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April 29, 2024
Sent by email to:

Bruce Thompson
de maximis, inc.

Re: EPA Approval of Remedial Action Work Plan, Phase 1 — Courtyard, Landfill, Sphagnum Bog,
Cooling Pond, and Building E, Nuclear Metals Superfund Site, Concord, Massachusetts, dated
April 26, 2024

Dear Mr. Thompson:

This letter contains the Environmental Protection Agency’s (EPA) approval of the above-
referenced Remedial Action Work Plan, Phase 1 — Courtyard, Landfill, Sphagnum Bog, Cooling
Pond, and Building E (the “Phase 1 RAWP”) dated April 26, 2024. The Phase 1 RAWP 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.

On April 23, 2024, EPA submitted a conditional approval of the Phase 1 RAWP, pending edits to
be made to Section 3.2.4 and Drawing C-412 of the Phase 1 RAWP. Both edits were made in the
April 26, 2024 submission of the RAWP and EPA approves the edits; therefore, this letter
provides final EPA approval to the Phase 1 RAWP.

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,

Kara Nierenberg
EPA Remedial Project Manager
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Superfund Emergency Management Division
Massachusetts Section

cc:

Garry Waldeck, MassDEP

Andrew Schkuta, AECOM

Todd Majer, de maximis

Christine Taddonio, de maximis

Jessie McCusker, de maximis

Mark Kelly, H&A

Kevin Trainer, on behalf of CREW

Len Rappoli, 2229 Main Street Oversight Committee
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April 23, 2024
Sent by email to:

Bruce Thompson
de maximis, inc.

Re: EPA Conditional Approval of Remedial Action Work Plan, Phase 1 — Courtyard, Landfill,
Sphagnum Bog, Cooling Pond, and Building E, Nuclear Metals Superfund Site, Concord,
Massachusetts, dated April 16, 2024

Dear Mr. Thompson:

EPA (in consultation with its contractor AECOM and the Massachusetts Department of
Environmental Protection) has completed its review of the revised Remedial Action Work Plan,
Phase 1 — Courtyard, Landfill, Sphagnum Bog, Cooling Pond, and Building E (the “Phase 1
RAWP”), dated April 16, 2024. The Phase 1 RAWP was revised in response to EPA’s comments
dated February 7, 2024 and April 4, 2024. The Phase 1 RAWP 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 approves the Phase 1 RAWP subject to the condition that the following edits are made and
the final revised document is resubmitted to EPA:

1. EPA 2/7/24 Specific Comment #11: Section 3.2, Page 9, Paragraph 2. The text states that
“excavation of soil will continue until uranium and PCB concentrations in confirmatory
samples do not exceed RALs”. The following subsections (3.2.1 through 3.2.5) provide
minimal details on how confirmation sample results will be used to expand (or limit, in
the case of the sphagnum bog) the excavation areas laterally and vertically. Please
revise the text (Sections 3.2 through 3.2.5) to provide additional details on locations
where contamination will NOT be chased both laterally and vertically by confirmation
sample results. If possible, please reference or provide a decision tree for determining
when additional excavation will be necessary.

de maximis 3/1/24 response: (Paragraph 5 included here only.)

The following language was added to section 3.2.4 (added text is underlined in italics):
“Soil excavation quantities from remediation areas may be adjusted during construction
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to accommodate any additional removal deemed necessary after the confirmatory
samples are analyzed. However, if RAL exceedances are detected in sidewall samples
bordering slope stability excavations (gray hatched areas shown in Appendix B, Drawing
C-408), supplemental excavation and subsequent resampling will not be performed
beyond the slope stability excavation boundary to chase contamination in these areas”.

EPA 4/4/24 follow-up: Section 3.2.4 discusses the confirmation sampling plan for the
Cooling Pond areas and specifically states that RAL exceedances in sidewall samples will
not result in a lateral expansion of the remedial area. Please address what action will be
taken if a sidewall sample exceeds RALs and is located a depth deeper than the adjacent
planned stability excavation.

de maximis 4/16/24 Response: The plan would be to extend the excavation 1 ft. deeper
and resample. If the resampled location exceeds the RALs, a marker barrier would be
installed, and the location coordinates mapped. The following language was added to
section 3.2.4 to address this: “In the event that RAL exceedances are detected in sidewall
confirmatory samples, supplemental excavations may be performed to increase the
excavation depth by 1 foot, followed by additional confirmatory sample collection. If RAL
exceedances persist in supplemental confirmatory samples, a marker barrier will be
placed, and sample location coordinates will be recorded.” It may be necessary to put an
Institutional Control (IC) on this area, but it would only be within the steep in-accessible
slope and would need to be further discussed in the IC Plan. It would not be possible to
put 10 ft. of cover over this material on the steep side slope. It is also possible that
despite RAL exceedances, the residual EPC will not exceed the cleanup goals, indicating
that an IC would not be required.

EPA 4/22/24 follow-up: The above response states that additional sidewall RAL
exceedances will be addressed by increasing the excavation depth by 1 foot; however,
this will not address the soil triggering the sidewall exceedance. In addition, to be
consistent with the text added to Section 3.2.4 Paragraph 2, the last sentence in
Paragraph 1 that states “subsequent resampling will not be performed” should be
deleted. Please edit the text to state that additional lateral excavations may be
performed as necessary based on the results of confirmation samples, but in the case
that lateral excavation limits cannot be further expanded due to slope stability
concerns, then a marker barrier will be placed and sample location coordinates will be
recorded. Implementation of an IC may be required if residual EPCs exceed cleanup
goals.

EPA provides the following comments on the revised Phase 1 RAWP (dated April 16, 2024):

1. Appendix B, C-412. The legend for PCB results needs to be colored green and red. Both
<1.0 and >1.0 are colored gray. In addition, the legend needs to include an explanation
of the historic borings presented (similar to those provided on other drawings that show
results of soil borings (i.e. Drawing C-408).
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Please submit a final edited version of the Phase 1 RAWP to EPA for inclusion in the site file.

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

Sincerely,

Couwa My

Kara Nierenberg

EPA Remedial Project Manager

Superfund Emergency Management Division
Massachusetts Section

cc:
Garry Waldeck, MassDEP

Andrew Schkuta, AECOM

Todd Majer, de maximis

Christine Taddonio, de maximis

Jessie McCusker, de maximis

Mark Kelly, H&A

Kevin Trainer, on behalf of CREW

Len Rappoli, 2229 Main Street Oversight Committee
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de maximis, inc.
200 Day Hill Road
Suite 200
Windsor, CT 06095
(860) 298-0541
(860) 298-0561 FAX

April 16, 2024,

Ms. Kara Nierenberg, PE
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
Remedial Design / Remedial Action
Concord, Massachusetts
Remedial Action Work Plan (RAWP) - Phase 1

Dear Ms. Nierenberg:

The revised Remedial Action Work Plan (RAWP) - Phase 1 - Courtyard, Landfill,
Sphagnum Bog, Cooling Pond, and Building E for Site Wide Soils and Sediments,
based on comments received on February 7 and April 4, 2024, as required by
Paragraph 3.5 of the Statement of Work provided as Appendix B of the Consent
Decree (CD) (Civil Action No. 1:19-cv-12097-RGS) for the Remedial Design /
Remedial Action (RD/RA) at the subject site has been uploaded to Project Portal for
your review and comment.

If you have any further questions or concerns, please contact me.

Sincerely,

Bruce Thompson

Enclosures
Response to Comments received April 4, 2024

Revised Phase | Site Wide Soils & Sediments Remedial Action Work Plan

Albany, NY - Allentown, PA — Clinton, NJ — Greensboro, GA — Knoxville, TN — Los Angeles, CA
San Diego, CA — Sarasota, FL. — The Woodlands, TX — Windsor, CT — Waltham, MA
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Please find our response to the comments received on April 4, 2024 on the Remedial Action
Work Plan, Phase 1 — Courtyard, Landfill, Sphagnum Bog, Cooling Pond, and Building E, (the
“‘Phase 1 RAWP”) dated March 18, 2024. Each comment is included below, with a response
following each comment accordingly below:

General Comments — de maximis RTCs

1. EPA General Comment #1: The 100% Design - Site-wide Sediment and Soils Phase
1 (dated September 22, 2023) included the following site areas: Courtyard, Landfill,
Sphagnum Bog, and Cooling Pond. The Revised Enabling Phase Remedial Activities
100% Design (dated August 11, 2023) included a plan for pre-characterization
Building E. EPA received the Soil Pre-Characterization Memorandum — Building E
and Courtyard Area (dated January 4, 2024); however, no updated design drawings
that reflect the results of the April/May 2023 Building E pre-characterization
investigation have been submitted to EPA for review. This Phase 1 RAWP must be
updated with approved Building E Design Drawings prior to EPA approval.

de maximis response: Building E Design Drawings have been added in Appendix B.
The following language was added to section 3.2.5 of the revised Phase 1 RAWRP to
detail the proposed excavation for the Building E footprint based on pre-
characterization results: “Proposed excavation within the Building E footprint includes
excavation of soils from 0 to 10 feet below ground surface (bgs) and excavation of
‘impacted” precharacterization grid cells from 10 to 12 feet bgs. Material excavated
from 0 to 10 feet bgs and “impacted” material excavated from 10 to 12 feet bgs is
proposed for off-Site disposal and will not be reused on-Site. Soils within 10- to 12-
foot-interval grid cells exhibiting COC concentrations below ROD cleanup levels
(“clean”) are proposed to remain in place without being disturbed. The proposed
excavation plan for the Building E area is provided in Appendix B, Drawing C-412,
and will include an excavation of 12 ft of soil from the footprint of Building E. The
proposed excavation and backfilling design will establish 10 feet of “clean” cover
material, or confirmatory sampling will be conducted to show at least 10 ft of clean
cover”,

EPA follow-up: The response and edited text reference Appendix B, Drawing C-412;
however, this drawing is not included in the Phase 1 RAWP. Instead, the Drawings C-
402 through C-405 in Appendix B depict four planned phases of
excavation/restoration of the Building E footprint. The report text does not include a
description of the planned phases. Please address. In addition, please add a drawing
showing the excavation cut lines for the Building E area (similar to what is shown on
Appendix B, Drawing C-406 (Color Depth Plan Courtyard). Lastly, there were several
pre-characterization grid cells where no data was collected during the pre-
characterization program. Please clarify if soil from these uncharacterized locations be
excavated or if this soil will remain in place.

Response: The text and Drawings have been updated to include more clearly defined
cut elevations on the four-phased drawings, and a color depth plan has been added to
show the 12 ft. cut of Building E. Drawing C-412 also shows pre-characterization
results for grid cells proposed to remain in place within the Building E footprint. The
areas not defined during the pre-characterization will be excavated and assumed to be
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contaminated as the abutting cells are also impacted.

Specific Comments — de maximis RTCs

EPA Specific Comment #11: Section 3.2, Page 9, Paragraph 2. The text states that
“excavation of soil will continue until uranium and PCB concentrations in
confirmatory samples do not exceed RALs.” The following subsections (3.2.1
through 3.2.5) provide minimal details on how confirmation sample results will be
used to expand (or limit, in the case of the sphagnum bog) the excavation areas
laterally and vertically. Please revise the text (Sections 3.2 through 3.2.5) to provide
additional details on locations where contamination will NOT be chased both
laterally and vertically by confirmation sample results. If possible, please reference
or provide a decision tree for determining when additional excavation will be
necessary.

de maximis response: (EPA accepts responses from paragraphs 1 through 4.
Paragraphs 5 and 6 included here only.)

The following language was added to section 3.2.4 (added text is underlined in
italics): “Soil excavation quantities from remediation areas may be adjusted during
construction to accommodate any additional removal deemed necessary after the
confirmatory samples are analyzed. However, if RAL exceedances are detected in
sidewall samples bordering slope stability excavations (gray hatched areas shown in
Appendix B, Drawing C-408), supplemental excavation and subsequent resampling
will not be performed beyond the slope stability excavation boundary to chase
contamination in these areas”.

EPA follow-up: Section 3.2.4 discusses the confirmation sampling plan for the
Cooling Pond areas and specifically states that RAL exceedances in sidewall samples
will not result in a lateral expansion of the remedial area. Please address what action
will be taken if a sidewall sample exceeds RALs and is located a depth deeper than
the adjacent planned stability excavation.

Response: The plan would be to extend the excavation 1 ft. deeper and
resample. If the resampled location exceeds the RALs, a marker barrier would
be installed, and the location coordinates mapped. The following language was
added to section 3.2.4 to address this: “In the event that RAL exceedances are
detected in sidewall confirmatory samples, supplemental excavations may be
performed to increase the excavation depth by 1 foot, followed by additional
confirmatory sample collection. If RAL exceedances persist in supplemental
confirmatory samples, a marker barrier will be placed, and sample location
coordinates will be recorded.” It may be necessary to put an Institutional
Control (IC) on this area, but it would only be within the steep in-accessible
slope and would need to be further discussed in the IC Plan. It would not be
possible to put 10 ft. of cover over this material on the steep side slope. It is
also possible that despite RAL exceedances, the residual EPC will not exceed
the cleanup goals, indicating that an IC would not be required.
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de maximis response (cont.): The following language was added to section 3.2.5:
“Confirmatory sampling will be performed within the Building E footprint as shown in
Appendix B, Drawing C-503. Supplemental excavation and additional confirmatory
sampling may be performed if “impacted” material is detected in initial confirmatory
samples. However, the excavation will not be vertically advanced below a depth of 12
feet bgs. As described in the Soil Pre-characterization Memo — Building E and
Courtyard Area, soil beneath the Building E footprint exhibited varying volumes of
‘impacted” material to a depth of at least 20 feet below the slab. “Impacted” material
detected below 12 feet bgs is proposed to remain in place. The excavation will be
backfilled with “clean” material following the removal of ‘impacted” soils to establish 10
feet of clean cover. If “impacted” material is detected in sidewall confirmatory samples
between 0 and 12 feet bgs, minimal supplemental excavation may be performed to
laterally expand the excavation, followed by additional confirmatory sample collection
at the expanded sidewall location to confirm the removal of “impacted” materials.
However, lateral expansion of the Building E excavation is also limited. Excavation
limits at the eastern and southern boundaries of the building footprint shall not be
advanced beyond the asphalt roadway, as this feature must be maintained for vehicle
and equipment mobilization. Excavation limits at the eastern boundary of the building
footprint shall not be advanced beyond the proposed Material Processing Area or
within areas that may obstruct vehicle passage along the adjacent asphalt roadway.
Excavation limits shall not be expanded beyond the northern boundary of the Building
E footprint, as this area will be managed as part of the Courtyard and Building C
remediation areas.”

EPA follow-up: Section 3.2.5 text should be edited to note that if confirmation
sidewall samples exceed clean-up levels and additional excavation cannot be

performed due to the need to maintain the roadway, material processing area,
encroaching on other site areas, etc. then the excavation will be marked with a
marker barrier and performed during the Phase 2 soil excavation work.

Response: The following language was added to section 3.2.5 to address this
comment: “If RAL exceedances are detected in sidewall confirmatory samples
where lateral excavation limits cannot be further expanded due to the above
referenced limiting factors, a marker barrier will be placed along the
excavation subgrade and additional excavation and confirmatory sampling will
be conducted as part of the Phase 2 Remedial Action”.

In addition, the text states “Excavation limits at the eastern [emphasis added]
boundary of the building footprint shall not be advanced beyond the proposed
Material Processing Area or within areas that may obstruct vehicle passage along the
adjacent asphalt roadway.” Restrictions on the lateral limits to the east of Building E
were detailed in the previous sentence. Was this meant to described lateral limits to
the west?

Response: The following language was revised in section 3.2.5 to address this
comment (added text underlined in italics): “Excavation limits at the western boundary
of the building footprint shall not be advanced beyond the proposed Material
Processing Area or within areas that may obstruct vehicle passage along the adjacent
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asphalt roadway.”

Specific Comments — Phase 1 RAWP

1. Section 3.3.3, Page 15. The text states “Restoration in the Courtyard excavation area
will be completed as shown in Appendix B, Drawing C-602"; however, Appendix B,
Drawing C-602 is of the Cooling Pond restoration plan. Please edit the text and
drawings as necessary to correct the reference and to include a restoration plan for
the Courtyard area.

Response: The text has been updated as indicated. The Drawing update is shown as
Drawing C-405, Phase 4 grading scheme, which is the Interim grades for the
Courtyard following completion of both the Courtyard and Building E excavations.

2. Section 3.3.5, Page 15. For completeness, please clarify that although the
current Building E slab is elevated above the surrounding area, the final
restoration and regrading will result in a minimum of 10 feet below grade surface
for any impacted material left in place below the Building E footprint.

Response: The Drawings include sections of the Building E pre-characterization
data set from 12 to 20 ft. and sections showing that with a 12 ft. cut that building
E will have at least 10 ft. of clean cover over the limit of excavation.
Supplemental sampling may be necessary in the cells that were not sampled
during pre-characterizations program because of obstructions encountered and
where supplemental excavation is required to expand excavation areas. Drawing
C-406 and C-407 includes these sections and plan views.

The following language was added to section 3.3.5 to address this comment
(added text underlined in italics): “The building slab is currently elevated above
the surroundings. Impacted material proposed to be left in place below the
Building E footprint may exist at a minimum depth of 10 feet below grade surface
upon the completion of final restoration and regrading”.

3. Section 3.1.1, Page 8, Last Bullet and Appendix B, Drawing C-202. The text states
that monitoring wells will be protected or abandoned, as necessary. Drawing C-202
does not accurately reflect the plan for well protection and/or abandonment of wells in
the Courtyard area. The drawings states that “UNLESS NOTED FOR
ABANDONMENT, MONITORING WELLS SHALL BE PROTECTED IN
ACCORDANCE WITH SPECIFICATION 33 29 00, MONITORING WELL
ABANDONMENT AND PROTECTION”; however, EPA understands that the plan is to
abandon most/all of the wells within the Courtyard area. Please revise the drawing(s)
to reflect the current plan for well abandonment. In addition, please include the Wells
Proposed for Decommissioning (Courtyard and Holding Basin Areas) Memo as an
attachment to the revised Phase 1 RAWP once EPA has approved the Memo.

Response: The text and drawings have been updated. The approved Memorandum
for well abandonment is Attached as Appendix F. The following language was added
to section 3.1.1 to reference the added appendix: “Monitoring wells proposed for

protection and abandonment are detailed in the Wells Proposed for Decomissioning
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(Courtyard and Holding Basin Areas) memo, included as Appendix F.”

Section 3.2.1, Page 10, Paragraph 1. The text states that Courtyard excavation
drawings are shown on Appendix B, Drawings C-406 and C-407. Please revise the
text to provide the correct drawing numbers.

Response: Appendix B, Drawings C-406 and C-407 do include proposed excavation
for the Courtyard area. The following language was added to section 3.2.1 to provide
additional details for Drawings C-406 and C-407 and to add a reference to Drawings
C-402 through C-405: “Proposed excavation for the Courtyard area is shown on the
color depth plan included in Appendix B, Drawing C-406 and cross sections provided
in Drawing C-407. The Courtyard excavation is proposed to be completed over the
course of four phases of excavation to accommodate access and surface water
control as shown in Appendix B, Drawings C-402 through C-405".

. Appendix B. A number of the drawings in Appendix B, including but not limited to C-

100 and C-302, have a number of layers not shown. Please review each figure and
confirm that all layers are appropriately shown and features are listed in the legend.

Response: The drawings have been updated accordingly, and legend items have
been omitted or added, as necessary. Layers included in Drawings C-101 and C-102
have been added to Drawing C-100. Layers showing building slabs and septic
leaching system proposed for use during Cooling Pond excavation dewatering have
been added to Drawing C-302.

. Appendix B, Drawing C-200. This drawing includes an unlabeled cross-hatched

area to the south of Building C and to the west of Building E. Please label or
remove this feature.

Response: The structure referenced in the above comment is the proposed
Excavated Material Processing Area for Building E excavation activities. This is an
optional processing pad that may or may not be necessary. The appropriate label
was added to Appendix B, Drawing C-200.

. Appendix B, Drawing C-300 and C-301. These drawings include unlabeled features

within and to the northwest of the holding basin containment wall. It is assumed that
these features are planned ISS injection locations and associated radii. Please
label or remove the features.

Response: The ISS injection points, and the associated radius of influence were
removed from the drawings as indicated.

. Appendix B, C-400. The drawing shows uranium hits in the soil borings along the

saddle area in between the Cooling Pond, Holding Basin, and Sphagnum Bog.
Please clarify if soil excavation is planned for this area.

Response: The saddle area referenced in the above comment is proposed for an
approximate 2-foot excavation. On Drawing C-400, this area is bound by a solid
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10.

11.

black line and labeled to identify that the area is proposed for an estimated 2 ft cut.
To the extent practicable, excavation in this area will be completed with a small
excavator or by hand to minimize the disruption of the mature trees along the slope
to the bog. Confirmatory sampling may be completed following excavation for
documentation purposes only, however supplemental excavation will not be
performed in this area, as further excavation may disrupt slope stability and sensitive
Sphagnum Bog ecosystems.

Appendix B, C-401-A. There is a small area of suspected buried metal located to the
east of the landfill planned excavation area. Please clarify if this area is planned for
excavation.

Response: The small area of buried metal located to the east of the Landfill will be
removed and confirmatory sampling will be conducted following removal of buried
material.

Appendix D. While EPA does not approve the Contractor HASP, EPA has the
following suggested edits to the Contractor HASP:
a. The Contractor HASP is written for the excavation of Areas of Interest (AOI)
8 and 9 and does not reference the Phase 1 remedial action areas. EPA
suggests that the HASP be revised to be applicable to the work to be
performed during the Phase 1 Remedial Action work.

b. Section 1.3 — concrete material should be processed to < 1 ft3, not <3

ft3 as written.

c. Section 5.4 — Chemicals found on-site may also include thorium, arsenic,
PAHs, and asbestos.

d. Section 11.6 — The text states that “deep excavations are not anticipated;”
however, the proposed excavation depth for Building is 12 ft bgs. EPA
suggests that the text is edited to note deep excavations are planned and the
appropriate protections should be taken.

Response: The HASP contained in Appendix D has been updated as
suggested above. This HASP will be part of the Contractor Submittals for the
SSS Phase 1 — Courtyard & Building E.

Appendix E. EPA has the following comments on Appendix E, Charter
Construction Schedule:

a. ID line item #12, Abatement & Disposal of Transite Pipe, is not discussed
anywhere else in the Phase 1 RAWP. Please edit the RAWP text to
include a discussion of the removal of transite piping, including a figure
or drawing showing the anticipated locations of transite piping (if known).

b. ID line item #14, Demolition of Butler B3 Concrete Slabs, Walls & Footers &
Transport Debris to Waste Processing Area. This line item includes the
demolition of the Butler B3 concrete slabs; however, the Butler slabs were not
included in either the Phase 1 SSS or the Enabling Phase Remedial Design
documents. Please edit the schedule as necessary to remove the work related
to the Butler B3 slabs.

c. ID line item #20, Building E Area. The Drawings in Appendix B show four
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phases of work proposed for the excavation and restoration of the Building E
and Courtyard areas; however, the project schedule only includes one line
item for each the Courtyard excavation and the Building E excavation.
Please edit the project schedule and/or the RAWP text to present the
proposed phases of excavation and restoration.

Response: The text includes language about managing transite pipe if
encountered during Phase 1 SSS excavations. Based on our understanding of
where transite pipe is located, Phase 2 work will address transite pipe removal as
well. There are no additions to the Phase 1 SSS drawings as it relates to transite
pipe. However, there are many utilities being removed as part of this Phase 1
work within the courtyard area and if Transite pipe is encountered it will be
managed as described in previous work plans. Charter will arrange for the
appropriate subcontractor for abatement of the pipe and verification will be done
by EH&E.

The Butler B3 slabs will remain in place until Phase 2 work and the reference to
Butler slabs was removed from the schedule accordingly. Lastly, the text was
updated to reflect the 4-Phases of excavation and interim grading in the
Courtyard and Building E Areas. The schedule shows the duration of the bulk
excavation and restoration. The schedule does not show the four phases as that
is more of a sequence of events to manage the soil being excavated and
allowing for appropriate drainage controls and road access around the site. The
schedule is intended to show the general flow of work from start to finish. The
updated text provides the details of the four phases of interim grading and
restoration.
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200 Day Hill Road

Suite 200

Windsor, Connecticut 06095

Attention: Bruce Thompson

Subject: Remedial Action Work Plan
Phase 1 — Courtyard, Landfill, Sphagnum Bog, Cooling Pond, and Building E
Nuclear Metals, Inc. Superfund Site
Concord, Massachusetts

Ladies and Gentlemen:

The purpose of this letter is to transmit the Remedial Action Work Plan (RAWP) for the Phase 1 —
Courtyard, Landfill, Sphagnum Bog, Cooling Pond, and Building E for the Nuclear Metals, Inc. (NMI)
Superfund site located in Concord, Massachusetts in accordance with the requirements set forth in the
Statement of Work (SOW). Building E remediation was initially included under the Enabling Phase
Remedial Activities 100% Design document; however, it is now being conducted under the Phase 1
remedial action (RA) work outlined in this report. This RAWP includes a review of construction activities
associated with the Courtyard, Landfill, Sphagnum Bog, Cooling Pond, and Building E that will be
completed by Charter Contracting Company (Charter). Information on project roles and responsibilities,
relevant project documents, and the Contractor’s Health and Safety Plan (HASP) are also provided in this
report.

This report contains the RA information relative to a subsection of the Site-wide Sediment and Soils
(Phase 1 — Courtyard, Landfill, Sphagnum Bog, Cooling Pond, and Building E). The information relevant to
the remaining Site-wide Sediment and Soils (SSS Phase 2) RA will be submitted under separate cover.

Sincerely yours,
HALEY & ALDRICH, INC.

Cvlyn, Hondoryor o4/ 2=

Evelyn Randazzo Mark Kelley, P.E.
Staff Geologist Senior Hydrogeologist | Civil Engineer

Enclosures
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1. Introduction

This Remedial Action Work Plan (RAWP) has been prepared on behalf of de maximis, inc. (de maximis)
for the Nuclear Metals, Inc. (NMI) Superfund Site in Concord, Massachusetts (Site). The Phase 1 —
Courtyard, Landfill, Sphagnum Bog, Cooling Pond, and Building E 100% Remedial Design (100% RD)
Report, submitted on 25 September 2023 and approved by the U.S. Environmental Protection Agency
(EPA) on 27 September 2023, and the Enabling Phase Remedial Activities 100% Design document, issued
partial approval by the EPA on 6 June 2023, contain the pertinent design information relative to these
general Site areas. The Site-wide Sediment and Soils Remedial Action - Phase 1 Remedial Action Contract
Award Extension, submitted by de maximis on 11 November 2023, was approved by the EPA on 13
November 2023. Charter Contracting Company (Charter) was awarded the Phase 1 Remedial Action
Contract and will serve as the Remedial Action Contractor (RAC).

This RAWP presents the construction activities planned for remediation within the Courtyard, Landfill,
Sphagnum Bog, Cooling Pond, and Building E to remove Site-specific constituents of concern (COCs) as
outlined in the Record of Decision (ROD) with a specific focus on the removal of uranium and
polychlorinated biphenyl (PCB)-impacted materials, as well as polycyclic aromatic hydrocarbon (PAH),
arsenic, and thorium-impacted materials. Information provided in this report includes a summary of the
Site background, the proposed work, the proposed equipment and personnel, the general sequencing of
the work activities, the layout for material staging and stockpiling areas, and other pertinent
construction activity descriptions.

The work will include the following:

* Site preparation, including mobilization of equipment, construction of stormwater diversion
features, installation of soil erosion and sediment controls, and expansion of the existing waste
staging areas.

* Excavation of contaminated material from the Courtyard, Landfill, Sphagnum Bog, Cooling Pond,
and Building E, as well as transport of material to the excavated material processing areas.

* Restoration of excavated areas to design grade and installation of erosion control measures.
The work will be performed in accordance with applicable Occupational Safety and Health
Administration (OSHA) requirements. Note that the following supporting deliverables were used to
implement the pre-design investigations (PDIs) and will be used again for the upcoming remedial action
(RA) work. The following documents were a component of the Remedial Design Work Plan (RDWP)
approved by EPA in fall 2020:

* Field Sampling Plan (FSP);

e Quality Assurance Project Plan (QAPP);

® Health and Safety Plan (HASP);

* Emergency Response Plan; and

* Site-wide Monitoring Plan.
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Two FSP amendments were submitted as part of the Area of Interest (AOI) 8 and AOI 9 work and
detailed the following:

® Perimeter dust monitoring — This FSP amendment was included in the design report as Appendix
B dated September 2022.

* The on-Site laboratory for uranium analysis — This amendment was originally included in AOI 8
and AOI 9 RAWP dated 17 November 2022 as Appendix E and was revised on 26 January 2023.

Both FSP amendments are included with this RAWP as Appendix A. Additional amendments to the
above plans will be submitted as needed during the progression of work.

Additional documents that will be used to guide the upcoming RA include the Transportation and Off-
Site Disposal Plan (revised 24 May 2023 and included as Appendix D to the 100% Design Site-wide
Sediment and Soils (SSS) Phase 1 - Courtyard, Landfill, Sphagnum Bog, and Cooling Pond document and
the Amendment to AOI 8 and AOI 9 Remedial Action Work Plan, Sampling, Handling, and Disposing of
PCBs > 50 ppm submitted under separate cover dated 5 December 2022).

1.1 SITE DESCRIPTION

The Site is an approximately 46-acre parcel located in the western portion of the Town of Concord,
Massachusetts. The Site consists of five former building slabs, a Holding Basin, a Cooling Pond, a former
Landfill, and a Sphagnum Bog. Historically, a specialty metals manufacturing facility operated at the Site
from 1958 to 2011. NMI was originally a specialty metals research and development facility that was
licensed to possess low-level radioactive substances. From 1957 to 1972, the Site was owned and
operated by a succession of companies that were engaged principally in specialty metals research and
development work. Subsequent to 1972, NMI and related entities owned and operated the Site and
developed a large-scale depleted uranium (DU) manufacturing operation. More recently, Site activities
included the production of beryllium-aluminum materials.

The areas of focus for this RAWP are listed below and shown in the construction drawings included in
Appendices B and C of this report.

* The Courtyard, formerly occupied by underground drain lines which carried process wastes
(including acid), cooling water, and stormwater from the facility buildings to the Holding Basin,
Sphagnum Bog, and Cooling Water Recharge Pond;

* The Landfill, which was historically used for disposal of solid waste that may have included
laboratory waste, drummed materials, and municipal and office waste;

* The edge of the Sphagnum Bog, which was formerly used as a discharge area for supernatant
liquid from the Holding Basin and for laboratory sink floor drains located in Building A,

* The Cooling Pond, which was used as a discharge area, primarily for building floor and roof
drains at the Site, and overflow drainage from the Holding Basin; and

¢ Building E, which was used to house the radioactive waste processing operations.
1.2 RELATED PROJECT DOCUMENTS

The following documents have been developed for this project and are summarized below.
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1.2.1 Construction Drawings

Construction Drawings have been developed to document and detail the existing conditions, Site
preparation and erosion controls, and the proposed remedial activities (primarily excavation).

The Phase 1 SSS RD Construction Drawings are included as Appendix B. The As-Built Drawings for the
Enabling Phase of Work are included in Appendix C.

1.2.2 Construction Specifications

Construction Specifications are referenced within the Construction Drawings that detail the construction
activities, outline the technical aspects applicable to the work, and are based on the 100% Design SSS
Phase 1 — Courtyard, Landfill, Sphagnum Bog, and Cooling Pond document and the Enabling Phase
Remedial Activities 100% Design document.

Construction Specifications are included in the Phase 1 — SSS 100% Design Report, dated 22 September
2023, and approved by EPA on 27 September 2023.

1.2.3 Health and Safety Plan

A Site-specific HASP was prepared by the Contractor in accordance with the requirements of Title 29,
Code of Federal Regulations (CFR) Part 1910.120 to protect on-Site personnel, visitors, and the public
from physical harm and potential exposure to hazardous materials during the remedial activities. The
RDWP HASP approved by EPA in September 2020 will also be referenced during the RA, particularly for
radiological safety information.

The Contractor HASP is included as Appendix D of this report.
1.3 ROLES AND RESPONSIBILITIES
The key management personnel for the RA are presented below, followed by a description and

communication roles of each person or party. A project team organizational chart is provided as Figure
1.

Organization Role Contact Information
EPA Lead regulatory agency overseeing | Kara Nierenberg
the RD/RA Remediation Project Manager (RPM)
EPA Region 1

5 Post Office Square, MC OSRRO7-MI
Boston, MA 02109

(617) 918-1435
Nierenberg.Kara@epa.gov
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Organization

Role

Contact Information

Massachusetts
Department of
Environmental

State regulatory agency involved
in project review and providing
support to EPA

Garry Waldeck
Project Manager
MassDEP-BWSC

Protection 100 Cambridge Street
(MassDEP) Suite 900
Boston, MA 02114
garry.waldeck@mass.gov
AECOM EPA oversight contractor Andrew Schkuta

AECOM

250 Apollo Drive

Chelmsford, MA 01824

(781) 290-9448
andrew.schkuta@aecom.com

Settling Defendants
(SDs)

Signatories to the Consent Decree
(CD); responsible for overall

c/o Bruce Thompson of de maximis
(see below)

performance of RD/RA
de maximis General and Supervising Bruce Thompson
Contractor Project and Community Involvement

Coordinator

de maximis, inc.

200 Day Hill Road, Suite 200
Windsor, CT 06095

(860) 298-0541
brucet@demaximis.com

de maximis data
management
solutions (ddms,
inc.)

Subcontractor for data
management services, including
data validation and database
management, and maintenance of
www.nmisite.org

Database, Website, and GIS, and Project
Portal:

Heidi R. V. Gaedy, PMP, GISP

ddmes, inc.

60 Plato Boulevard East, Suite 150,

St. Paul, MN 55107

(651) 842-4236

HGaedy@ddmsinc.com

Data Validation:

Polly Newbold

ddmes, inc.

186 Center Street, Suite 290
Clinton, NJ 08809
pnewbold@ddmsinc.com

O&M, Inc.

Subcontractor for general work at
the Site (Site inspections,
maintenance, and snow removal)

Keith Robinson

O&M, Inc.

450 Montbrook Lane
Knoxville, TN 37919-2705
(865) 691-6254
krobinson@oandm-inc.com
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Organization

Role

Contact Information

Haley & Aldrich, Inc.
(Haley & Aldrich)

Engineer-of-Record for SSS RD
components

Engineering and design support

Mark D. Kelley, P.E. (MA)

Haley & Aldrich, Inc.

465 Medford Street |Suite 2200
Boston, MA 02129-1400

(617) 886-7338 (office)

(857) 498-1276 (mobile)
mkelley@haleyaldrich.com

Alpha Analytical
Laboratories and
GEL Laboratories,
LLC

Laboratory analytical services

Dave Sanford, Project Manager
Alpha Analytical Laboratories

8 Walkup Drive

Westborough, MA 01581

(508) 439-5157
dsanford@alphalab.com

Zachary Worsham, Project Manager
GEL Laboratories, LLC

2040 Savage Road

Charleston, SC 29407

(843) 769-7385

emk@gel.com

Decontamination
Decommissioning
and Environmental
Services, LLC (DDES)

Radiation safety, including
screening of materials and
equipment

Matt Norton

Decontamination Decommissioning and
Environmental Services, LLC (DDES)

25 Rundlett Way, Unit 10

Middleton, MA 01949
mdnorton@ddeslic.com

Charter

Construction activities, including
excavation and restoration

Charter Contracting Company
Christopher Ryan, Senior Project
Manager

500 Harrison Avenue

Suite 4R

Boston, Massachusetts 02118
(978) 420-5106

Republic

Construction activities, including
excavation and restoration, and
transportation and disposal

Republic Services, Inc.

Sherry Frenette, Director of Radioactive
Waste Operations

26 R Inner Belt Road

Somerville, MA 02143

(702) 912-7925
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2. Pre-Construction Preparation Activities

The following pre-construction activities will be completed prior to mobilization:
* Documentation of existing conditions and Site grades within the RA work areas of the Courtyard,
Landfill, Sphagnum Bog, Cooling Pond, and Building E and the surrounding areas;
® Construction Sequencing Plan submittal, review, and approval;
® Pre-Construction Site meeting; and

* Notification to DIGSAFE for utility clearance per the FSP prepared as part of the RDWP that was
approved by EPA in September 2020.

Site preparation activities to be completed prior to the start of construction are summarized below.
Additional details are provided in Section 3.1 of this report.

* Minimal vegetative clearing and surface material removal as necessary to facilitate access and
staging;
* Installation of new access roads and improvement of existing access roads;

* Construction of clean backfill stockpiling areas, excavated material stockpiling areas,
construction staging areas, and a designated decontamination pad;

* |nstallation of erosion and sediment controls;
® Construction of surface water and stormwater drainage features;
* |Installation of a Dewatering Effluent Treatment System (DETS); and

* Implementation of geotechnical improvements.
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3. Construction Activities

The Courtyard, Landfill, Sphagnum Bog, Cooling Pond, and Building E remedial excavations are
scheduled to occur over the course of approximately 3.5 years, with an estimated 16 months of active
construction. The Charter construction schedule summarizing dates of specific tasks is included as
Appendix E. Mobilization and construction activities for the project are scheduled to commence in April
2024, with tasks being scheduled as follows:

* Mobilization and Site Preparation (April 2024)

e Courtyard Soil Excavation (April 2024 to August 2024)

* Building E Soil Excavation (August 2024 to November 2024)

e Landfill Soil Excavation (November 2026 to February 2027)

* Sphagnum Bog Soil Excavation (February 2027 to May 2027)

* Cooling Pond Soil and Sediment Excavation (March 2027 to July 2027)
* Loading of Impacted Materials (April 2024 to December 2027)

3.1 MOBILIZATION AND SITE PREPARATION

Mobilization will include procuring and staging all necessary labor, materials, equipment, tools, and
providing supervision to commence the remedial work. It also includes processing of the required
submittals, including administrative and procedural requirements for submitting project work plans,
product data, samples, and any other submittals required in the Project Specifications. Drawings
referenced below are included in Appendix B. Additional details are provided in the Phase 1 — Courtyard,
Landfill, Sphagnum Bog, and Cooling Pond 100% RD Report and Enabling Phase Remedial Activities 100%
Design document.

3.1.1 Courtyard

* Improvement and extension of existing access road as shown on Appendix B, Drawing C-200 and
Details 1 and 2 of Drawing C-700;

* Minimal vegetative clearing and removal of surface paving material. Debris (such as surface
materials, building remnants, and/or abandoned piping) will be broken down into pieces less
than 1 foot across prior to off-Site disposal. Asphalt and concrete material will be mixed into the
prescribed ratio of soils and debris in accordance with the accepting facility waste profile;

¢ Installation of construction staging and clean backfill stockpile area south of the Landfill area as
shown in Appendix B, Drawings C-200, C-202, and Detail 5 of Drawing C-700;

¢ |Installation of designated excavated soil stockpile areas north of AOI 8 as shown on Appendix B,
Drawing C-200 and Detail 5 of Drawing C-701. Material processing areas may be expanded as
necessary and could include the Building D Slab;

® Construction of pre-excavation drainage improvements, including a temporary drainage swale
along the western side of Holding Basin and a connecting riprap-lined channel and Cooling Pond
outlet in the southern section of the Cooling Pond, as shown on Appendix B, Drawing C-300 and
on Detail 2 of Drawing C-701;
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3.1.2

3.13

Installation of erosion and sediment controls, including straw wattles, straw bales, and filter
fabric as shown on Appendix B, Drawings C-200 through C-202 and Details on Drawing C-700;

Construction of decontamination pad south of the Holding Basin as shown in Appendix B,
Drawing C-200 through C-202, and Detail 6 of Drawing C-701;

Catch basin removal on eastern edge of Courtyard as shown in Appendix B, Drawing C-201 was
completed during Enabling Phase remedial activities; and

Protection of or abandonment of existing monitoring wells as necessary. Monitoring wells
proposed for protection and abandonment are detailed in the Wells Proposed for
Decomissioning (Courtyard and Holding Basin Areas) memo, included as Appendix F.

Sphagnum Bog and Landfill

Implementation of geotechnical improvements to the slope on the western side of the
Sphagnum Bog as shown in Appendix B, Drawing C-301, including placement of timber mats,
and a bench to the slope. Once excavation is complete, excess soil and debris will be removed
from the timber mats, and surfaces will either be swabbed and analyzed for uranium
contamination at the on-Site laboratory or radiologically surveyed using a handheld radiation
survey meter (sodium iodide detector) before exiting the remediation area;

Installation of access road along western edge of bog as shown in Appendix B, Drawing C-301
and Detail 9 of Drawing C-700;

Installation of gravel platforms across the Landfill area as shown in Appendix B, Drawing C-301.
Platforms will be constructed using approved dense-grade aggregate overlying 8-ounce
geotextile fabric;

Installation of temporary facilities, including a decontamination pad, temporary erosion and
sediment controls, and surface water and stormwater controls;

Installation of material management, construction staging, and excavated material processing
areas as shown in the Construction Drawings included in Appendix B; and

Monitoring well abandonment and tree removal as detailed in Appendix F and Appendix B,
Drawing C-201, respectively.

Cooling Pond

Removal of two courses or approximately 6 feet of Gabion Wall baskets from the top of the wall
for stability during construction.

Construction of access roads at the eastern edge of the Cooling Pond area and to the DETS
staged in Northern Parking Lot, as shown on Appendix B, Drawing C-302.

Installation of timber mats along edges of the Cooling Pond for excavator stability and along
access roads for support, as necessary, as shown in Appendix B, Drawing C-302. Once excavation
is complete, excess soil and debris will be removed from the timber mats, and surfaces will
either be swabbed and analyzed for uranium contamination at the on-Site laboratory or
radiologically surveyed using a handheld radiation survey meter (sodium iodide detector) before
exiting the remediation area.
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¢ |Installation of the DETS as shown in Appendix B, Drawing C-302 and subsequent dewatering of
the Cooling Pond area. The DETS will also be used for stormwater management during Cooling
Pond remediation. Surface water and groundwater will be pumped from the pond sediment
excavation area, processed through the DETS, and discharged to the existing leach fields in the
Northern Parking Lot, as depicted in Appendix B, Drawing C-302. Additional details pertaining to
the DETS are included in Section 02 70 00 — Construction Dewatering and Water Management of
the specifications included as Appendix A of the 100% Design — Site-Wide Sediment and Soils
Phase 1 — Courtyard, Sphagnum Bog, and Cooling Pond Design, dated 22 September 2023.

®* Once dewatering of the Cooling Water Pond starts, timber mats will be installed more toward
the Cooling Pond center to access deeper sediment and soils along the side slopes.

* Installation of temporary facilities, including a decontamination pad, and temporary erosion and
sediment controls.

* Installation of material management, construction staging, and excavated material processing
areas as shown in the Construction Drawings.

3.1.4 Building E

* Concrete slab removal within the Building E footprint. Building B3 slabs will remain in place until
the Phase 2 RA;

* Drainage channel installation west of the Holding Basin, as shown in Drawing C-500 and Detail 7
of Drawing C-601 of the Enabling Phase RA As-Built drawing set (Appendix C); and

* |Installation of temporary facilities, including a decontamination pad (Appendix B, Drawing C-201
and Detail 6 of C-701), temporary erosion and sediment controls (Appendix B, Drawing C-202),
and optional installation of a Material Processing Area west of the Building E footprint
(Appendix B, Drawing C-200 and Detail 5 of Drawing C-701). Surface water and stormwater
controls (Appendix B, Drawings C-402 through C-405) will be implemented concurrently with the
excavation and restoration of the Building E and Courtyard areas.

3.2 EXCAVATIONS

Remedial excavations shall be completed in accordance with the 100% RD SSS Phase 1 — Courtyard,
Landfill, Sphagnum Bog, and Cooling Pond and Enabling Phase Remedial Activities 100% Design
document. Construction drawings referenced in this section are included in Appendix B.

Confirmatory sampling will be conducted on a 30-foot by 30-foot grid within the excavation footprints to
verify that remediation has reduced COCs to exposure point concentrations (EPCs) that will achieve
compliance with the Cleanup Levels, using the approach described in the Construction Quality Assurance
Plan (CQAP), Sections 3.2 and 6.7. The areas that will be used to calculate EPCs are shown in Drawings C-
500, C-501, and C-502. If field evidence such as staining or discoloration is observed in soils, the visually
impacted material will be sampled discretely in addition to the proposed confirmatory sample
collection, provided that the initially proposed parts of the confirmatory sample composite (grid node
and step-out locations) do not include the visually impacted material.

Excavation of soil will continue until uranium and PCB concentrations in confirmatory soil samples do

not exceed the Remedial Action Limits (RALs) established in the 100% RD Report/SSS Phase 1 —
Courtyard, Landfill, Sphagnum Bog, and Cooling Pond. Further excavation will be completed if uranium
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and PCB concentrations are detected above RALs in confirmatory samples, unless otherwise specified.
Where RAL exceedances are detected in sidewall samples, the excavation limits will be expanded
laterally to remove the associated sample locations, and where RAL exceedances are detected in bottom
samples, the excavation depth will be increased. Additional confirmatory sampling will be performed
following these supplemental excavations and this process will be repeated until uranium and PCBs are
detected below the RALs. Similarly, supplemental excavation and re-sampling may be performed if
PAHs, thorium, or arsenic are detected above ROD cleanup levels in previous confirmatory samples.
However, excavation expansion is limited in some areas, for which additional details are provided in
Sections 3.2.1 through 3.2.5. Confirmatory samples will be screened for total uranium using the on-Site
laboratory, prior to final analyses at an off-Site laboratory. A FSP addendum describing the use of the
on-Site laboratory was included with the 100% RD Report SSS Phase 1 — Courtyard, Landfill, Sphagnum
Bog, and Cooling Pond.

Excavated materials shall be live-loaded for off-Site disposal or transported to the defined excavated
material processing areas located north of AOI 8 and west of the Building E footprint, as shown on
Appendix B, Drawing C-200 and on Detail 5 of Drawing C-701. If material exceeding Toxic Substances
Control Act (TSCA) limits for PCBs is encountered during confirmatory sampling, material will either be
live-loaded or stockpiled in a separate waste processing area located south of the Holding Basin as
shown in Appendix B, Drawings C-200 through C-202 and on Detail 5 of Drawing C-703, in accordance
with 40 CFR §761.65 — Storage for Disposal. Additional information detailing the TSCA material
processing area is provided in the 100% RD Report SSS Phase 1 — Courtyard, Landfill, Sphagnum Bog, and
Cooling Pond.

Air monitoring shall be conducted per the Perimeter Dust Monitoring Amendment to the FSP dated 26
September 2022 and included in Appendix A. Dust monitoring units will be set up at the start of each
workday and will record one reading per minute throughout the duration of the work. The contractor
will be equipped to respond with a wetting apparatus within 5 minutes of being notified of an
exceedance above the perimeter dust threshold.

3.2.1 Courtyard

The excavation volume is approximately 32,300 cubic yards (cu yd) for the Courtyard and Building E
proposed excavation area, as shown on Appendix B, Drawing C-406. Excavation volumes are based on
the remedial investigation (RI) and PDI sampling results and removal of samples that exceed the Cleanup
Levels. Excavation designs for the AOI 15 Transformer Pad section of the Courtyard are based primarily
on PDI results. Designs for the remainder of the Courtyard area (AOI 11) are mainly based on sampling
data from the RI.

Proposed excavation for the Courtyard area is shown on the color depth plan included in Appendix B,
Drawing C-406 and cross-sections provided in Drawing C-407. The Courtyard and Building E excavation
and restoration are proposed to be completed over the course of four phases of excavation to
accommodate access and surface water control as shown in Appendix B, Drawings C-402 through C-405.
Proposed drainage improvement features are show in details provided in Appendix B, Drawing C-702.
The separation of the excavation and restoration into the four phases is more for layout of cut-and-fill
volumes and Site access and drainage. Each phase has a cut and/or fill volume. The last phase is how the
site will be ultimately restored after the Courtyard and Building E phase of the excavation is completed
and the area is restored. These proposed grades are not the final grades for this area, as the limits of
excavation of the western boundary of this area are not known at this time. The Phase 2 PDI work to
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include characterization of the Building C and D and paved areas will be conducted concurrent with this
construction. The limits of the future excavation of Buildings C and D will dictate the finished grades. The
limits of excavation of Building E are such that 10 feet of clean cover will be established over
contaminated soil within Building E and an Institutional Control (IC) will be established accordingly. The
details of these grades and ICs will be part of the Phase 2 work to be implemented in the future. The
four proposed phases of excavation and restoration are summarized below:

* Phase 1 - Bulk of excavation along the eastern and central portions of the proposed excavation
area and installation of drainage controls for surface water diversion (Appendix B, Drawing C-
402).

® Phase 2 — Partial restoration of the area along the eastern edge of the work area, continued
excavation to the west, and implementation of additional surface water diversion features
(Appendix B, Drawing C-403).

® Phase 3 — Partial restoration continued through the central portion of the work area and
continued excavation to the west (Appendix B, Drawing C-404).

* Phase 4 — Completed interim restoration (Appendix B, Drawing C-405).

The Courtyard area excavation will extend to an estimated maximum depth of 10 feet. Confirmatory
sampling locations are shown in Appendix B, Drawing C-501. Further excavation may be completed
based on confirmatory sampling results. However, excavation will not be expanded down the slope that
descends to the Cooling Pond due to concerns about de-stabilizing the slope. The associated Cooling
Pond slope, located along the eastern border of the Courtyard, is shown in grey hatching in Appendix B,
Drawing C-408. If RAL exceedances are detected in Courtyard sidewall samples along this boundary,
supplemental excavation and re-sampling will not be performed within the Cooling Pond slope areas as
part of the Courtyard area remediation. The Cooling Pond slope is addressed in the Cooling Pond
remediation area.

Additional excavation may be necessary as piping and utilities are uncovered and chased along the
piping alignment. If transite pipes are encountered during Phase 1 SSS excavation activities, pipes will be
abandoned and disposed of accordingly using a similar approach to that which was reported in the
Enabling Phase Remedial Action Report, dated 9 February 2024 and an Asbestos Post-Abatement Visual
Inspection Report will be completed following transite pipe abatement. The Contractor will take
precautions when excavating in the vicinity of historical acid and other process utility lines for visual
signs of leakage to address the situation in a safe manner. The primary method of soil removal from the
Courtyard excavation areas will be mechanical excavation.

Concentrations of PCBs exceeding 50 milligrams per kilogram (mg/kg) were detected in soil samples
from the Courtyard area (SB-RI-11018 and SB-PD-15011). The Courtyard restricted area, which
encompasses these TSCA samples, was excavated and TSCA confirmatory sampling was completed
during Enabling Phase remedial activities, as shown in Appendix C, Drawing C-300. The results of
confirmatory TSCA sampling did not show samples remaining with concentrations of PCBs exceeding 50
mg/kg; these results were provided to EPA in July 2023 and will be included in future closure reports. As
described in the Enabling Phase Remedial Action Report, dated 9 February 2024, interim restoration of
the TSCA excavation included placement of clean imported fill overlying a marker barrier. Existing
imported fill material may be segregated and stockpiled separately from other Site soils for later reuse
to the extent possible. However, if contact occurs with underlying Site soils during remedial activities,
the imported material will be disposed of off Site with other Site soils. All additional PCB remediation
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work will be conducted in accordance with the existing AOI 8 and 9 RAWP Amendment and any other
existing 100% Design Documents, HASPs, and relevant 40 CFR Part 761 sections.

3.2.2 Landfill

The excavation volume is approximately 5,975 cu yd, as shown on Appendix B, Drawings C-400 and C-
401. The excavation area is based on the PDI sampling results in the Landfill and removal of material
where samples exceeded the Cleanup Levels. As shown on Drawing C-400, the slope area located north
of the Landfill, between the Holding Basin and Sphagnum Bog, is proposed to be excavated to
approximately 2 feet below ground surface (bgs) to remove impacted material identified by PDI and RI
results. To the extent practicable, excavation in the slope area will be completed with a small excavator
or by hand to minimize disruption of mature trees along the slope. Confirmatory sampling may be
performed following removal of impacted material for documentation purposes only; however,
supplemental excavation will not be performed in this area, as further excavation may disrupt slope
stability and sensitive Sphagnum Bog ecosystems. Excavation volumes may be adjusted during
construction to accommodate any additional removal deemed necessary after confirmatory samples are
collected. Confirmatory sampling locations are shown on Appendix B, Drawing C-500. Excavation limits
along the northern boundary of the Landfill excavation shall not be laterally expanded within the bog
sediment excavation area shown in Appendix B, Drawings C-400 and C-401 to avoid disrupting the
sensitive ecosystem of the Sphagnum Bog. Supplemental excavation and subsequent re-sampling shall
not be performed to chase contamination detected in Landfill confirmatory samples collected beyond
this bog sediment excavation boundary.

The primary method of soil removal will be by mechanical excavation. Excavation limits may be adjusted
to accommodate removal of large metallic debris within areas identified in the geophysical report
provided in the Site-Wide Sediments and Soil Pre-Design Investigation Report, dated March 2022.
Appendix B, Drawing C-401-A shows the Landfill excavation plan overlain with geophysical data. If large
debris pieces are encountered during Landfill excavations, debris will be sized to less than 1 foot prior to
off-Site disposal and will be mixed into the prescribed ratio of soils and debris in accordance with the
accepting facility waste profile, including the above-referenced non-construction metallic debris. If
drums, laboratory containers, or similar receptacles are encountered during RA activities, work will be
paused in the associated area to evaluate conditions and additional analytical testing may be performed
as necessary. The Landfill area will be removed and regraded to establish a platform to reach the limits
of excavation along the toe of slope to the limits of the wetland excavation.

As shown in Appendix B, Drawing C-401-A, a small area of suspected buried metal was detected east of
the initially proposed Landfill excavation area. A portion of the eastern limit of the proposed Landfill
excavation was laterally expanded to include this area of suspected buried metal. The depth of
excavation in this area may be adjusted to accommodate attempted removal of the buried debris.
Confirmatory sampling will be conducted in this area as shown on Appendix B, Drawing C-500.

3.2.3 Sphagnum Bog
The excavation volume is approximately 1,127 cu yd, as shown in Appendix B, Drawing C-301, Drawing
C-400, and Drawing 401. The excavation area is currently based on the EPA ROD proposed excavation

depth of 2 feet on the southern and western edges of the Sphagnum Bog. The primary method of soil
removal will be mechanical excavation.
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The excavation within the Sphagnum Bog will be minimized to protect the sensitive ecosystem.
Confirmatory samples will be collected along the outer edge of the Sphagnum Bog excavation area at
30-foot intervals for documentation purposes only as shown on Appendix B, Drawing C-500. The
remediation will not be expanded if residual concentrations are above Cleanup Levels. Therefore, no
RALs are required for the Sphagnum Bog. Excavation within the bog sediment excavation area is limited
to the proposed excavation included in this report. If COCs are detected in confirmatory samples at
concentrations above ROD cleanup levels, supplemental excavation and re-sampling will not be
performed.

3.2.4 Cooling Pond

The excavation volume is approximately 5,536 cu yd as shown on Appendix B, Drawing C-408. These
volumes include additional areas surrounding the Cooling Pond that are outside of the areas requiring
remediation, as shown in grey hatching on Appendix B, Drawing C-408. The Cooling Pond excavations
shall be performed in accordance with the cross-sections shown on Appendix B, Drawings C-409 and C-
410 to maintain stability along the steep Cooling Pond slopes. Soil excavation quantities from
remediation areas may be adjusted during construction to accommodate any additional removal
deemed necessary after the confirmatory samples are analyzed.

In the event that RAL exceedances are detected in sidewall confirmatory samples bordering slope
stability excavations (gray hatched areas shown in Appendix B, Drawing C-408), minimal supplemental
excavation and subsequent resampling may be performed to laterally expand the excavation sidewalls
as necessary. However, lateral supplemental excavation will not be performed if said excavation has
potential to compromise the slope stability. If RAL exceedances are detected in confirmatory samples
where further lateral excavation cannot be performed due to slope stability concerns, a marker barrier
will be placed and sample location coordinates will be recorded. If residual EPCs exceed cleanup goals,
implementation of an IC may be required within the slope stability excavation areas, as these areas are
not safely accessible and establishment of 10 feet of clean cover is infeasible along these slopes.
Confirmatory sampling locations are shown on Appendix B, Drawing C-502.

Excavations in the southern half of the Cooling Pond area may be completed to a depth of
approximately 6 feet; however, they will be refined using groundwater elevation data as described on
Appendix B, Drawing C-411. Deeper excavations are required at the toe of the Gabion Wall in the
northern section of the Cooling Pond to address deeper uranium and PCB impacts. The primary method
of soil removal from the Cooling Pond excavation areas will be by mechanical excavation. A light riprap
cover shall be placed over the remedial excavation on the toe of the Cooling Pond slopes to maintain
stability as shown in Appendix B, Drawing C-410.

Concentrations of PCBs exceeding 50 mg/kg were detected in soil samples from the Cooling Pond area
(SS-PD-04021 and SD-RI-04002). PCB pre-characterization sampling was conducted in August 2023, as
shown in Appendix C, Drawing C-400, and detailed in the 100% RD Report SSS Phase 1 — Courtyard,
Landfill, Sphagnum Bog, and Cooling Pond. Subsequent excavation, disposal, and confirmatory sampling
was completed as a part of the Enabling Phase remedial activities in accordance with TSCA
requirements, per 40 CFR Part 761 — Subpart D, Storage and Disposal. The TSCA excavation area and
confirmatory TSCA sampling locations are shown in Appendix C, Drawing C-402. The results of
confirmatory TSCA sampling did not show samples remaining with concentrations of PCBs exceeding 50
mg/kg; these results were provided in the Enabling Phase Remedial Action Report, dated 9 February
2024.
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3.2.5 BuildingE

A pre-characterization sampling program was conducted for Building E from 12 April through 8 May
2023. Pre-characterized material within the limits of excavation which exhibited uranium, thorium,
arsenic, PCB, and/or PAH concentrations above ROD Cleanup Levels (“impacted”) will be removed from
the excavation and disposed of off Site in accordance with the Transportation and Off-Site Disposal Plan.

Proposed excavation within the Building E footprint includes excavation of soils from 0 to 12 feet bgs,
including areas where pre-characterization sampling was not completed due to refusals encountered
during the April 2023 subsurface exploration program. Material excavated from the Building E footprint is
proposed for off-Site disposal and will not be reused on-Site. Soils existing below 12 feet bgs are proposed
to remain in place without being disturbed. Recent data from the April 2023 pre-characterization program
and historical sampling results for soils proposed to be left in place within the Building E footprint are
shown in Appendix B, Drawing C-412. The proposed excavation plan for the Building E area is provided in
Appendix B, Drawings C-402 through C-405, and will include an excavation of 12 feet of soil from the
footprint of Building E.

As shown in Appendix B, Drawings C-402 through C-405, excavation and restoration within the Building E
and Courtyard areas will be completed over the course of four phases to accommodate access around the
excavation area, as outlined in Section 3.2.1. The proposed phases of excavation and resulting subgrades
are designed to allow for access around the Site and to actively manage surface water runoff during the
process of excavating the Courtyard and Building E areas. The proposed excavation, backfilling, and
sampling design will establish a minimum of 10 feet of cover material exhibiting COC concentrations
below ROD Cleanup Levels (“clean”) over the final grades to be established in 2027 as part of the Phase 2
work. Additional information regarding Building E pre-characterization and excavation details were
provided in the Soil Pre-characterization Memorandum — Building E and Courtyard Area, dated January 4,
2024.

Confirmatory sampling will be performed within the Building E footprint as shown in Appendix B,
Drawing C-503. Supplemental excavation and additional confirmatory sampling may be performed if
“impacted” material is detected in initial confirmatory samples. However, the excavation will not be
vertically advanced below a depth of 12 feet bgs. As described in the Soil Pre-characterization Memo —
Building E and Courtyard Area, soil beneath the Building E footprint exhibited varying volumes of
“impacted” material to a depth of at least 20 feet below the slab. “Impacted” material detected below
12 feet bgs is proposed to remain in place. Refer to Appendix B, Drawing C-412 for sample results for
soils proposed to be left in place within the Building E footprint.

The excavation will be backfilled with “clean” material following the removal of “impacted” soils to
establish a minimum of 10 feet of “clean” cover. If “impacted” material is detected in sidewall
confirmatory samples between 0 to 12 feet bgs, minimal supplemental excavation may be performed to
laterally expand the excavation, followed by additional confirmatory sample collection at the expanded
sidewall location to confirm the removal of “impacted” materials. However, lateral expansion of the
Building E excavation is also limited. Excavation limits at the eastern and southern boundaries of the
building footprint shall not be advanced beyond the asphalt roadway, as this feature must be
maintained for vehicle and equipment mobilization. Excavation limits at the western boundary of the
building footprint shall not be advanced beyond the optional Material Processing Area if this feature is
implemented during Phase 1 RA work, or within areas that may obstruct vehicle passage along the
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adjacent asphalt roadway. Excavation limits shall not be expanded beyond the northern boundary of the
Building E footprint, as this area will be managed as part of the Courtyard and Building C remediation
areas. If RAL exceedances are detected in sidewall confirmatory samples where lateral excavation limits
cannot be further expanded due to the above-referenced limiting factors, a marker barrier will be placed
along the excavation subgrade and additional excavation and confirmatory sampling will be conducted
as part of the Phase 2 RA.

PCB concentrations exceeding 50 mg/kg were detected from 2 to 4 feet bgs at sample location SB-PD-
13031 during Enabling Phase pre-characterization investigations within the Building E footprint.
Additional sampling details and analytical results are provided in the Soil Pre-characterization
Memorandum — Building E and Courtyard Area, dated 4 January 2024. An approximately 20-foot by 20-
foot excavation centered around sample location SB-PD-13031 will be conducted to a depth of
approximately 4 feet bgs to remove TSCA material using mechanical excavation methods. Excavated
material will either be live-loaded or stockpiled in a separate TSCA material processing area located
south of the Holding Basin as shown in Appendix B, Drawing C-200 and Detail 5 of Drawing C-703, in
accordance with 40 CFR §761.65 — Storage for Disposal.

Following excavation, TSCA confirmatory sampling will be conducted along a 1.5-meter (approximately
5-foot) sampling grid aligned from north to south. Discrete surface samples will be collected at the
bottom of the excavation and on the grid intersections and submitted for PCB analysis. PCB remediation
work will be conducted in accordance with the existing AOI 8 and 9 RAWP Amendment (attached as
Appendix B in the Revised Enabling Phase Remedial Activities 100% Design document) and relevant 40
CFR Part 761 sections.

3.3 RESTORATION

Restoration of excavation areas shall be completed in accordance with the Phase 1 — Courtyard, Landfill,
Sphagnum Bog, and Cooling Pond 100% RD Report and Enabling Phase Remedial Activities 100% Design
document. Construction drawings referenced in this section are included in Appendix B. Restoration for
the Landfill, Sphagnum Bog, Courtyard, Cooling Pond, and Building E areas are detailed below in Sections
3.3.1,3.3.2,3.3.3, 3.3.4, and 3.3.5 respectively. Temporary erosion controls, such as erosion control
fabric, may be necessary to stabilize areas during the winter and early spring seasons. Final restoration is
expected to be conducted during summer 2027. The interim grades are intended to allow for stable
surfaces for truck movement around the site, completion of ISS work, and implementation of other
construction activities around the Holding Basin.

Additional Site restoration will be completed at the staging areas and around the work areas once the
straw wattles, crushed stone, geotextile, and all components of the excavated soil stockpile are

removed and disposed of properly upon completion of remedial activities. The proposed access roadway
improvements will be left in place.

3.3.1 Landfill

Restoration of the Landfill excavation area will be completed as shown on Appendix B, Drawing C-600.
The restoration grading is planned to provide an upper and a lower-leveled area for future use and
viewing of the Sphagnum Bog area. Imported “clean” backfill or “clean” previously excavated Site soils
will be used to restore to the proposed grade as depicted in Appendix B, Detail 4 on Drawing C-702.
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3.3.2 Sphagnum Bog

The Sphagnum Bog sediment will be restored approximately to existing grade as shown on Appendix B,
Drawing C-600. Wetland sediment and vegetative restoration shall be completed in accordance with
Specification 32 30 00 — Wetland and Upland Restoration as shown in Appendix B, Drawing C-601.

The Sphagnum Bog and wetland boundary will be restored with the following considerations to meet
the two primary goals:

1. Re-establish pre-excavation grades: Regrading will be achieved by backfilling the excavated area
with two distinct Sphagnum Bog layers — the acrotelm and the catotelm. The acrotelm is the upper
layer of the Sphagnum Bog (typically the top 30 to 50 centimeters) where plant growth occurs and
peat formation begins. The acrotelm has a varying water level and supports both aerobic and
anaerobic conditions. The catotelm is the lower accumulated peat layer which is permanently
waterlogged and largely anaerobic.

Following excavation activities, restoration will require harvesting and backfilling with catotelm peat
and acrotelm sphagnum/plant material from appropriate donor sites. The most appropriate
catotelm material will come from sites where peat has been harvested from a depth profile similar
to that of the NMI Sphagnum Bog excavation profile (2- to 3-foot depth). Fortunately, most
commercially available peat material is harvested from relatively shallow depths, making it feasible
to find a compatible donor source.

Restoring the acrotelm will involve constructing this layer to mimic original grades and
microtopography with acrotelm material from donor sites. In addition to restoring impacts
associated with sediment excavation, final grading for the restoration design will consider the
historical alterations along the southern shore of the Sphagnum Bog, which has been altered by the
placement of fill and the construction of an impermeable cover over a portion of the Old Landfill.

2. Re-establish pre-excavation Sphagnum Bog vegetation communities: In addition to sphagnum
mosses that typically compose most of the donor acrotelm material, the planting plan for the
acrotelm will be informed by the existing habitat zones discussed above and associated species.

3.3.3 Courtyard

Restoration in the Courtyard excavation area will be completed as shown in Appendix B, Drawing C-405.
Restoration will generally follow the original grading; however, it will also include the leveling of some
existing mounded areas. Imported backfill or material from the Site with concentrations of COCs below
the ROD Cleanup Levels will be used to restore to grade as depicted in Appendix B, Detail 4 of Drawing
C-702. Site soils shall not be reused on Site as backfill material unless prior approval is granted from EPA
and MassDEP. Details regarding proposed procedures to request on-Site reuse of Site soils will be
submitted under separate cover. A temporary stormwater diversion channel will be installed along the
eastern boundary of the Courtyard (west of the proposed Holding Basin slurry wall). In addition, an
access road will be installed so that continuity around the Site (i.e., ring road) remains in place.
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3.3.4 Cooling Pond

Cooling Pond restoration grading is shown on Appendix B, Drawing C-602. The slope stability analysis
shows that the restoration slopes and materials selected result in a factor of safety that is at or above
the existing slope stability factor of safety. Details of the calculations and assumptions were included in
the Phase 1 — Courtyard, Landfill, Sphagnum Bog, and Cooling Pond 100% RD Report. Backfilling
materials for the perimeter of the Cooling Pond are outlined in the cross-sections provided in Appendix
B, Drawing C-410. Sand borrow and granular fill materials will likely consist of “clean” imported
materials. However, “clean” excavated materials derived from Site remediation activities may be used in
place of imported material, provided the materials meet the appropriate chemical and physical
requirements and receive prior approval from EPA and MassDEP.

3.3.5 BuildingE

The building slab is currently elevated above the surrounding areas. As shown in the cross-sections
provided in Appendix B, Drawing C-412, impacted material proposed to be left in place below the
Building E footprint may exist at a minimum depth of 10 feet bgs upon the completion of final
restoration and regrading. Restoration of the building slab area will temporarily level the surfaces to the
surrounding elevation; they will then be regraded as needed for use as a staging area during the Holding
Basin RA. Additional soil sampling may be conducted along the excavation subgrade in areas where pre-
characterization was not completed due to refusals encountered during the April 2023 sampling
program and where the base of the excavation area may be expanded via supplemental excavation to
chase contamination detected in sidewall samples. This additional sampling may be used to determine
allowance of clean cover material if restoration grades need to be lowered in these areas during future
work. Building E final restoration and grading will be included as a part of the SSS Phase 2 Design
submittal.

34 CONSTRUCTION QUALITY ASSURANCE

The CQAP dated September 2023, included as Appendix C to the 100% RD Report SSS Phase 1 —
Courtyard, Landfill, Sphagnum Bog, and Cooling Pond, describes the planned and systemic activities that
provide confidence that the RA construction will satisfy plans, specifications, and related requirements.
Confirmatory sampling procedures, RA activity documentation procedures, and construction deficiency
tracking procedures are provided in the CQAP.
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4, Remedial Action Inspection Report

At the conclusion of the Courtyard, Landfill, Sphagnum Bog, Cooling Pond, and Building E remedial
excavations, the Site will be inspected by EPA and the Supervising Contractor. The inspection report will
include information on general Site conditions, equipment and material storage, post-construction
erosion and sediment control installation, and stormwater drainage feature status. As-built survey
documentation of the limits of excavation and locations of confirmatory samples will be included on as-
built drawings of the Courtyard, Landfill, Sphagnum Bog, Cooling Pond Areas, and Building E.
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HALEY & ALDRICH, INC.
465 Medford St.

ALBRICH
Boston, MA 02129

617.886.7400

TECHNICAL MEMORANDUM

26 September 2022
File No. 131884-004

TO: de maximis, inc.
Bruce Thompson

FROM: Haley & Aldrich, Inc.
Mark D. Kelley, P.E., Senior Hydrogeologist
Jay Peters, Senior Associate

SUBJECT: Nuclear Metals, Inc. (NMI)
Amendment to Field Sampling Plan
Perimeter Dust Monitoring
Concord, Massachusetts

The purpose of this Memorandum is to provide a supplement to the Field Sampling Plan (FSP) prepared
as part of the Remedial Design Work Plan that was approved by the Environmental Protection Agency
(EPA) in September 2020. This supplement is for Dust Monitoring during active construction at the NMI
Site. This FSP supplement was prepared for the construction at for Area of Interest (AOI) 8 and AOI 9
and will be reviewed and updated as necessary as construction progresses. The dust monitoring is
intended to be perimeter air monitoring as described herein. The dust monitoring action levels were
established using a risk-based approach as outlined and documented in Attachment B-1.

FENCE-LINE/WORK AREA PERIMETER MONITORING

The Engineer will monitor air quality at the Fence-line/Work Area Perimeter as described in the RAWP
including all soil excavations, building slab removal, and sediment excavation activities.

In no instance shall the airborne dust levels at any location on the perimeter surrounding the Limits of
Work exceed the lower of 150 ug/cubic meter (ug/m?3) measured as PM-10 as defined by 310 CMR 6.04
and the values provided in the Table -1 below (presented by Work Area). It is anticipated that MIE Data
RAM Portable Real-Time Aerosol Monitor or and equivalent instrument will be used to monitor the
perimeter air to determine dust levels during construction activities. A typical instrument cut-sheet is
attached as Attachment B-2 for a DustTrak instrument that is an acceptable instrument.
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Based on the available soil and sediment quality data and an evaluation of exposure scenarios, the
action levels for dust at the perimeter of the RA work areas are as follows, and when implemented will
ensure that receptors outside of the fence-line will not experience unacceptable exposures or risks:

Table 1: Perimeter Dust Thresholds by Work Area
Work Area Dust*
Holding Basin Area (Earthwork and Containment Wall 130 pg/m?
Construction)

AOI 8 and AOI 9 150 pg/m*”
Courtyard, Landfill, Cooling Water Pond, and Sediment
Building Slabs and Building Footprint (Building A-D) and
Paved Areas and Islands Identified During Penetrator
Hunt Survey and Sampling

Building E and All other Areas

* Dust levels at the downwind location are “corrected” by subtracting the
upwind dust levels, which represents background ambient air quality, with
comparison to the noted criteria.

The Contractor shall implement active dust control measures before the dust
action level in this table is exceeded. The value in this table represents a stop
work threshold that, once exceeded, dust generating activities must stop
pending the Contractor’s resolution of work practices and dust control
measures. Work may continue when the work practices and dust control is
corrected to the satisfaction of the SD Representative and Engineer.

** This value represents USEPA’s National Ambient Air Quality Standard
(NAAQS) for particulates (PMio) and, consequently, dust levels cannot exceed
this value during the remedial activities (i.e., the 150 pg/m? value is a ceiling
dust concentration).

The SD’s Representative or Engineer will conduct continuous quantitative dust monitoring at selected
upwind and downwind locations (total of two) to monitor effectiveness of the Contractor’s dust control
measures for the duration of the earthwork operations. Such quantitative dust monitoring will be
conducted during the normal 8-hr. workday, except during wet weather, moist ground conditions, or
when construction activities and traffic on exposed ground surfaces are limited such that visible
nuisance dust conditions are not evident. The location of the dust monitoring stations will be
coordinated with the Contractor. Additional dust monitoring may be required in connection with the
Contractor’s Health & Safety Plan.

The SOPs and the HASP include instrumentation calibration requirements, a description of the

monitoring requirements, and the corresponding action levels. At a minimum, perimeter monitoring
stations will be located upwind and downwind of each work area.
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DUST AND ODOR CONTROL

Mitigation of dust and odor will be performed in accordance with the Temporary Environmental
Controls Specification Section 015719. The QAO will periodically check during intrusive activities
involving soil, sediment and/or waste movement that the RAC is actively monitoring for fugitive dust
and vapors in the work area and at the Site perimeter and that the RAC is implementing appropriate and
effective dust and odor control measures. The QAO will immediately report observations of visible dust
or detection of noticeable odors at the Site perimeter to the EOR and the RAC. The QAO will monitor the
area after the RAC implements dust and/or odor control measures to confirm the effectiveness of the
measures. Mitigation measures will be implemented to reduce perimeter dust if the action level is
approached for any remedial area. The following measures will be implemented as necessary:

1. Wet suppression shall be used to provide temporary control of dust. Several applications per
day may be necessary to control dust, depending upon meteorological conditions and work
activity. The Contractor shall apply we suppression on a routine basis, as necessary or directed
by the Engineer, to control dust.

2. The wet suppression equipment shall consist of sprinkler pipelines, tanks, tank trucks, or other
devises capable of providing regulated flow, uniform spray and positive shut-off. During freezing
temperatures, calcium chloride shall be used for dust suppression if necessary.

The Contractor is responsible for performing dust monitoring for worker protection in accordance with
the Specification Section 01 35 29 Health and Safety.

Attachment B-1 — Dust Monitoring Action Level Calculations
Attachment B-2 — Cut-Sheet for DustTrak Instrument

\\haleyaldrich.com\share\bos_common\131884-NMI\Deliverables\Design Report\Appendices\Appendix B - FSP\2022_0923-DustMonitoringFSP_d3.docx
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ATTACHMENT B1

Dust Monitoring Action Level Calculations



Development of Dust Monitoring Action Levels

This appendix provides documentation for the derivation of action levels for use in monitoring dust that
that may be generated during the remedial activities for soil at the NMI Site.

At a minimum, the USEPA National Ambient Air Quality Standard (NAAQS) value for PMjoequal to 150
microgram per cubic meter (ug/m?3) based on a 24-hour time weighted average (TWA) is required as a
dust monitoring action level. The NAAQS PM, represents the maximum permissible concentration of
dust that is allowed in the air, regardless of any specific compounds that are within the dust (for
example, if clean beach sand was being excavated, the NAAQS PM, of 150 microgram per cubic meter

[ug/m’] would apply).

If the PMyg that is generated from soil at a Site contains chemicals of potential concern (COPCs), then an
evaluation must be completed to determine if a PM1o concentration of 150 pg/m? is protective of
potential exposures to nearby receptors. Based on the outcome of that evaluation, a lower PMig may be
proposed as an action level to ensure that risks to nearby receptors remain within acceptable levels.
When the concentration of COPCs in the PMyo are accounted for, monitoring for PMyg is widely accepted
as a perimeter air monitoring method. The following subsections describe the methodology that has
been used to evaluate whether a PMo concentration of 150 pg/m?3 is protective as a perimeter air
monitoring action level.

APPROACH

To determine whether using the PM1o NAAQS as a dust monitoring action level is appropriately
protective of potential exposure to the COPCs identified in the Final Human Health Risk Assessment
(HHRA; Haley and Aldrich, 2013) during the proposed removal activities, concentrations of the COPCs in
air were calculated, hypothetical exposures to the COPCs were quantified, and risks were estimated. If
the estimated risks were higher than a cancer risk of 1 x 10 or a hazard index of 1, PM10
concentrations protective for lower risks were calculated.

EXPOSURE ASSESSMENT

Air concentrations of COPCs were calculated based on an assumption that the total dust concentration
in air at the PM1o NAAQS level of 150 ug/m3, the COPCs in the soil at exposure areas (EAs) within the Site
would become airborne in dust, and that the constituent concentrations in dust would be the same as
the constituent concentrations in soil. Predicted dust concentrations were calculated based on the
highest of the COPC exposure point concentrations (EPCs) in surface and subsurface soil from the future
land use EAs evaluated in the HHRA. The EPCs were divided by the particulate emission factor (PEF) to
estimate the airborne particulate concentration. A PEF of 6.67 x 10° cubic meter per kilogram (m3/kg)
was derived for residential receptors based on a dust concentration of 150 pg/m?3. The highest EPCs in
surface and subsurface soil from the future land use EAs and the respective predictive dust
concentrations are summarized in Table 1.

The exposure pathway considered in this evaluation was inhalation exposure to COPCs in soil via dust
inhalation. The primary receptors exposed to the COPCs in the soil were nearby residents assumed to be
present at the perimeter of the Site where removal areas have been identified, for the duration of
removal activities. For the evaluation of inhalation exposures, the exposure duration was assumed to be
6 years of onsite soil removal activity for an exposure time of 8 hours per day and an exposure
frequency of 350 days per year. The six years of exposure was assumed to occur to a young child (ages 1

"AtbkicH



through 6). This provides a conservative estimate of potential exposures because excavation activities
are anticipated to occur fewer than 350 days per year, and the dust action level will be applied at the
edge of the excavation areas, meaning that actual dust concentrations at the site perimeter will be
lower than at the edge of the excavations.

RISK CHARACTERIZATION

Calculating child resident’s exposure is a common and conservative approach to represent risks for
residential exposures. Hence, the non-cancer hazard index (HI) and the incremental lifetime excess
cancer risk (ILECR) for child receptors were calculated using the following approach:

® Risk and Hazard Index Calculation for dust inhalation: Cancer risks associated with the inhalation
of airborne particulates of COPCs, except uranium and thorium, in soil were calculated by
multiplying the dust inhalation exposure concentration (EC) with the inhalation unit risk (IUR), as
presented below:

EC (ug/m?) X IUR (ug/m3)* = ELCR (Equation 1)

The calculated value is an Excess Lifetime Cancer Risk (ELCR) and represents an upper bound of
the probability of an individual developing cancer over a lifetime as the result of exposure to a

COPC. Chemical-specific ELCR values were then summed for all COPCs to produce a total ELCR.

ECs and ELCRs associated with the carcinogenic effects of the COPCs in the dust at the Site are

presented in Table 2 and 4, respectively.

Non- cancer hazards associated with the inhalation of airborne particulates of COPCs, in soil are
calculated by dividing the dust inhalation EC by its reference concentration (RfC), as presented
below:

EC (ug/m?) / RfC (ug/m?) = HQ (Equation 2)

The calculated value is a hazard quotient (HQ). Chemical-specific HQs were then summed for all
COPCs to produce a hazard index (HI). ECs and Hls associated with non-carcinogenic effects of
the COPCs in the dust at the Site are presented in Table 3 and 6, respectively.

e Risk Calculation for inhalation exposure to uranium and thorium: Methodology for calculating
carcinogenic risks associated with the radionuclides, specifically uranium, thorium, and their
isotopes, was presented in the final HHRA (Haley and Aldrich, 2013) and assumed an exposure
time of 18 hours per day, an exposure frequency of 161 days per year, and a PEF of 3.35 x 10°
m3/kg. The risks associated with uranium and thorium at a PM1o of 150 ug/m? and the highest
soil EPCs were derived using an equality that accounts for the differences in the PEFs and
receptor exposure assumptions between the HHRA and those applied to evaluation of the dust
monitoring action level. Following equation was used for calculating the radionuclide inhalation
exposure concentration in the final HHRA (Haley and Aldrich, 2013):

[EPC; X 1/PEF (m?/kg) X 1000 (g/kg) X IR X EF X ET X ED] X IUR = ELCR (Equation 3)

In the final HHRA (Haley and Aldrich, 2013), the highest EPCs for uranium (793 mg/kg) and
thorium (7.35 mg/kg) resulted in ELCRs of 8E-9 and 4-10, respectively. Assuming all other
exposure factors for exposure to the radionuclides at the Site for residential receptors are the
same, ELCRs for uranium and thorium are calculated as follows:
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8E-9/[(161 X 18)/3.35E+06] = ELCRuranium / [(350 X 8)/6.67E+06] and
4E-10/[(161 X 18)/3.35E+06] = ELCRhorium / [(350 X 8)/6.67E+06]

For this evaluation, ELCR for uranium and thorium were calculated using the equality presented
above, and the calculations are presented in Table 5.

RISK AND HAZARD RESULTS

HI and ELCR values were compared to acceptable risk levels established in the National Contingency Plan
(NCP; USEPA, 1990). According to the NCP and USEPA (1991) guidance “Role of the Baseline Risk
Assessment in Superfund Remedy Selection Decisions,” USEPA uses an HI of unity (i.e., 1) and a 10 (one
in ten thousand) to 10°® (one in one million) risk range as a “target range” within which the USEPA
strives to manage risks as part of a Superfund cleanup.

The cumulative ELCR of 5 x 10°% is within the “target range” for the offsite child resident that may
potentially have indirect exposure to the onsite COPCs from inhalation of dust. Total HI of 2 is above the
target HI of 1, with manganese as the highest contributor with HQ of 1.6.

MANGANESE HAZARD

A soil concentration of 1,043 mg/kg manganese was calculated for a target HQ of 1, assuming an
exposure duration of 6 years, an exposure time of 8 hours per day, an exposure frequency of 350 days
per year, and total dust concentration in air at the PM1o NAAQS level of 150 pg/m?3. This manganese
concentration in soil, for target HQ of 1 was then compared with the manganese EPCs in all future land
use EAs. Two future land use EAs were identified where the EPCs for manganese were above the
calculated manganese concentration of 1,043 mg/kg in soil for the target HQ of 1: Future A-8 (AOI 14-
Off-property) and Future B5 (AOI 1-Holding Basin). The Future A-8 area is not an area where soil
remediation is required because the risks calculated in the HHRA were within acceptable levels.
Therefore, a corresponding dust concentration for a target HQ of 1 was estimated for Future B-5, as
presented in the table below:

. Manganese EPC Dust Concentration Level
Soil Depth Interval Exposure Area
: : (mg/keg) (ug/m?)
Subsurface Soil F”t”fe BS- A.OI 1 1,180 133
Holding Basin

SUMMARY

These results indicate that the NAAQS PM10 value is protective for the Site COPCs for all future land use
EAs except B5. Therefore, an Action Level for PM10 of 150 pg/m?3, equal to the NAAQS for PM10, is
protective of potential exposure to Site COPCs which could become airborne during removal activities
and is appropriate as a perimeter air monitoring action level for the Site for all remediation areas except
the Holding Basin. For the Holding Basin, a dust monitoring action level of 133 ug/m?3is protective of
potential exposure to Site COPCs which could become airborne during removal activities.
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TABLE 1

SOIL AND PREDICTED OUTDOOR AIR CONCENTRATIONS FOR CHEMICALS OF
POTENTIAL CONCERN : ON-SITE RECEPTORS
NUCLEAR METALS, INC. SUPERFUND SITE

CONCORD, MASSACHUSETTS

Soil Exposure Point
Concentration

Outdoor Airborne
Particulate Exposure

Chemical Point Concentration [a]
(mg/kg) [a] (mg/m?®) [b]
Volatile Organic Compounds
Tetrachloroethene (PCE) 9.3E-04 1.4E-10
Trichloroethene 6.1E-01 9.2E-08
Polycyclic Aromatic Hydrocarbons
Benzo(a)anthracene 2.1E+00 3.2E-07
Benzo(a)pyrene 2.2E+00 3.4E-07
Benzo(b)fluoranthene 3.5E+00 5.2E-07
Benzo(k)fluoranthene 4.7E-01 7.0E-08
Indeno(1,2,3-cd)pyrene 1.0E+00 1.5E-07
Total Petroleum Hydrocarbons
TPH (C11-C22) Aromatic 1.8E+02 2.6E-05
Metals
Aluminum 1.3E+04 1.9E-03
Antimony 1.0E+00 1.5E-07
Arsenic 1.8E+01 2.7E-06
Beryllium 3.5E+00 5.2E-07
Chromium (total) 2.7E+01 4.1E-06
Cobalt 5.6E+00 8.4E-07
Copper 4.6E+02 7.0E-05
Iron 2.0E+04 2.9E-03
Lead 4.9E+01 7.4E-06
Manganese 1.7E+03 2.5E-04
Mercury (inorganic) 3.7E-01 5.5E-08
Molybdenum 1.5E+02 2.2E-05
Thallium 1.5E+00 2.3E-07
Thorium 7.3E+00 1.1E-06
Titanium 7.3E+02 1.1E-04
Tungsten 2.3E+01 3.5E-06
Uranium, soluble salts 7.9E+02 1.2E-04
Vanadium 3.1E+01 4.7E-06
Zirconium 1.9E+01 2.8E-06
Polychlorinated Biphenyls
Aroclor-1254 (PCB-1254) 1.8E+01 2.7E-06
Aroclor-1260 (PCB-1260) 2.8E+01 4.3E-06
HALEY & ALDRICH, INC. Page 1 of 2
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TABLE 1

SOIL AND PREDICTED OUTDOOR AIR CONCENTRATIONS FOR CHEMICALS OF
POTENTIAL CONCERN : ON-SITE RECEPTORS

NUCLEAR METALS, INC. SUPERFUND SITE

CONCORD, MASSACHUSETTS

Outdoor Airborne
Soil Exposure Point

) Particulate Exposure
. Concentration . .
Chemical Point Concentration [a]

(mg/kg) [a] (mg/m>) [b]

Semi-Volatile Organic Compounds

Carbazole | 2.7€-01 4.0E-08

Abbreviations:
bgs = Below ground surface
m3/kg = Cubic meters per kilogram
mg/kg = Milligrams per kilogram
mg/m3 = Milligrams per cubic meter

Notes:
[a] Highest exposure point concentration (EPC) between surface and subsurface soil for future
land use EAs is selected as the EPC for this evaluation.
[b] Outdoor airborne particulate concentration is calculated by dividing the soil EPCs by the
particulate emission factor (PEF). For residential receptors, a PEF of 6.7x10° m3/kg was

estimated for a dust concentration of 150 ug/ma.

HALEY & ALDRICH, INC. Page 2 of 2
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TABLE 2

EXPOSURE CONCENTRATIONS AND CHRONIC DAILY INTAKES FOR CARCINOGENIC
CHEMICALS OF POTENTIAL CONCERN IN DUST: RESIDENTS

NUCLEAR METALS, INC. SUPERFUND SITE
CONCORD, MASSACHUSETTS

Hypothetical Future On-Site Resident,

Child
Soil Pathway
Chemical EC:
Particulate
Inhalation
(mg/m’)

Volatile Organic Compounds
Tetrachloroethene (PCE) 3.8E-12
Trichloroethene 3.3E-09
Polycyclic Aromatic Hydrocarbons
Benzo(a)anthracene 4.6E-08
Benzo(a)pyrene 4.9E-08
Benzo(b)fluoranthene 7.6E-08
Benzo(k)fluoranthene 1.0E-08
Indeno(1,2,3-cd)pyrene 2.2E-08
Total Petroleum Hydrocarbons
TPH (C11-C22) Aromatic NC
Metals
Aluminum NC
Antimony NC
Arsenic 7.5E-08
Beryllium 1.4E-08
Chromium (total) NC
Cobalt 2.3E-08
Copper NC
Iron NC
Lead NA
Manganese NC
Mercury (inorganic) NC
Molybdenum NC
Thallium NC
Thorium NA
Titanium NC
Tungsten NC
Uranium, soluble salts NA
Vanadium NC
Zirconium NC
Polychlorinated Biphenyls
Aroclor-1254 (PCB-1254) 7.5E-08
Aroclor-1260 (PCB-1260) 1.2E-07
HALEY & ALDRICH, INC. Page 1 of 2
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TABLE 2

EXPOSURE CONCENTRATIONS AND CHRONIC DAILY INTAKES FOR CARCINOGENIC
CHEMICALS OF POTENTIAL CONCERN IN DUST: RESIDENTS

NUCLEAR METALS, INC. SUPERFUND SITE

CONCORD, MASSACHUSETTS

Hypothetical Future On-Site Resident,
Child

Soil Pathway

Chemical EC:
Particulate
Inhalation

(mg/m’)

Semi-Volatile Organic Compounds

Carbazole NC

Abbreviations:
bgs = Below ground surface
EC = Exposure concentration
mg/m3 = Milligrams per cubic meter
NA = Not applicable.
NC = Not considered a carcinogen

HALEY & ALDRICH, INC. Page 2 of 2
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TABLE 3

EXPOSURE CONCENTRATIONS AND CHRONIC DAILY INTAKES FOR NONCARCINOGENIC
CHEMICALS OF POTENTIAL CONCERN IN DUST: RESIDENTS

NUCLEAR METALS, INC. SUPERFUND SITE

CONCORD, MASSACHUSETTS

Hypothetical Future on-Site Resident,

HALEY & ALDRICH, INC.
131884_REPORT_TABLES.xIsx

Child
Soil Pathway
Chemical EC:
Particulate
Inhalation
(mg/m’)

Volatile Organic Compounds
Tetrachloroethene (PCE) 4.5E-11
Trichloroethene 2.9E-08
Polycyclic Aromatic Hydrocarbons
Benzo(a)anthracene NA
Benzo(a)pyrene 1.1E-07
Benzo(b)fluoranthene NA
Benzo(k)fluoranthene NA
Indeno(1,2,3-cd)pyrene NA
Total Petroleum Hydrocarbons
TPH (C11-C22) Aromatic NA
Metals
Aluminum 6.1E-04
Antimony 4.8E-08
Arsenic 8.7E-07
Beryllium 1.7E-07
Chromium (total) NA
Cobalt 2.7E-07
Copper NA
Iron NA
Lead na
Manganese 8.0E-05
Mercury (inorganic) 1.8E-08
Molybdenum 7.0E-06
Thallium NA
Thorium NA
Titanium NA
Tungsten NA
Uranium, soluble salts 3.8E-05
Vanadium 1.5E-06
Zirconium NA
Polychlorinated Biphenyls
Aroclor-1254 (PCB-1254) NA
Aroclor-1260 (PCB-1260) NA

Page 1 of 2




TABLE 3
EXPOSURE CONCENTRATIONS AND CHRONIC DAILY INTAKES FOR NONCARCINOGENIC
CHEMICALS OF POTENTIAL CONCERN IN DUST: RESIDENTS

NUCLEAR METALS, INC. SUPERFUND SITE
CONCORD, MASSACHUSETTS

Hypothetical Future on-Site Resident,
Child

Soil Pathway

Chemical EC:
Particulate
Inhalation

(mg/m?)

Semi-Volatile Organic Compounds

Carbazole NA

Abbreviations:
bgs = Below ground surface
EC = Exposure concentration
mg/m3 = Milligrams per cubic meter
NA = Not applicable or no toxicity value available for inhalation pathway.

HALEY & ALDRICH, INC. Page 2 of 2
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TABLE 4

ESTIMATED ILECRS FOR CHEMICALS OF POTENTIAL CONCERN IN DUST:

RESIDENTS
NUCLEAR METALS, INC. SUPERFUND SITE
CONCORD, MASSACHUSETTS

Hypothetical Future on-Site
Resident, Child

Chemical Soil Pathway

Particulate

Inhalation Cumulative ILECR
Volatile Organic Compounds
Tetrachloroethene (PCE) 9.9E-16 9.9E-16
Trichloroethene 1.3E-11 1.3E-11
Polycyclic Aromatic Hydrocarbons
Benzo(a)anthracene 2.8E-09 2.8E-09
Benzo(a)pyrene 3.0E-08 3.0E-08
Benzo(b)fluoranthene 4.6E-09 4.6E-09
Benzo(k)fluoranthene 6.2E-11 6.2E-11
Indeno(1,2,3-cd)pyrene 1.3E-09 1.3E-09
Total Petroleum Hydrocarbons
TPH (C11-C22) Aromatic NC NC
Metals
Aluminum NC NC
Antimony NC NC
Arsenic 3.2E-07 3.2E-07
Beryllium 3.4E-08 3.4E-08
Chromium (total) NC NC
Cobalt 2.1E-07 2.1E-07
Copper NC NC
Iron NC NC
Lead NA NA
Manganese NC NC
Mercury (inorganic) NC NC
Molybdenum NC NC
Thallium NC NC
Thorium [a] 1.9E-07 1.9E-07
Titanium NC NC
Tungsten NC NC
Uranium, soluble salts [a] 3.9E-06 3.9E-06
Vanadium NC NC
Zirconium NC NC
Polychlorinated Biphenyls
Aroclor-1254 (PCB-1254) 4.3E-08 4.3E-08
Aroclor-1260 (PCB-1260) 6.6E-08 6.6E-08
HALEY & ALDRICH, INC. Page 1 of 2
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TABLE 4

ESTIMATED ILECRS FOR CHEMICALS OF POTENTIAL CONCERN IN DUST:

RESIDENTS
NUCLEAR METALS, INC. SUPERFUND SITE
CONCORD, MASSACHUSETTS

Chemical

Hypothetical Future on-Site
Resident, Child

Soil Pathway
Particulate
Inhalation Cumulative ILECR

Semi-Volatile Organic Compounds

Carbazole

NC

NC

Cumulative ILECR

4.8E-06

5E-06

Abbreviations:
bgs = Below ground surface
ILECR = Incremental lifetime excess cancer risk
NA = Not applicable.
NC = Not considered a carcinogen.

Notes:

[a] Inhalation risks for uranium and thorium are calculated in Table 5.

HALEY & ALDRICH, INC.
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TABLE 5

ESTIMATED ILECRS FOR URANIUM AND THORIUM FROM EXTERNAL EXPOSURE TO IONIZING
RADIATION: RESIDENTS

NUCLEAR METALS, INC. SUPERFUND SITE

CONCORD, MASSACHUSETTS

For Exposure factors: EF=161 days/yr; ET=18 hrs/day; PEF=3.35E+09 m’/kg
ILCR

Uranium (EPC = 793 mg/kg) 8E-09

Thorium (EPC = 7.35 mg/kg) 4E-10

For Exposure factors: EF=350 days/yr; ET=8 hours/day; PEF = 6.67E+06 m>/kg
ILCR

Uranium (EPC = 793 mg/kg) 4E-06

Thorium (EPC = 7.35 mg/kg) 2E-07

Abbreviations:
days/yr = Days per year
EF = Exposure frequency
ET = Exposure time
hrs/day = Hours per day

m3/kg = Meters cubed per kilogram
PEF = Particulate emission factor

HALEY & ALDRICH, INC. Page1of1
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TABLE 6

ESTIMATED NONCANCER HQS/HIS FOR CHEMICALS OF POTENTIAL CONCERN IN
DUST: RESIDENTS

NUCLEAR METALS, INC. SUPERFUND SITE

CONCORD, MASSACHUSETTS

Hypothetical Future on-Site
Resident, Child
Soil Pathway
Chemical

Particulate Total Hazard

Inhalation Index
Volatile Organic Compounds
Tetrachloroethene (PCE) 1.1E-09 1.1E-09
Trichloroethene 1.5E-05 1.5E-05
Polycyclic Aromatic Hydrocarbons
Benzo(a)anthracene NA NA
Benzo(a)pyrene 5.4E-02 5.4E-02
Benzo(b)fluoranthene NA NA
Benzo(k)fluoranthene NA NA
Indeno(1,2,3-cd)pyrene NA NA
Total Petroleum Hydrocarbons
TPH (C11-C22) Aromatic NA NA
Metals
Aluminum 1.2E-01 1.2E-01
Antimony 1.6E-04 1.6E-04
Arsenic 5.8E-02 5.8E-02
Beryllium 8.3E-03 8.3E-03
Chromium (total) NA NA
Cobalt 4.5E-02 4.5E-02
Copper NA NA
Iron NA NA
Lead NA NA
Manganese 1.6E+00 1.6E+00
Mercury (inorganic) 5.9E-05 5.9E-05
Molybdenum 3.5E-03 3.5E-03
Thallium NA NA
Thorium NA NA
Titanium NA NA
Tungsten NA NA
Uranium, soluble salts 4.5E-02 4.5E-02
Vanadium 1.5E-02 1.5E-02
Zirconium NA NA
Polychlorinated Biphenyls
Aroclor-1254 (PCB-1254) NA NA
Aroclor-1260 (PCB-1260) NA NA
HALEY & ALDRICH, INC. Page 1 of 2
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TABLE 6

ESTIMATED NONCANCER HQS/HIS FOR CHEMICALS OF POTENTIAL CONCERN IN

DUST: RESIDENTS
NUCLEAR METALS, INC. SUPERFUND SITE
CONCORD, MASSACHUSETTS

Hypothetical Future on-Site
Resident, Child

Soil Pathway

Chemical
Particulate Total Hazard
Inhalation Index
Semi-Volatile Organic Compounds
Carbazole NA | NA
Total Hazard Index 1.95E+00 | 2.0E+00 |

Abbreviations:
bgs = Below ground surface

NA = Not applicable or no toxicity value available for inhalation pathway.

HALEY & ALDRICH, INC.
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® Knowledge Beyond Measure.

DustTrak™ DRX

Aerosol Monitors

Models 8533, 8533EP and 8534

Only DustTrak™ DRX Aerosol Monitors can simultaneously measure
both mass and size fraction—no other monitor can do both.

DustTrak™ DRX monitors are battery-operated, data-
logging, light-scattering laser photometers that give you
real-time aerosol mass readings. They use a sheath air
system that isolates the aerosol in the optics chamber
to keep the optics clean for improved reliability and low
maintenance. From desktop with external pump models
to a handheld model, the DustTrak DRX offers a suitable
solution for harsh industrial workplaces, construction
and environmental sites and other outdoor applications,
as well as clean office settings. DustTrak DRX monitors
measure aerosol contaminants such as dust, smoke,
fumes and mists.

Features and Benefits

All Models

= Real-time mass concentration and size fraction
readings, as well as data-logging allow for data
analysis during and after sampling.

= Simultaneously measure size-segregated mass
fraction concentrations corresponding to PM1,
PM2.5, Respirable,PM10, and Total PM size fractions

= Easy-to-use graphical user interface with color
touch-screen for effortless operation

Handheld Model (8534)

= Long life internal pump for continuous sampling

= Single-point data collection for walk through surveys

= Lightweight design with ergonomic handle for
portable applications

Desktop Models (8533 and 8533EP)

Energy-efficient, long lasting external pump for
continuous, unattended, 24/7, outdoor monitoring
applications (Model 8533EP only)

Long life internal pump for shorter work-shift or IAQ sampling
applications (Model 8533)

Gravimetric reference sampling capability for custom
reference calibrations

Automatic zeroing (with optional zero module) to minimize
the effect of zero drift

STEL alarm setpoint for tracking 15-minute average
mass concentrations

Standard and advanced calibration capabilities for
consistent accuracy

Environmental protected and tamper-proof secure

(with an optional environmental enclosure)

Inlet sample conditioning (with optional heated inlet
sample conditioner) to reduce the effect of humidity

on photometric mass measurements (for use with an
environmental enclosure)

Cloud Data Management System hosted by Netronix™
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Unsurpassed Technology and Performance The DustTrak DRX Desktop Monitors have several

DustTrak™ DRX monitors are laser photometers that unique features:

simultaneously measure five size segregated mass fraction = External pump (Model 8533EP) with low power

concentrations at once—something no other monitor can consumption for continuous, unattended monitoring

do. The desktop, desktop with external pump and handheld in remote outdoor locations.

monitors are continuous, real-time, 90°, light-scattering laser = Gravimetric sampling capability using a 37-mm filter

photometers that simultaneously measure size-segregated cassette which can be inserted in-line with the aerosol

mass fraction concentrations corresponding to PM1, PM2.5, stream allowing you to perform an integral gravimetric

Respirable, PM10, and Total PM fractions. They combine analysis for custom reference calibrations.

both particle cloud (total area of scattered light) and single = Zeros automatically using the external zeroing module.

particle detection to achieve mass fraction measurements. This optional accessory is used when sampling over
extended periods of time. By zeroing the monitor during

This size-segregated mass fraction measurement technique sampling, the effect of zero drift is minimized.

is superior to either a basic photometer or optical particle = STEL alarm feature for tracking 15-minute average mass

counter (OPC). It delivers the mass concentration of a concentrations when alarm setpoint has been reached

photometer and the size resolution of an OPC. Typically, for applications like monitoring fugitive emissions at

photometers can be used at high mass concentration, but hazardous waste sites.

they do not give any size information (unless used with size = Provide for environmental protection and tamper-proof

selective inlet conditioners) and significantly underestimate security using an environmental enclosure. This optional

large particle mass concentrations. OPC's provide size and accessory encloses the instrument within a waterproof,

count information; however, they do not provide any mass lockable, custom-designed case.

concentration information and cannot be used in high = Condition the sample air stream before entering the

mass concentration environments. The DustTrak™ DRX instrument optics using a heated inlet sample conditioner

can do both. (designed for use with the environmental enclosure.)
This optional accessory is used in humid environments.

Handheld Models: Perfect for Walk-Through Surveys By conditioning the sample, the humidity and water vapor

and Single-Point Data Collection Applications are minimized. o N

The DustTrak™ DRX handheld Model 8534 is lightweight ° Standard and advanced calibration capabilities.

and portable. It is perfect for industrial hygiene surveys, The Du§tTrak DRX Aerosol Monitor has two calibration
point source location monitoring, indoor air quality factors: a photometric calibration factor (PCF) and a

investigations, engineering control evaluations/validation, size calibration factor (SCF). The PCF accounts for the
and for baseline trending and screening. Like the desktop photometric response difference between AT Test Dust

models, it has manual and programmable data logging and the aerosol under measurement, while the SCF
functions. In addition, the handheld model also has a single- accounts for the aerodynamic size difference.

point data logging capability for walk-through industrial * The primary goal of the standard calibration is to
hygiene surveys and indoor air quality investigations. obtain the SCF for the aerosol of interest. The standard

calibration process is very easy and does not require
Desktop Models: Ideal for Long-Term Surveys and comparison to gravimetric samples. Measure with and
Remote Monitoring Applications without a PM2.5 impactor, and the instrument takes the
The DustTrak DRX is also offered as a standard d