 0.00002
End 2 Diameter 1 0.01326x + 0.00009 End 2 Diameter 2 DIAMETER 2
0.02000 0.00400 End 1:
£ £ L~ Slope of Best Fit Line 0.00339
E’ 0.01000 \ E’ 0.00200 " Angle of Best Fit Line: 0.19399
k] k-]
$  0.00000 $  0.00000 End 2: .
4 ~ % Slope of Best Fit Line 0.00348
) 001000 & 000200 Anale of Best Fit Line: 0.19955
g o 3 // ) :
= w Maximum Angular Difference: 0.00557
a -0.02000 g -0.00400
100 -0.75 -050 -0.25 0.00 025 050 075 1.00 -1.00 -075 -050 -025 000 025 050 075 1.00
Diameter, in Diameter, in Parallelism Tolerance Met? NO
’ Spherically Seated
PERPENDICULARITY (Procedure P1) (Calculated from End Flatness and Parallelism measurements above)
END 1 Difference, Maximum and Minimum (in.) Diameter (in.) Slope Angle® Perpendicularity Tolerance Met? Maximum angle of departure must be < 0.25°
Diameter 1, in 0.02240 3.320 0.00675 0.387 NO
Diameter 2, in (rotated 90°) 0.00590 3.320 0.00178 0.102 YES Perpendicularity Tolerance Met? NO
END 2
Diameter 1, in 0.02320 3.320 0.00699 0.400 NO
Diameter 2, in (rotated 90°) 0.00630 3.320 0.00190 0.109 YES




Client:

Project Name:

1 i .
Geolesting [~

EXPRESS

Haley & Aldrich, Inc.
Nuclear Metals, Inc
Concord, MA
312539

Test Date: 2/8/2021
Tested By: kdp
Checked By: smd

Boring ID:
Sample ID:
Depth (ft):

Visual Description:

HA20-CMT-1-C2

80.68-81.36
See photographs

Reliable dial gauge measurements could not be
performed on this rock type. Tolerance
measurements were performed using a
machinist straightedge and feeler gauges to
ASTM specifications.

BEST EFFORT END FLATNESS TOLERANCES OF ROCK CORE SPECIMENS TO

ASTM D4543

END FLATNESS

END 1

Diameter 1 Is the maximum gap < +0.001 in.? YES

Diameter 2 (rotated 90°) Is the maximum gap < +0.001 in.? YES

END 2

Diameter 1 Is the maximum gap < +0.001 in.? YES

Diameter 2 (rotated 90°) Is the maximum gap < +0.001 in.? YES

End Flatness Tolerance Met? YES




Client: Haley & Aldrich, Inc.
/—\_~ Project Name: Nuclear Metals, Inc

GeﬂTeStll‘lg Project Location: Concord, MA
EXPRES S GTX #: 312539

Test Date: 2/9/2021

Tested By: cmh

Checked By: smd

Boring ID: HA20-CMT-1-C2

Sample ID: -

Depth, ft: 80.68-81.36

HAZO CMT 1-C2 --- 80.68-81.36
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EXPRESS

Visual Description: See photographs

Client: Haley & Aldrich, Inc. Test Date: 2/8/2021
Project Name: Nuclear Metals, Inc Tested By: kdp
Project Location: Concord, MA Checked By: smd

GTX #: 312539

Boring 1D: HA20-CMT-1-C4

Sample ID: -

Depth: 89.90-90.59  ft

UNIT WEIGHT DETERMINATION AND DIMENSIONAL AND SHAPE TOLERANCES OF ROCK CORE SPECIMENS BY ASTM D4543

BULK DENSITY

DEVIATION FROM STRAIGHTNESS (Procedure S1)

1 2 Average
Specimen Length, in: 7.96 7.96 7.96 Maximum gap between side of core and reference surface plate:
Specimen Diameter, in: 3.32 3.32 3.32 Is the maximum gap < 0.02 in.? YES
Specimen Mass, g: 3195.1
Bulk Density, Ib/ft® 176 Minimum Diameter Tolerence Met? YES Maximum difference must be < 0.020 in.
Length to Diameter Ratio: 2.4 Length to Diameter Ratio Tolerance Met? YES Straightness Tolerance Met? YES
END FLATNESS AND PARALLELISM (Procedure FP1)
END 1 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in -0.00730 -0.00610 -0.00520 -0.00420 -0.00280 -0.00200 -0.00070 0.00000 0.00070 0.00190 0.00310 0.00420 0.00560 0.00670 0.00830
Diameter 2, in (rotated 90°) -0.00670 -0.00600 -0.00440 -0.00370 -0.00230 -0.00150 -0.00090 0.00000 0.00120 0.00260 0.00320 0.00400 0.00520 0.00660 0.00770
Difference between max and min readings, in:
0° = 0.01560 90° = 0.01440
END 2 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in -0.00790 -0.00690 -0.00580 -0.00500 -0.00300 -0.00190 -0.00080 0.00000 0.00140 0.00290 0.00380 0.00490 0.00570 0.00700 0.00880
Diameter 2, in (rotated 90°) 0.00640 0.00550 0.00460 0.00370 0.00280 0.00220 0.00120 0.00000 -0.00070 -0.00160 -0.00280 -0.00380 -0.00440 -0.00550 -0.00700
Difference between max and min readings, in:
0° = 0.0167 90° = 0.0134
Maximum difference must be < 0.0020 in. Difference = + 0.00835
Flatness Tolerance Met? NO
) y =0.00859x + 0.00015 ) y =0.00806x + 0.00033
End 1 Diameter 1 End 1 Diameter 2 DIAMETER 1
0.01000 0.01000 End 1:
£ g £ i Slope of Best Fit Line 0.00859
@ 0.00500 (/ g‘. 0.00500 Angle of Best Fit Line: 0.49191
o .
£ ] 5 End 2:
3 0.00000 3 0.00000 nd 2 .
[ o / Slope of Best Fit Line 0.00942
[ P g P Angle of Best Fit Line: 0.53955
2 -0.00500 -0.00500
8 // 3 —
st - Maximum Angular Difference: 0.04763
g -0.01000 -g -0.01000
-1.00 -0.75 -050 -0.25 000 025 050 075 1.00 -1.00 -075 -050 -025 0.00 025 050 0.75 1.00
Diameter, in Diameter, in Para!lelism Tolerance Met? NO
Spherically Seated
y =0.00942x + 0.00021 ) =-0.00746x + 0.00004
End 2 Diameter 1 End 2 Diameter 2 DIAMETER 2
0.01000 0.01000 End 1:
£ —~ £ Slope of Best Fit Line 0.00806
E’ 0.00500 E’ 0.00500 ~— Angle of Best Fit Line: 0.46163
3 3 —
S 0.00000 & 0.00000 End 2: .
H A N~ Slope of Best Fit Line 0.00746
Angle of Best Fit Line: 0.42742
§ -0.00500 g -0.00500 — o
= s w Maximum Angular Difference: 0.03421
a -0.01000 g -0.01000
100 -0.75 -050 -0.25 0.00 025 050 075 1.00 -1.00 -075 -050 -025 000 025 050 075 1.00
Diameter, in Diameter, in Para!lelism Tolerance Met? NO
Spherically Seated
PERPENDICULARITY (Procedure P1) (Calculated from End Flatness and Parallelism measurements above)
END 1 Difference, Maximum and Minimum (in.) Diameter (in.) Slope Angle® Perpendicularity Tolerance Met? Maximum angle of departure must be < 0.25°
Diameter 1, in 0.01560 3.320 0.00470 0.269 NO
Diameter 2, in (rotated 90°) 0.01440 3.320 0.00434 0.249 YES Perpendicularity Tolerance Met? NO
END 2
Diameter 1, in 0.01670 3.320 0.00503 0.288 NO
Diameter 2, in (rotated 90°) 0.01340 3.320 0.00404 0.231 YES




Client:

Project Name:

1 i .
Geolesting [~

EXPRESS

Haley & Aldrich, Inc.
Nuclear Metals, Inc
Concord, MA
312539

Test Date: 2/8/2021
Tested By: kdp
Checked By: smd

Boring ID:
Sample ID:
Depth (ft):

Visual Description:

HA20-CMT-1-C4

89.90-90.59
See photographs

Reliable dial gauge measurements could not be
performed on this rock type. Tolerance
measurements were performed using a
machinist straightedge and feeler gauges to
ASTM specifications.

BEST EFFORT END FLATNESS TOLERANCES OF ROCK CORE SPECIMENS TO

ASTM D4543

END FLATNESS

END 1

Diameter 1 Is the maximum gap < +0.001 in.? YES

Diameter 2 (rotated 90°) Is the maximum gap < +0.001 in.? YES

END 2

Diameter 1 Is the maximum gap < +0.001 in.? YES

Diameter 2 (rotated 90°) Is the maximum gap < +0.001 in.? YES

End Flatness Tolerance Met? YES




Client: Haley & Aldrich, Inc.
A~ Project Name: Nuclear Metals, Inc

GEOTeStIng Project Location: Concord, MA
EXPRES S GTX #: 312539

Test Date: 2/9/2021

Tested By: cmh

Checked By: smd

Boring ID: HA20-CMT-1-C4

Sample ID: -

Depth, ft: 89.90-90.59
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Visual Description: See photographs

Client: Haley & Aldrich, Inc. Test Date: 2/8/2021
Project Name: Nuclear Metals, Inc Tested By: kdp
Project Location: Concord, MA Checked By: smd

GTX #: 312539

Boring 1D: HA20-CMT-2-C1

Sample ID: -

Depth: 90.60-91.27  ft

UNIT WEIGHT DETERMINATION AND DIMENSIONAL AND SHAPE TOLERANCES OF ROCK CORE SPECIMENS BY ASTM D4543

BULK DENSITY

DEVIATION FROM STRAIGHTNESS (Procedure S1)

1 2 Average
Specimen Length, in: 7.72 7.73 7.73 Maximum gap between side of core and reference surface plate:
Specimen Diameter, in: 3.33 3.33 3.33 Is the maximum gap < 0.02 in.? NO
Specimen Mass, g: 2936.3
Bulk Density, Ib/ft® 166 Minimum Diameter Tolerence Met? YES Maximum difference must be < 0.020 in.
Length to Diameter Ratio: 2.3 Length to Diameter Ratio Tolerance Met? YES Straightness Tolerance Met? NO
END FLATNESS AND PARALLELISM (Procedure FP1)
END 1 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in 0.00780 0.00690 0.00540 0.00490 0.00390 0.00310 0.00200 0.00000 -0.00130 -0.00200 -0.00280 -0.00430 -0.00520 -0.00670 -0.00820
Diameter 2, in (rotated 90°) 0.01650 0.01400 0.01230 0.01120 0.00860 0.00560 0.00290 0.00000 -0.00250 -0.00520 -0.00800 -0.00960 -0.01140 -0.01400 -0.01710
Difference between max and min readings, in:
0° = 0.01600 90° = 0.03360
END 2 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in 0.00750 0.00640 0.00550 0.00470 0.00350 0.00210 0.00090 0.00000 -0.00140 -0.00270 -0.00370 -0.00460 -0.00590 -0.00700 -0.00850
Diameter 2, in (rotated 90°) -0.01560 -0.01400 -0.01170 -0.01050 -0.00620 -0.00410 -0.00260 0.00000 0.00350 0.00630 0.00920 0.01110 0.01440 0.01640 0.01830
Difference between max and min readings, in:
0° = 0.016 90° = 0.0339
Maximum difference must be < 0.0020 in. Difference = + 0.01695
Flatness Tolerance Met? NO
End 1 Diameter 1 End 1 Diameter 2 = DIAMETER 1
0.00906x + 0.00023 d 1 Diamete y = -0.01948x + 0.00022
0.01000 0.02000 End 1:
£ -~ £ ~ Slope of Best Fit Line 0.00906
@ 0.00500 NS g‘. 0.01000 Angle of Best Fit Line: 0.51892
o .
5 k- .
3 0.00000 § 0.00000 End 2: .
4 4 Slope of Best Fit Line 0.00915
2 I~ g ™~~~ Anale of Best Fit Line: 0.52400
2 -0.00500 ~ @ -0.01000 \
o ™~ o N . . )
st - Maximum Angular Difference: 0.00507
g -0.01000 -g -0.02000
-1.00 -0.75 -050 -0.25 000 025 050 075 1.00 -1.00 -075 -050 -025 0.00 025 050 0.75 1.00
Diameter, in Diameter, in Para!lelism Tolerance Met? NO
Spherically Seated
) y = 0.02028x + 0.00097
End 2 Diameter 1 End 2 Diameter 2 DIAMETER 2
y =-0.00915x - 0.00021
0.01000 0.02000 End 1:
£ ~ £ +~ Slope of Best Fit Line 0.01948
5 N~ 5 it Li
2 0.00500 2 0.01000 / Angle of Best Fit Line: 1.11582
3 3
S 0.00000 & 0.00000 End 2: .
% % / Slope of Best Fit Line 0.02028
Angle of Best Fit Line: 1.16164
§ -0.00500 g -001000 o
® N~ ® = Maximum Angular Difference: 0.04582
a -0.01000 a -0.02000
100 -0.75 -050 -0.25 0.00 025 050 075 1.00 -1.00 -075 -050 -025 000 025 050 075 1.00
Diameter, in Diameter, in Parallelism Tolerance Met? NO
’ Spherically Seated
PERPENDICULARITY (Procedure P1) (Calculated from End Flatness and Parallelism measurements above)
END 1 Difference, Maximum and Minimum (in.) Diameter (in.) Slope Angle® Perpendicularity Tolerance Met? Maximum angle of departure must be < 0.25°
Diameter 1, in 0.01600 3.330 0.00480 0.275 NO
Diameter 2, in (rotated 90°) 0.03360 3.330 0.01009 0.578 NO Perpendicularity Tolerance Met? NO
END 2
Diameter 1, in 0.01600 3.330 0.00480 0.275 NO
Diameter 2, in (rotated 90°) 0.03390 3.330 0.01018 0.583 NO




Client:

Project Name:
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Geolesting [~

EXPRESS

Haley & Aldrich, Inc.
Nuclear Metals, Inc
Concord, MA
312539

Test Date: 2/8/2021
Tested By: kdp
Checked By: smd

Boring ID:
Sample ID:
Depth (ft):

Visual Description:

HA20-CMT-2-C1

90.60-91.27
See photographs

Reliable dial gauge measurements could not be
performed on this rock type. Tolerance
measurements were performed using a
machinist straightedge and feeler gauges to
ASTM specifications.

BEST EFFORT END FLATNESS TOLERANCES OF ROCK CORE SPECIMENS TO

ASTM D4543

END FLATNESS

END 1

Diameter 1 Is the maximum gap < +0.001 in.? YES

Diameter 2 (rotated 90°) Is the maximum gap < +0.001 in.? YES

END 2

Diameter 1 Is the maximum gap < +0.001 in.? YES

Diameter 2 (rotated 90°) Is the maximum gap < +0.001 in.? YES

End Flatness Tolerance Met? YES




Client: Haley & Aldrich, Inc.
A~ Project Name: Nuclear Metals, Inc

GEOTeStlng Project Location: Concord, MA
EXPRES S GTX #: 312539

Test Date: 2/9/2021

Tested By: cmh

Checked By: smd

Boring ID: HA20-CMT-2-C1

Sample ID: -

Depth, ft: 90.60-91.27
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Visual Description: See photographs

Client: Haley & Aldrich, Inc. Test Date: 2/8/2021
Project Name: Nuclear Metals, Inc Tested By: kdp
Project Location: Concord, MA Checked By: smd
GTX #: 312539

Boring 1D: HA20-CMT-2-C2

Sample ID: -

Depth: 94.46-95.14  ft

UNIT WEIGHT DETERMINATION AND DIMENSIONAL AND SHAPE TOLERANCES OF ROCK CORE SPECIMENS BY ASTM D4543

BULK DENSITY

DEVIATION FROM STRAIGHTNESS (Procedure S1)

1 2 Average
Specimen Length, in: 7.66 7.66 7.66 Maximum gap between side of core and reference surface plate:
Specimen Diameter, in: 3.33 3.33 3.33 Is the maximum gap < 0.02 in.? YES
Specimen Mass, g: 3081.7
Bulk Density, Ib/ft® 176 Minimum Diameter Tolerence Met? YES Maximum difference must be < 0.020 in.
Length to Diameter Ratio: 2.3 Length to Diameter Ratio Tolerance Met? YES Straightness Tolerance Met? YES
END FLATNESS AND PARALLELISM (Procedure FP1)
END 1 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in 0.00050 0.00040 0.00030 0.00030 0.00020 0.00020 0.00010 0.00000 -0.00010 -0.00020 -0.00040 -0.00040 -0.00050 -0.00060 -0.00080
Diameter 2, in (rotated 90°) -0.00290 -0.00250 -0.00230 -0.00200 -0.00130 -0.00080 -0.00050 0.00000 0.00060 0.00090 0.00120 0.00180 0.00230 0.00270 0.00320
Difference between max and min readings, in:
0° = 0.00130 90° = 0.00610
END 2 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in 0.00060 0.00040 0.00040 0.00030 0.00030 0.00020 0.00010 0.00000 0.00000 0.00000 -0.00010 -0.00020 -0.00040 -0.00050 -0.00070
Diameter 2, in (rotated 90°) 0.00340 0.00300 0.00270 0.00250 0.00150 0.00100 0.00050 0.00000 -0.00060 -0.00110 -0.00160 -0.00210 -0.00270 -0.00330 -0.00380
Difference between max and min readings, in:
0° = 0.0013 90° = 0.0072
Maximum difference must be < 0.0020 in. Difference = + 0.00360
Flatness Tolerance Met? NO
. =-0.00071x - 0.00007 ) y =0.00355x + 0.00003
End 1 Diameter 1 End 1 Diameter 2 DIAMETER 1
0.00200 0.01000 End 1:
£ £ Slope of Best Fit Line 0.00071
@ 0.00100 g‘. 0.00500 Angle of Best Fit Line: 0.04043
o .
- = gt
B —— k] .——v—“""—‘ End 2:
o 0.00000 @ 0.00000 -
[4 e——— [4 ___'_q,-———‘ Slope of Best Fit Line 0.00063
[} ™= 3, — Anale of Best Fit Line: 0.03634
2 -0.00100 2 .0.00500 ngle of Best Fit Line
9 9 Maximum Angular Difference: 0.00409
g -0.00200 -g -0.01000
-1.00 -0.75 -050 -0.25 000 025 050 075 1.00 -1.00 -075 -050 -025 0.00 025 050 0.75 1.00
Diameter, in Diameter, in Para!lelism Tolerance Met? YES
Spherically Seated
y =-0.00063x + 0.00003 ) y =-0.00423x - 0.00004
End 2 Diameter 1 End 2 Diameter 2 DIAMETER 2
0.00200 0.01000 End 1:
£ £ Slope of Best Fit Line 0.00355
2  0.00100 D 0.00500 Angle of Best Fit Line: 0.20315
£ . £ —
g g En— End 2:
2 0.00000 @ 0.00000 : o
x x \\ Slope of Best Fit Line 0.00423
) = ) — Angle of Best Fit Line: 0.24261
S -0.00100 3 -0.00500
= w Maximum Angular Difference: 0.03945
a -0.00200 5 -0.01000
100 -0.75 -050 -0.25 0.00 025 050 075 1.00 -1.00 -075 -050 -025 000 025 050 075 1.00
Diameter, in Diameter, in Parallelism Tolerance Met? NO
’ Spherically Seated
PERPENDICULARITY (Procedure P1) (Calculated from End Flatness and Parallelism measurements above)
END 1 Difference, Maximum and Minimum (in.) Diameter (in.) Slope Angle® Perpendicularity Tolerance Met? Maximum angle of departure must be < 0.25°
Diameter 1, in 0.00130 3.330 0.00039 0.022 YES
Diameter 2, in (rotated 90°) 0.00610 3.330 0.00183 0.105 YES Perpendicularity Tolerance Met? YES
END 2
Diameter 1, in 0.00130 3.330 0.00039 0.022 YES
Diameter 2, in (rotated 90°) 0.00720 3.330 0.00216 0.124 YES
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Tested By: kdp
Checked By: smd

Boring ID:
Sample ID:
Depth (ft):

Visual Description:

HA20-CMT-2-C2

94.46-95.14
See photographs

Reliable dial gauge measurements could not be
performed on this rock type. Tolerance
measurements were performed using a
machinist straightedge and feeler gauges to
ASTM specifications.

BEST EFFORT END FLATNESS TOLERANCES OF ROCK CORE SPECIMENS TO

ASTM D4543

END FLATNESS

END 1

Diameter 1 Is the maximum gap < +0.001 in.? YES

Diameter 2 (rotated 90°) Is the maximum gap < +0.001 in.? YES

END 2

Diameter 1 Is the maximum gap < +0.001 in.? YES

Diameter 2 (rotated 90°) Is the maximum gap < +0.001 in.? YES

End Flatness Tolerance Met? YES




Client: Haley & Aldrich, Inc.
A~ Project Name: Nuclear Metals, Inc

GEOTeStIng Project Location: Concord, MA
EXPRES S GTX #: 312539

Test Date: 2/9/2021

Tested By: cmh

Checked By: smd

Boring ID: HA20-CMT-2-C2

Sample ID: -
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Client: Haley & Aldrich, Inc. Test Date: 2/8/2021
A Project Name: Nuclear Metals, Inc Tested By: kdp
G T ,t = Project Location: Concord, MA Checked By: smd
eolesting [
L : == Boring ID: HA20-CMT-2-C4
EXPRESS Sample ID: .
Depth: 103.31-103.95 ft

Visual Description: See photographs

UNIT WEIGHT DETERMINATION AND DIMENSIONAL AND SHAPE TOLERANCES OF ROCK CORE SPECIMENS BY ASTM D4543

BULK DENSITY

DEVIATION FROM STRAIGHTNESS (Procedure S1)

1 2 Average
Specimen Length, in: 7.47 7.47 7.47 Maximum gap between side of core and reference surface plate:
Specimen Diameter, in: 3.32 3.32 3.32 Is the maximum gap < 0.02 in.? YES
Specimen Mass, g: 2839
Bulk Density, Ib/ft® 167 Minimum Diameter Tolerence Met? YES Maximum difference must be < 0.020 in.
Length to Diameter Ratio: 2.3 Length to Diameter Ratio Tolerance Met? YES Straightness Tolerance Met? YES
END FLATNESS AND PARALLELISM (Procedure FP1)
END 1 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in -0.00130 -0.00100 -0.00090 -0.00060 -0.00030 -0.00020 -0.00010 0.00000 0.00030 0.00050 0.00060 0.00080 0.00090 0.00130 0.00150
Diameter 2, in (rotated 90°) 0.00080 0.00070 0.00060 0.00060 0.00050 0.00020 0.00010 0.00000 -0.00010 -0.00020 -0.00060 -0.00070 -0.00090 -0.00100 -0.00120
Difference between max and min readings, in:
0° = 0.00280 90° = 0.00200
END 2 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in -0.00130 -0.00100 -0.00080 -0.00070 -0.00060 -0.00040 -0.00010 0.00000 0.00020 0.00050 0.00060 0.00080 0.00090 0.00110 0.00140
Diameter 2, in (rotated 90°) -0.00100 -0.00100 -0.00080 -0.00070 -0.00050 -0.00020 -0.00010 0.00000 0.00020 0.00030 0.00050 0.00060 0.00070 0.00080 0.00100
Difference between max and min readings, in:
0° = 0.0027 90° = 0.002
Maximum difference must be < 0.0020 in. Difference = + 0.00140
Flatness Tolerance Met? NO
) y =0.00150x + 0.00010 ) y =-0.00118x - 0.00008
End 1 Diameter 1 End 1 Diameter 2 DIAMETER 1
0.00200 0.00200 End 1:
£ L= £ Slope of Best Fit Line 0.00150
% 0.00100 ! © 0.00100 Angle of Best Fit Line: 0.08594
£ £ QN
35 3 — .
© < End 2:
o 0.00000 @ 0.00000 -
[ / o N Slope of Best Fit Line 0.00148
o A Angle of Best Fit Line: 0.08463
2 -0.00100 2 .0.00100 ngle of Best Fit Line
9 9 Maximum Angular Difference: 0.00131
g -0.00200 -g -0.00200
-1.00 -0.75 -050 -0.25 000 025 050 075 1.00 -1.00 -075 -050 -025 0.00 025 050 0.75 1.00
Diameter, in Diameter, in Parallelism Tolerance Met? YES
! ! Spherically Seated
y =0.00148x + 0.00004 ) y =0.00119x - 0.00001
End 2 Diameter 1 End 2 Diameter 2 DIAMETER 2
0.00200 0.00200 End 1:
£ £ Slope of Best Fit Line 0.00118
E’ 0.00100 o E’ 0.00100 — Angle of Best Fit Line: 0.06745
g / B /"
S 0.00000 & 0.00000 End 2: .
« [ « / Slope of Best Fit Line 0.00119
) ) Angle of Best Fit Line: 0.06843
3 -0.00100 3 -0.00100
= w Maximum Angular Difference: 0.00098
a -0.00200 a -0.00200
100 -0.75 -050 -0.25 0.00 025 050 075 1.00 -1.00 -075 -050 -025 000 025 050 075 1.00
Diameter, in Diameter, in Parallelism Tolerance Met? YES
’ Spherically Seated
PERPENDICULARITY (Procedure P1) (Calculated from End Flatness and Parallelism measurements above)
END 1 Difference, Maximum and Minimum (in.) Diameter (in.) Slope Angle® Perpendicularity Tolerance Met? Maximum angle of departure must be < 0.25°
Diameter 1, in 0.00280 3.320 0.00084 0.048 YES
Diameter 2, in (rotated 90°) 0.00200 3.320 0.00060 0.035 YES Perpendicularity Tolerance Met? YES
END 2
Diameter 1, in 0.00270 3.320 0.00081 0.047 YES
Diameter 2, in (rotated 90°) 0.00200 3.320 0.00060 0.035 YES
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Concord, MA
312539

Test Date: 2/8/2021
Tested By: kdp
Checked By: smd

Boring ID:
Sample ID:
Depth (ft):

Visual Description:

HA20-CMT-2-C4

103.31-103.95
See photographs

Reliable dial gauge measurements could not be
performed on this rock type. Tolerance
measurements were performed using a
machinist straightedge and feeler gauges to
ASTM specifications.

BEST EFFORT END FLATNESS TOLERANCES OF ROCK CORE SPECIMENS TO

ASTM D4543

END FLATNESS

END 1

Diameter 1 Is the maximum gap < +0.001 in.? YES

Diameter 2 (rotated 90°) Is the maximum gap < +0.001 in.? YES

END 2

Diameter 1 Is the maximum gap < +0.001 in.? YES

Diameter 2 (rotated 90°) Is the maximum gap < +0.001 in.? YES

End Flatness Tolerance Met? YES
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Visual Description: See photographs

Client: Haley & Aldrich, Inc. Test Date: 2/8/2021
Project Name: Nuclear Metals, Inc Tested By: kdp
Project Location: Concord, MA Checked By: smd
GTX #: 312539

Boring 1D: HA20-CMT-4-C1

Sample ID: -

Depth: 93.34-94.03  ft

UNIT WEIGHT DETERMINATION AND DIMENSIONAL AND SHAPE TOLERANCES OF ROCK CORE SPECIMENS BY ASTM D4543

BULK DENSITY

DEVIATION FROM STRAIGHTNESS (Procedure S1)

1 2 Average
Specimen Length, in: 7.72 7.72 7.72 Maximum gap between side of core and reference surface plate:
Specimen Diameter, in: 3.33 3.33 3.33 Is the maximum gap < 0.02 in.? YES
Specimen Mass, g: 2977.4
Bulk Density, Ib/ft® 168 Minimum Diameter Tolerence Met? YES Maximum difference must be < 0.020 in.
Length to Diameter Ratio: 2.3 Length to Diameter Ratio Tolerance Met? YES Straightness Tolerance Met? YES
END FLATNESS AND PARALLELISM (Procedure FP1)
END 1 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in 0.00260 0.00230 0.00220 0.00180 0.00150 0.00100 0.00060 0.00000 -0.00050 -0.00080 -0.00120 -0.00150 -0.00170 -0.00220 -0.00290
Diameter 2, in (rotated 90°) 0.00160 0.00150 0.00120 0.00100 0.00070 0.00070 0.00050 0.00000 -0.00030 -0.00040 -0.00080 -0.00120 -0.00130 -0.00160 -0.00200
Difference between max and min readings, in:
0° = 0.00550 90° = 0.00360
END 2 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in 0.00270 0.00220 0.00190 0.00140 0.00130 0.00070 0.00050 0.00000 -0.00060 -0.00080 -0.00120 -0.00170 -0.00190 -0.00230 -0.00300
Diameter 2, in (rotated 90°) -0.00160 -0.00140 -0.00120 -0.00100 -0.00050 -0.00030 -0.00020 0.00000 0.00030 0.00050 0.00090 0.00120 0.00150 0.00190 0.00210
Difference between max and min readings, in:
0° = 0.0057 90° = 0.0037
Maximum difference must be < 0.0020 in. Difference = + 0.00285
Flatness Tolerance Met? NO
) y =-0.00317x + 0.00008 )
End 1 Diameter 1 End 1 Diameter 2 y = -0.00207x - 0.00003 DIAMETER 1
0.01000 0.00200 End 1:
£ £ S Slope of Best Fit Line 0.00317
@ 0.00500 g‘. 0.00100 Angle of Best Fit Line: 0.18171
o .
T r——— ©
S 0.00000 S— S 0.00000 End 2:
[4 T ——— [4 Slope of Best Fit Line 0.00314
g ~ 5 \ Angle of Best Fit Line: 0.17991
2 -0.00500 & -0.00100
9 9 Maximum Angular Difference: 0.00180
g -0.01000 -g -0.00200
-1.00 -0.75 -050 -0.25 000 025 050 075 1.00 -1.00 -0.75 -050 -025 0.00 0.25
Diameter, in Diameter, in Para!lelism Tolerance Met? YES
Spherically Seated
y =-0.00314x - 0.00005 ) y =0.00212x + 0.00015
End 2 Diameter 1 End 2 Diameter 2 DIAMETER 2
0.01000 0.01000 End 1:
£ £ Slope of Best Fit Line 0.00207
2 0.00500 2 0.00500 Angle of Best Fit Line: 0.11885
k] — k-] IS
3 0.00000 — 3 0.00000 - End 2: o
% e ———— % Slope of Best Fit Line 0.00212
> Angle 