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ACRONYMS AND ABBREVIATIONS
AEC

Atomic Energy Commission

ALARA

as low as reasonably achievable

amsl

above mean sea level

APP

accident prevention plan

BBC

Brush Beryllium Company

Be

beryllium

CCP

contamination control plan

CFR

Code of Federal Regulations

CG

cleanup goal

COC

constituent of concern

COR

contracting officer’s representative

CRZ

contamination reduction zone

CY

cubic yard

DOT

U.S. Department of Transportation

EP

engineer pamphlet

EZ

exclusion zone

FS

feasibility study

ft

foot (feet)

FUSRAP

Formerly Utilized Sites Remedial Action Program

IMC

intermodal container

in situ

in the natural or original position or place

IPR

Industrial Properties Recovery, LLC

LLC

limited liability company

MSDS

material safety data sheet

PLN-5507
2
5 of 80

WASTE MANAGEMENT, TRANSPORTATION, AND
DISPOSAL PLAN FOR THE LUCKEY FORMERLY
UTILIZED SITES REMEDIAL ACTION PROGRAM
REMEDIATION PROJECT

Identifier:
Revision:
Page:

PLN-5507
2
6 of 80

NRC

Nuclear Regulatory Commission

OAC

Ohio Administrative Code

ODH

Ohio Department of Health

OEPA

Ohio Environmental Protection Agency

ORC

Ohio Revised Code

ORNL

Oak Ridge National Laboratory

Pb

lead

PM

project manager

PMP

project management professional

Ra

radium

RCRA

Resource Conservation and Recovery Act

RI

remedial investigation

RPP

radiation protection plan

SOW

scope of work

SSHP

site safety and health plan

SSOP

soil sorting operations plan

TBD

to be determined

TCLP

toxicity characteristic leaching procedure

TENORM

technologically enhanced naturally occurring radioactive material

Th

thorium

TSDF

treatment, storage, and disposal facility

U

uranium

UFGS

Unified Facilities Guide Specifications

USACE

United States Army Corps of Engineers

USEI

US Ecology

WAC

waste acceptance criteria
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INTRODUCTION
Purpose and Approach

The United States Army Corps of Engineers (USACE), Buffalo District, has selected Portage,
Inc., under Contract Number W912P4-15-D-0006, to remediate the Luckey Site in Luckey,
Ohio. This remediation is being completed under the USACE’s Formerly Utilized Sites
Remedial Action Program (FUSRAP), which was established to identify, investigate, and clean
up or control sites previously used by the Atomic Energy Commission (AEC) and its
predecessor, the Manhattan Engineer District. This site has been identified as having materials
contaminated with FUSRAP-related constituents of concern (COCs), which include beryllium
(Be), lead (Pb), radium-226 (Ra-226), thorium-230 (Th-230), uranium-234 (U-234), and
uranium-238 (U-238).
The primary objective of the remediation project is the timely and effective cleanup of the site in
accordance with the Record of Decision (ROD) for Soils Operable Unit, Luckey Site (USACE
2006). The selected remedial alternative provides for excavating impacted soils, on-site and offsite contiguous soils where contamination has migrated through natural means, to achieve
cleanup goals for unrestricted use by the critical group for the site, the subsistence farmer.
Portage will place clean backfill and acceptable place-back soil in excavated areas. Portage will
ship excavated soils off-site for disposal at a licensed/permitted disposal facility. This alternative
meets the evaluation criteria while protecting human health and the environment; it complies
with applicable or relevant and appropriate requirements. Portage will conduct remediation so as
to provide a level of protection to the public and remediation workers that is consistent with
applicable exposure requirements and with the objective of maintaining chemical and
radiological exposure levels as low as reasonably achievable (ALARA).
1.2

Waste Management, Transportation, and Disposal Plan Organization

This waste management, transportation, and disposal plan describes the types and volumes of
waste materials anticipated. It also describes waste management methods, procedures, and
facilities for handling, packaging, transporting, and disposing of FUSRAP-contaminated
material. This plan describes the overall plan for waste management during the mobilization,
remediation, and restoration of the site and provides information required in accordance with the
Final Scope of Work, Remediation of Soils Operable Unit, Luckey Site (SOW) (USACE 2014).
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Site Information

The site is located at the corner of Gilbert and Luckey Roads at 21200 Luckey Road, northwest
of the Village of Luckey in Wood County, Ohio. The Village of Luckey is 22 miles southwest of
Toledo, Ohio (Figure 1-1). The site encompasses around 40 acres. It consists of a large
production building and warehouse (annex), two abandoned railroad spurs, and several smaller
process and support buildings. The area surrounding the site to the west, north, and east is
primarily residential farmland. To the south is a quarry. From 1949 to 1958, the Brush Beryllium
Company (BBC), as a contractor to the AEC, used the site for beryllium processing to support
national defense. Beryllium production activities brought different types of source media or
potential contaminants to the site. Primary source media at the site included materials delivered
for processing or reprocessing: beryl ore from Africa and South America, scrap beryllium, and
radiologically contaminated scrap steel.
In 1942, a magnesium processing facility was built at the site on federal land. National Lead
operated the facility for the U.S. government during World War II until 1945. In 1949, the AEC
built a beryllium production facility at the site to be operated by BBC, which later became Brush
Wellman. The facility produced beryllium oxide, beryllium hydroxide, and beryllium pebbles
that were shipped to other facilities for further processing. The site facilities were owned by the
AEC and operated by BBC from 1949 to 1958. During nonpeak use of the facilities, BBC leased
portions of the plant for commercial uses.
In late 1951 and early 1952, the AEC sent approximately 1,000 tons of radiologically
contaminated scrap metal to the site in anticipation of resuming magnesium processing. The
scrap metal, which contained radioactivity levels within guidelines at the time, was stored at the
site and never used for its intended purpose. Records also indicate the possibility that
radiologically contaminated beryllium scrap from other AEC operations was sent to the site.
Brush Beryllium Company operated the facility until 1958 when beryllium production ceased.
Sintering and powder blending operations, established at the Luckey facility in 1957, continued
until 1960.
In 1961, the General Services Administration sold the site to the privately owned Aluminum and
Magnesium, Inc., with the government retaining access rights to remove any remaining
beryllium ore. In 1962, Luckey Industries, Inc., purchased the facility, hoping to reclaim
magnesium from World War II incendiary bombs. The reclamation process was unsuccessful,
and the property reverted to Aluminum and Magnesium, Inc. The facility was then used to
recover zinc from byproducts of the steel industry. In 1967, Aluminum and Magnesium, Inc.,
transferred the property to its parent company, the Vulcan Materials Company.
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In 1968, the Goodyear Tire and Rubber Company purchased the site and began producing
automotive foam seating and other urethane products. In 1983, the Motor Wheel Company
leased the property from Goodyear, later purchasing it in 1988. Motor Wheel used the site to coat
steel automotive steering wheels with polyurethane foam and to manufacture other automotive
products. Hayes Lemmerz International, Inc., is the successor company to Motor Wheel. From
1995 to 2004, Hayes Lemmerz leased about 23 acres of the site to Uretech International, Inc.,
which manufactured urethane parts for the automotive, sporting goods, and health care
industries.
In 2006, Hayes Lemmerz sold the property to Industrial Properties Recovery, LLC (IPR), an
industrial scrapping business. Shortly after purchase, IPR began demolishing several ancillary
buildings including the former production annex building. During December 2006, the Ohio
Department of Health (ODH) issued an emergency adjudication order to IPR, to cease
demolition of buildings and handling of any radioactive material.
The Wood County Combined General Health District deemed the site a public health and safety
concern, and the Wood County Court issued an injunction against IPR in June 2009. The
injunction requires IPR to either demolish or make necessary repairs to site structures and
salvage or properly dispose of all debris, rubbish, and garbage. Industrial Properties Recovery
resumed demolition and salvage activities during late 2013. In December 2013, the ODH issued
another emergency adjudication order against IPR to once again halt demolition activities.
2.

ORGANIZATIONAL STRUCTURE

Key positions for waste management on the Luckey remediation project are the project manager
(PM), waste manager, and waste technicians. Their specific responsibilities are provided below.
2.1

USACE Responsibilities

The USACE contracting officer/contracting officer’s representative (COR) will oversee work;
ensure that all substantive and/or administrative requirements of the contract SOW and
associated environmental permits, licenses, and/or certificates are complete and acceptable; and
approve disposal facilities for receipt of FUSRAP waste.
2.2

Portage Responsibilities and Personnel

2.2.1

Project Manager

Portage’s PM is
, PMP. The PM reports directly to the program manager and is
responsible for managing and executing the task order in accordance with the approved
statement of work; approved work plans; and all federal, state, and local laws and regulations.
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The PM supervises the waste manager and coordinates USACE communications, review, and
acceptance, including waste profile sheets, written Resource Conservation and Recovery Act
(RCRA; 42 USC § 6901 et seq.) waste determinations, and off-site shipping schedules.
The PM has the following authorities:
•

Stop work for unsafe or quality-impacting conditions.

•

Review/approve/implement this plan.

•

Approve waste deliverables/reports.

•

Approve waste personnel assignments.

2.2.2

Waste Manager

The waste manager,
, reports to the PM and acts as a single point of contact for
all waste management regulatory matters. He has overall responsibility for total waste
management and disposal compliance, including – but not limited to – accurate identification and
classification of regulated materials; determination of proper shipping names; and preparation of
shipping documents for all materials transported, using language concurred with by USACE. He
is responsible for completing all exception and discrepancy reports; for the identification and
compliance with marking, labeling, packaging, and placarding requirements; and for preparation
and submission of Daily Status Tracking Reports. The waste manager is responsible for
coordinating with USACE, USACE representatives, disposal facility, and transportation
agencies, as applicable, and preparing and submitting any other documents required by federal,
state, and local laws and regulations, by USACE, or the disposal facility. He is responsible for
coordinating review and approval procedures for all manifests.
The waste manager has the following authorities:
•

Stop work for unsafe or quality-impacting conditions.

•

Direct all aspects of waste management and disposal.

•

Coordinate approval of manifests by USACE.

•

Certify that waste satisfies all shipping requirements and complies with the waste
acceptance criteria (WAC) for the treatment, storage, and disposal facility (TSDF).
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Waste Technicians

The waste technicians report to the waste manager. The waste technicians will support the waste
manager in the overall management of wastes generated at the site, including waste
characterization, waste packaging, and activities in support of waste shipping/disposal.
Waste technicians have the following authority:
•
3.

Stop work for unsafe or quality-impacting conditions.
WASTE MANAGEMENT

The primary objective of this remediation project is the timely and effective cleanup of the site in
accordance with the Luckey Site Record of Decision for Soils Operable Unit, Final (USACE
2006). The selected remedial alternative provides for the excavation of impacted soils, both onsite and off-site, and those adjacent to the site where contamination has migrated through natural
means, to achieve cleanup goals (CGs) (Table 3-1) for unrestricted use by the critical group,
which, for the Luckey Site, has been identified as the subsistence farmer.
Table 3-1. FUSRAP Cleanup Goals
COC
Cleanup Goal
Beryllium
131 mg/kg
Lead
400 mg/kg
Ra-226
2.0 pCi/g
Th-230
5.8 pCi/g
U-234
26 pCi/g
U-238
26 pCi/g
3.1

Waste Characterization Strategy

Appendix A documents the site characterization data and the historical operational records that
support a determination that radioactive contaminants in soil at the site are technologically
enhanced naturally occurring radioactive material (TENORM). The nature and extent of
contamination indicate beryl ore process waste practices. Sample results from Trenches 1 and 2
demonstrate a strong correlation between beryllium and radiological COCs, and the ratios of Ra226, Th-230, U-234, and U-238 are characteristic of naturally occurring uranium. These data are
consistent with the historical record that indicates the process used ground beryl ore from South
America that contained small amounts of naturally occurring radionuclides; therefore, by
definition these soils are TENORM. Sample results from other areas of the site demonstrate the
same correlation and indicate transport due to sheet flow flooding of the lagoons, which
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deposited lighter beryllium particulates in low-lying areas of the site. Therefore, a source-based
waste disposition strategy is allowed under the state’s recently promulgated regulations under
Ohio Revised Code and Ohio Administrative Code [ORC 3734.02(P)(2), ORC 3748, and OAC
3701] for landfill disposal and exemptions of TENORM-contaminated material. Working within
the exemption from licensure process will allow soils with concentrations of Ra-226 and Ra-228
at less than 5 pCi/g plus the State of Ohio combined background of 1.99 pCi/g to be disposed of
at a permitted solid waste disposal facility.
The waste characterization strategy applies the TENORM thresholds to the site-specific data
provided in the Luckey Site remedial investigation (RI) report. Based on real-time radiation
measurements, ScanSort will accurately segregate the soils into two categories – above-criteria
and below-criteria:
•

Above-criteria materials will be loaded directly into waste bins for off-site disposal.
These bins may fall into two categories: TENORM-exempt (>CG and Ra-226 and Ra228 <6.99 pCi/g), and TENORM (>CG and Ra-226 and Ra-228 >6.99 pCi/g).

•

Below-criteria materials will be staged in 100-cubic-yard (CY) piles and sampled for
beryllium, lead, and chemical parameters, as discussed in Section 3.3.

Using ScanSort, as described in the soil sorting operations plan (SSOP), material is to be sorted
and segregated on the basis of diversion control setpoint(s) that are established to automatically
trigger the diverting mechanism, which sorts the material into the appropriate group. The
diversion control setpoints are established based on the ROD and an appropriate dose
consequence for the COCs. Appropriate control signals are communicated to a fast-acting
reversing conveyor, which sorts the material accordingly.
Before sorting, soil will be stored in up to 365-CY feed stockpiles. Portage will use historic data
to the extent possible when developing waste profiles for each disposal facility; however, a
typical requirement is for analytical data less than one year old. While the Luckey Site RI report
(USACE 2000) did not indicate elevated levels of hazardous organics or inorganics other than
lead, to ensure compliance, Portage will collect a composite sample from each feed stockpile to
characterize the soil for chemicals that would require treatment before disposal, as discussed in
Section 3.3.
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Waste Types, Volumes, and Disposal Options

Site remediation of FUSRAP-related waste streams may include nonhazardous waste,
radionuclide contaminated waste, mixed waste, and RCRA hazardous waste. Table 3-2 provides
the remedial action soil volumes anticipated based on analysis of the Luckey Site RI report
(USACE 2000) and the Contaminated Soil Volume Estimate Summary (Attachment 3 of the
SOW [USACE 2014]).
Table 3-2. Contaminated and Excavation Soil Volume Estimate for the Site
Waste Stream
In Situ Volume (CY)
Ex Situ Volume (CY)
Soil contaminated solely with Be
28,979
36,224
Radionuclide-contaminated soil that may
56,769
70,961
or may not contain Be
Radionuclide- and Pb-contaminated soil
15,246
19,058
that may or may not contain Be
Pb-contaminated soil that may or may not
2,898
3,622
contain Be
Contaminated Soil Totals
103,892
129,866
Potentially Clean Cutback Soils
6,082
7,602
Excavation Totals
109,974
137,468
Note: Ex situ volume includes in situ volume plus 25 percent bulking factor.

Treatment and disposal needs may include Subtitle D landfill, Subtitle C landfill, TSDF (soil
treatment for lead), and FUSRAP-related TENORM waste. The disposal facilities that may
accept these waste streams and are proximal to the site were considered in the Luckey Site
feasibility study report (USACE 2003) – and remain relevant today. However, based on their
proximity to the site, the Waste Management Northwood, Ohio, and US Ecology Inc. (USEI),
Wayne, Michigan, facilities represent the most cost-effective options. The USEI’s Grandview,
Idaho, facility is listed as an option if materials with higher-than-expected radioactivity levels are
encountered that would be considered non-TENORM; however, this facility is not currently
being requested for USACE approval. Table 3-3 summarizes these facilities and waste type
disposition. No new regional facilities are expected to be permitted during the project duration.
Beryllium-contaminated waste from the site is not considered RCRA hazardous; however,
beryllium does require handling considerations for disposal facility worker safety. All facilities
are subject to acceptance by USACE.
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Beryllium-contaminated soil with
TENORM below Ohio exemption
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Low-Activity Radioactive Waste

Waste Management, Northwood, Ohio (needs
USACE acceptance)1

Primary

Primary

NA

NA

US Ecology (formerly Environmental Quality),
Wayne, Michigan (pending USACE
acceptance)

Backup

Backup

Primary

NA

NA

NA

Backup

Primary

Facility

US Ecology, Grandview, Idaho

Beryllium-contaminated soil with
radioactive COC concentrations
at background

Beryllium-contaminated soil with
TENORM above Ohio exemption

Table 3-3. Disposal Facilities and Waste Types

1. Acceptance based upon landfill disposal and exemptions of TENORM-contaminated material
(ORC 3734.02[P][2], ORC 3748, and OAC 3701).

For the Waste Management and US Ecology facilities, Appendix B provides the following: copy
of each facility’s state license, draft waste profile, waste acceptance criteria, copy of letter from
each accepting facility that waste is acceptable, and copy of letter from regulatory authority that
waste is acceptable at the facility.
3.3

Waste Characterization

Portage will conduct sampling in a phased approach to meet potential TSDF WAC and site
place-back soil requirements. Sampling, testing, and analytical requirements are provided in the
sampling and analysis plan (USACE 2016a). The following section provides a summary of the
characterization and frequency of sampling through the waste segregation process. On-site and
off-site laboratories are necessary to comply with all required methods; however, most analysis
will be performed in the on-site lab. All laboratories selected will be required to submit to
USACE and Portage all laboratory method standard operating procedures and references, and the
actual method detection limits to be achieved in all chemical analyses.
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Through excavating, waste handling, sorting, stockpiling, and packaging, waste segregation will
occur. Initially, at the dig face, debris and non-FUSRAP materials will be removed from soil to
be processed by ScanSort. If possible, preliminary waste determinations will be made during
excavation, and non-FUSRAP waste will be handled in accordance with USACE direction.
These determinations will be based upon visual identifiers in form (batteries, capacitors, etc.)
and/or labeling. These materials will be segregated from soil and other debris and managed in
coordination with USACE. Gross removal of soil will be performed on debris to the extent
possible to eliminate FUSRAP contamination. If items can be released in accordance with the
Contamination Control Plan (CCP) for the Luckey Formerly Utilized Sites Remedial Action
Program Remediation Project (USACE 2016b), the items will be packaged and transferred to the
non-FUSRAP waste storage area.
Excavated material will be segregated into debris and ScanSort soil feed stockpiles in the waste
processing area. ScanSort will segregate soil based on radionuclide CG, with contaminated soil
being directly packaged and potential place-back soil being stockpiled every 100 CY. Aliquots
will be collected based upon flow rates from each ScanSort soil discharge to make up two
composite samples, representing each package, and every 100-CY stockpile. Based on ScanSort
results, two types of directly packaged intermodal containers (IMCs) will be generated: IMCs
greater than CGs and TENORM-exempt, and greater than CGs and less than TENORM-exempt.
The ScanSort’s 100 percent screening will be verified by the quality control process described in
the SSOP.
One hundred-CY stockpile samples will first be analyzed for FUSRAP COCs. The FUSRAPcontaminated stockpiles will be packaged based upon on-site laboratory results. Non-FUSRAP
contaminants listed in Table 3-4 (SOW, Attachment B, Section 02 61 13) will be analyzed only
if no FUSRAP COCs are detected above cleanup levels. These analyses will not be performed
until the absence of FUSRAP contaminants has been confirmed. If non-FUSRAP contaminants
are identified, Portage will manage the waste in accordance with USACE direction and
applicable regulations. Once soil has been determined to meet the levels of Table 3-4, it will be
evaluated based on the criteria of Table 3-5 (SOW, Attachment B, Section 02 61 13).
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Table 3-4. Place-Back Soil Criteria
Parameter

CAS No.

Volatile Organic Compounds
Benzene
71-43-2
Ethylbenzene
100-41-4
Semivolatile Organic Compounds
Anthracene
120-12-7
Benzo(a)anthracene
56-55-3
Benzo(a)pyrene
50-32-8
Benzo(b)fluoranthene
205-99-2
Benzo(k)fluoranthene
207-08-9
Chrysene
218-01-9
Dibenz(a,h)anthracene
53-70-3
Fluoranthene
206-44-0
Fluorene
86-73-7
Indeno(1,2,3-c,d)pyrene
193-39-5
2-Methylnaphthalene
91-57-6
Naphthalene
91-20-3
Pyrene
129-00-0
Polychlorinated Biphenyls
Aroclor-1221
11104-28-2
Aroclor-1248
12672-29-6
Aroclor-1254
11097-69-1
Aroclor-1260
11096-82-5
Inorganics
Beryllium (FUSRAP Contaminant)
7440-41-7
Cadmium
7440-43-9
Lead (FUSRAP Contaminant)
7439-92-1
Mercury
7439-97-6
Zinc
7440-66-6
Radionuclides
Radium-226 (FUSRAP Contaminant)
7440-14-4
Thorium-230 (FUSRAP Contaminant)
14269-63-7
Uranium-234 (FUSRAP Contaminant)
13966-29-5
Uranium-238 (FUSRAP Contaminant)
7440-61-1

Units

Placeback
Standard

Reference

mg/kg
mg/kg

26
130

1
1

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

34,000
12
1.2
12
120
1,200
1.2
4,600
4,600
12
460
90
3,400

1
1
1
1
1
1
1
1
1
1
1
1
1

mg/kg
mg/kg
mg/kg
mg/kg

3.1
4.4
2.2
4.4

1
1
1
1

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

131
140
400
3.1
47,000

2
1
2
1
1

pCi/g
pCi/g
pCi/g
pCi/g

3.75
7.91
27.48
27.63

2
2
2
2

Reference 1. OAC 3745-300-08 Voluntary Action Program, Generic Numerical Standards, Residential Land Use Category,
Standard for Single Chemical. Pursuant to paragraph (A)(2)(b) of this rule, when more than one chemical of concern is present
in each medium within an identified area and an applicable generic standard for each of the chemicals of concern is contained in
this rule, the standard for each chemical of concern must be adjusted for the presence of multiple chemicals in order to meet the
risk and hazard levels described in paragraph (A)(2)(a) of this rule. The list of parameters includes constituents that have been
detected in a statistically significant number of samples during investigations at the Luckey Site and is not all inclusive.

WASTE MANAGEMENT, TRANSPORTATION, AND
DISPOSAL PLAN FOR THE LUCKEY FORMERLY
UTILIZED SITES REMEDIAL ACTION PROGRAM
REMEDIATION PROJECT

Identifier:
Revision:
Page:

PLN-5507
2
18 of 80

Reference 2. Soil cleanup goals for radionuclides represent activity levels above site background corresponding to
25 mrem/yr (10 CFR 20 Subpart E, and OAC 3701:1-38-22). If a mixture of radionuclides is present, then the sum of
ratios applies per MARSSIM and the ratio should not exceed unity. For example, use the 25 mrem/yr cleanup goals for
unrestricted use by the critical group, which has been identified as the subsistence farmer for the Luckey site, for soil to
get the following SOR equation:

𝑆𝑆𝑆𝑆𝑆𝑆 =

where:

𝑅𝑅𝑅𝑅226
𝑇𝑇ℎ230
𝑈𝑈234
𝑈𝑈238
+
+
+
2.0 pCi/g 5.80 pCi/g 26 pCi/g 26 pCi/g

SOR =

sum of ratios

Ra226 =

Ra-226 concentrations

Th230 =

Th-230 concentrations

U234 =

U-234 concentrations

U238 =

U-238 concentrations

Table 3-5. Backfill and Contaminated Material Handling Areas Criteria
Physical/Chemical
Parameter

Grain Size

Testing Frequency
PlaceMaterial
Test Method
Criteria
Off-site
Back
Handling
(1)
Fill
Soils(2)
Areas(3)
Geotechnical Parameters
1 per
No criteria – test
1 per
ASTM D 422
None
source/soil
results used as a basis
stockpile
See Note (5)
type
for classification

ASTM 2487

1 per
source/soil
type

1 per
stockpile

None

GW, GP, GM, GC,
SW, SP, SC, ML,
MH, CL, or CH
See Note (6)

Compaction

ASTM D 698

1/3,000 CY/
soil type

1 per
stockpile

None

90% of ASTM
maximum dry density

Permeability

ASTM D 5084

1/3,000 CY/
soil type

1 per
stockpile

None

<10-4 cm/sec

Soil Type
(Classification)
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Table 3-5. (continued)
Ra-226
Th-230
U-234

FUSRAP Contaminants
U.S. EPA
1/3,000 CY 1/100 CY
903.0/903.1
HASL 300 Th-01
mod. See Note (7)
HASL 300 U-02
mod.

U-238
Beryllium
Lead
(1)
(2)
(3)
(4)
(5)
(6)

(7)

3.4

SW846/6020A

See Note (4)
1/500 ft2

3.75 pCi/g

1/3,000 CY 1/100 CY

1/500 ft2

7.91 pCi/g

1/3,000 CY 1/100 CY

1/500 ft2

27.48 pCi/g

1/3,000 CY 1/100 CY

1/500 ft2

27.63 pCi/g

1/3,000 CY 1/100 CY

1/500 ft2

131 mg/kg

1/3,000 CY 1/100 CY

1/500 ft2

400 mg/kg

Refer to Paragraph 2.2.2, Imported General Fill and Topsoil (Unified Facilities Guide Specifications [UFGS]
Section 02 61 13, Excavation and Handling of Contaminated Material).
Refer to Paragraph 2.2.1, Place-Back Soils (UFGS Section 02 61 13).
Refer to Paragraph 3.6, Excavated Material Storage (UFGS Section 02 61 13).
Applies to place-back soils and soils from contaminated materials handling areas. Off-site fill and topsoil
shall be free of contaminants.
ASTM refers to the American Society for Testing and Materials.
These are standardized symbols used within the Unified Soil Classification System (USCS). Each
symbol refers to “typical” names of soils that fall within that symbol. For example, GW is described as
“well-graded gravels and gravel-sand mixtures, little or no fines.”
HASL refers to Health and Safety Laboratory, and is the designation for this test method.

In Situ Treatment of Lead-Contaminated FUSRAP Waste

Soil samples from the site were analyzed for total metals, and because there were lead
concentrations greater than 100 mg/kg, by applying the 20 times rule, the site soil could
potentially be classified as characteristic hazardous waste. The 20 times rule is a simple way of
determining if a waste is characteristically hazardous without having to analyze the material
under the standard toxicity characteristic leaching procedure (TCLP) test, thereby saving time
and money. Under this rule, as long as an analysis of a solid sample results in the concentrations
of a contaminant, such as lead, at a level less than 20 times the TCLP limit, it can be stated that it
is not hazardous for that constituent, without running the TCLP test. Before bulk excavation in
areas where lead was previously found above 100 mg/kg, Portage will sample the area for TCLP
lead analysis, using the MARSSIM sampling design for locating lead CG exceedances for Final
Status Survey sampling, as described in the SAP. If the TCLP lead results exceed 5 mg/L, a
sample of the soil will be sent to a laboratory for bench-scale testing and a treatability study to be
performed to demonstrate that the additive product (EnviroBlend or equivalent) will stabilize the
soil, and to determine the correct mixing ratio for full-scale application. In addition, alternative
products may be tested to evaluate which is most effective and cost effective. The soils in that
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location will be stabilized in situ by treating with the selected additive, using an excavator to mix
the additive with the soil. Before excavating the treated soil, Portage will conduct confirmation
sampling in the amended areas to verify the soil no longer exceeds TCLP limits. Additionally,
after soil sorting through the ScanSort system, all soil, both above- and below-criteria, will be
sampled for total and leachable lead. If there are exceedances of the hazardous waste criterion for
lead, additional treatment additive will be applied to soil to meet the TCLP lead criterion. All
soils above the lead CG of 400 mg/kg will be transported off-site for disposal as part of the
FUSRAP remedial action; however, stabilizing these soils to meet the lead TCLP limits will
greatly reduce disposal cost and avoid off-site treatment.
3.5

Initial Waste Segregation and Packaging

Several soil borings encountered thixotropic soil, which caused the termination of drilling in
these locations. At soil boring IA01-SB0001, 0–4 foot below ground surface, a “gray beryllium
sludge; thixotropic” was indicated in the log (USACE 2000). These deposits are likely pockets of
sludge removed from the lagoons during beryllium processing operations. Thixotropic sludges
are a gel-like solid that can become less viscous and can flow when shaken or agitated, and they
will be readily identifiable during excavation. The RI data will be used to guide where these
materials are expected. Using field visual indicators to find it, thixotropic soil will be excavated
and direct-loaded into the loader bucket, covered, and transported to the area immediately south
of the soil sorter. The materials will be mixed with sorbent to adsorb free liquids as they are
placed into a lined IMC or Department of Transportation (DOT)-approved package (55-gallon
drums, B-25 containers, etc.) best suited for off-site transport. Although the quantity of this
material is not expected to be great, this practice will greatly reduce the spread of contamination
and potential exposure during further handling.
As described in Appendix A, radioactively contaminated debris may be encountered. It is
anticipated that this material will be identified by handheld instruments and segregated into
separate stockpiles. The requirements to release debris are defined in the Radiation Protection
Plan for the Luckey Formerly Utilized Sites Remedial Action Program Remediation Project
(RPP) (USACE 2016c) and contamination control plan (USACE 2016b). Meeting these criteria
has generally been neither feasible nor cost-effective for buried debris at other FUSRAP sites.
Therefore, most debris will be packaged and disposed of with associated contaminated soil.
Debris waste, such as batteries, polychlorinated biphenyl ballasts, universal waste, and other
nonconforming waste types or anomalies that may be encountered during excavation, will be
segregated upon excavation, reported to USACE, managed on a case-by-case basis, and
dispositioned at an appropriate disposal facility. If RCRA hazardous waste is identified, it will be
packaged appropriately and managed in a less-than-90-day RCRA storage area. Lessons learned
regarding any nonconforming items will be shared daily with the workforce to address any new
or unique hazards and handling needs.

WASTE MANAGEMENT, TRANSPORTATION, AND
DISPOSAL PLAN FOR THE LUCKEY FORMERLY
UTILIZED SITES REMEDIAL ACTION PROGRAM
REMEDIATION PROJECT

Identifier:
Revision:
Page:

PLN-5507
2
21 of 80

Potentially clean cutback soils will be segregated as practicable, staged as a separate ScanSort
365-CY feed stockpile, and sorted separately to avoid down-blending. Segregation will be based
on available site data as part of excavation planning. Visual indicators of potential
contamination, such as the presence of anthropogenic material or soil profiles inconsistent with
native deposits, will be used to help segregate during excavation in an attempt to avoid
commingling impacted material into the potentially clean stockpile.
3.6

Soil Sorting

ScanSort will segregate soil above- and below-criteria and convey it into 100-CY stockpiles and
IMCs, as described in the SSOP. The 100-CY stockpiles will then be characterized and
segregated as (1) beryllium-contaminated FUSRAP waste (beryllium concentrations above
131 mg/kg CG), (2) acceptable place-back soil, or (3) non-FUSRAP chemical-contaminated soil.
Each IMC will be filled via a ScanSort conveyer with approximately 18–20 tons (depending on
IMC tare weight) of material. Waste volume is limited to this weight by the site soil’s bulk
density and DOT road limits. The characterization process and waste disposition path are shown
in Figure 3-1. The procedure and data quality objectives for sampling each 100-CY stockpile are
described in the sampling and analysis plan. In general, this process will consist of collected
intermittent aliquots of soil from the ScanSort discharge that are composited as a single
representative sample.
3.6.1

Ra-226-Contaminated FUSRAP Waste

Soil above-criteria will be segregated into IMCs by the ScanSort. Intermodal containers with soil
over the Ohio regulatory TENORM limit will be readied for shipment. For soils found to be less
than 5 pCi/g plus the Ohio EPA TENORM background of 1.99 pCi/g (Ra-226 and
Ra-228 <6.99 pCi/g), a detailed ScanSort radiological analysis report demonstrating 100 percent
characterization will be developed as part of the ODH Bureau of Radiation Protection regulatory
concurrence process, demonstrating that the material falls under the TENORM exemption.
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Figure 3-1. Waste Characterization Process and Disposition Path
3.6.2

Non-FUSRAP Chemical-Contaminated Soil

Soils below-criteria will be segregated into 100-CY stockpiles. Non-FUSRAP soil with
hazardous constituents above the limits identified in Table 3-4 will be transferred in a similar
fashion to that for the on-site storage area northwest of the processing area; it will be managed in
accordance with USACE and applicable State of Ohio requirements. After soil removal, the 100CY concrete stockpile bays will be washed down (gross decontaminated) and readied for reuse.
Portage has not found any evidence of RCRA waste involving non-FUSRAP contaminants at the
site (RI, USACE 2000). Soil that does not meet place-back standards but is not hazardous or
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regulated will be stockpiled. Non-FUSRAP soil with hazardous constituents above the limits
identified in Table 2.2-1 of UFGS, Section 02 61 13 (also included as Appendix B of the backfill
and restoration plan), will be transferred in a similar fashion to the on-site storage area northwest
of the processing area and managed in accordance with UFGS Section 02 61 13. Further
requirements for handling will be determined in coordination with USACE and OEPA. NonFUSRAP waste will be managed until transfer to the responsible party in coordination with
USACE.
3.6.3

Beryllium-Contaminated FUSRAP Waste

Stockpile soil with beryllium above the CG will be prioritized for removal and packaging. The
above-beryllium CG soil that is nonhazardous will be packaged for shipment using best
management practices so that direct handling of waste is minimized, as described in Section 3.9.
3.6.4

Acceptable Place-Back Soil

Once it has been determined that a 100-CY stockpile has no constituents above the CG levels for
beryllium, lead, and radiological constituents of concern, stockpile samples will be analyzed for
non-FUSRAP constituents listed in Table 3-4. Soil below these levels will be moved with a
wheel loader from the 100-CY stockpile area and transferred to the place-back soil stockpile.
Stockpile sampling procedures and data quality objectives are provided in the sampling and
analysis plan.
3.7

Debris Processing

Debris segregated based on handheld instrument levels will be processed separately if
encountered. Handheld instrument level thresholds for segregation and procedures for debris
screening are provided in the radiation protection plan (USACE 2016c) and contamination
control plan (USACE 2016b). Other debris will be sized for handling as it is removed before
transport to the waste processing and handling area. A stationary grizzly and a quick-change
shear/processor will be plumbed for the excavator. As soil that contains debris is encountered,
the loader will drop material through the grizzly to ensure that oversized items (>4 inches) are
not sent to the soil sorter. Debris requiring size reduction will be placed to the side in a stockpile
and size-reduced when sufficient quantity is available for a cost effective operation. After size
reduction, the debris will be bedded in associated soil waste during IMC loading, as described in
Section 3.9.1.
3.8

Secondary Waste and Waste Minimization

Secondary waste streams are anticipated from the maintenance of equipment within the
exclusion zone (EZ) but will be segregated from contaminated media at all times. Spills inside
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the EZ will be segregated, packaged, managed separately, and sampled for site COCs and
characterized using the material safety data sheet (MSDS) of the spilled product. The spilled
material and impacted soil will be containerized in 5-gallon polyethylene containers, or larger as
necessary, and managed separately until final waste determination and a treatment/disposal path
is determined. The on-site laboratory will generate one lab-pack every 90 days. This waste will
be shipped about once a month. Secondary wastes for the water treatment system will include
water softener regenerant, reverse osmosis permeate, spent cartridge filters, personal protective
equipment, and other incidentals. Liquid wastes – i.e., water softener regenerant and reverse
osmosis permeate – will be returned to the influent tanks for reprocessing through the system to
the extent feasible. Any residuals that cannot be reprocessed or that remain at the end of
processing will be further treated on-site or managed for off-site disposal. Solid wastes will be
managed with the associated FUSRAP-contaminated soils generated concurrently. Only
FUSRAP contaminants are expected in these secondary wastes, and no RCRA-listed or
characteristic wastes are expected to be present.
Minimization strategies – including reduce, reuse, recycle, and eliminate – will be integrated into
work planning and procurement. Personnel, equipment, material, and supply transfer in and out
of the contamination zones will be restricted in accordance with beryllium and radiological
controls. To avoid any contact with waste, only essential items will be brought into contaminated
areas. Materials and supplies necessary to complete field work will be segregated from
contamination, whenever feasible. Contaminated materials will be segregated by waste type
during excavation and sorting, packaged separately, and managed for treatment or disposal.
3.9

Waste Handling

Portage will use ALARA and best management practices in all waste handling so that direct
handling of waste is minimized. The primary waste package will be the standard 20-foot IMC
(see Appendix D7), which has been proven easy to use; able to withstand direct handling; and
easily surveyed, swiped, and decontaminated. Each IMC will be lined with a Pactec Inc.
Transpac® (or equivalent) waste bag constructed of a polyethylene liner and woven polymeric
fabric designed to contain asbestos, which poses an inhalation hazard similar to beryllium.
Manufacturer specifications will be provided during the procurement process. The bag will have
a dual closure to prevent discharge of airborne dust while being quick and easy to install and
seal. The bag will be constructed to fit snugly into standard 20-foot IMCs – the optimum size
package for DOT weight limits and the site’s waste density. To reduce the potential for external
IMC contamination, the bag flaps will extend over all four edges and down the sides. The IMCs
will also have the following features: ISO twist-lock corner fittings, roll-off truck tracks and
pulleys, be top loading with end dump doors, and tarpaulin or hard top lids.
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Figure 3-2 shows the site layout during remediation, including the waste handling areas and
access routes. Empty IMCs will be received and inspected in accordance with the RPP and CCP
along the off-site transportation access road in the support zone (SZ). Intermodal containers will
be prepared for waste receipt in the SZ and contamination reduction zone (CRZ) (bags installed,
absorbent added) and placed off the ground on racks or dunnage in the exclusion zone (EZ).
They will be direct-loaded by the radial conveyer and by the 3-CY wheel loader. Filled bags (in
the IMC) will be zippered shut and enclosed with an IMC lid. Before release from the EZ, the
IMCs will be visually inspected and surveyed for loose radioactive material and external dose
rate, and smeared for radioactivity and beryllium in accordance with the CCP. The containers
will be stored until the laboratory smear results are received, approximately 24 hours later.
Results below release criteria will allow the release of the IMC for transfer via the reach stacker
to the CRZ and off-site disposal. If contamination is detected, it will be removed using towels
and FantasticTM cleanser (or equivalent) in the EZ, and a new survey will be conducted. The
loading process is designed to avoid gross contamination; however, if contamination cannot be
removed using towels, the reach stacker will be used to move the IMC to the decontamination
pad, where contamination will be removed before a new release survey. Procedures for the
radiological survey of incoming waste containers and packages destined for off-site transport are
presented in the RPP and for beryllium in the CCP.
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Waste Packaging

Intermodal containers will be released and lifted between the SZ, EZ, and CRZ by an extended
reach stacker. They will be lined outside of the EZ by waste technicians. Sorbent material will be
placed across the bottom of each liner to preclude free liquid from dewatering. An IMC will be
regularly staged for the direct loading by conveyor from sorting operations and heavy equipment
when necessary. Equipment operators will take care to load waste evenly and avoid impacting or
dragging the sides of the liner down into the IMC. The pile in the IMC will be heaped in the
center from the sides and the ends. The pile will be recessed at each side and end, forming a
slope to the center but not above top edge of the IMC. Over time, a baseline volume will be
established that remains less than load limit using EZ equipment load cells and visual inspection.
Associated FUSRAP-contaminated debris will be placed atop the soil after the IMC is about
20 percent full. Additional soil will then be added to full level, so debris is surrounded by soil
and not in contact with the liner. The liner will be folded and sealed over the waste and the lid
closed/secured. Verified weights for manifesting will be generated from the on-site truck scale
once the IMCs are released to the SZ. Specifications for the on-site scale will be provided once
finalized, before mobilization, during the procurement process. The approximate location is
shown in Figure 3-2.
Before leaving the CRZ, the IMC will be screened for removable surface contamination and
decontaminated, if necessary. The waste manager will prepare all shipping paperwork and
submit notifications to the USACE for approval and signature. Additional non-DOT
specification labels shall be affixed to the IMC lid, IMC end-gate, or top of intermodal liners,
and USACE “Open Only at Location [facility name]” labels will be affixed to each
outgoing IMC.
The interior and exterior of each container will be inspected for integrity at several times during
its life cycle management on-site. These times will include before and after loading the container
with waste material, during the lining of the IMC before loading, and concurrent with
radiological scanning before and after placement on a haul truck by a reach stacker during final
release from the CRZ. Each IMC will be identified with a unique number and will be labeled
appropriately with the classification of waste it contains.
Other select waste streams, if present in excavated trench material, will be loaded into other
DOT-approved packages (B-25 containers, 55-gallon drums, etc.) for off-site transport following
characterization, sizing, and treatment, as appropriate. Specifications for containers will be
required from vendors during the procurement process and appended to this plan.
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Waste Transportation

The shipping conveyance will be a drop-axle 10-wheel straight truck. The Ohio DOT maximum
allowable gross vehicle weight for this combination is 35 tons. This style of transportation
vehicle has a standard tare weight of 12.5 tons, which will allow a not-to-exceed gross container
weight of 22.5 tons.
Based on proximity to the site, the US Ecology (Wayne, Michigan) and Waste Management
(Northwood, Ohio) facilities will be the most cost-effective, compliant disposal options for
radiologically contaminated and exempt TENORM waste, respectively. Portage evaluated
transportation options to these facilities considering residential area impacts, traffic and
accidents, and schedule. Residential areas will be avoided by accessing the Interstate system via
Ohio 582 for waste destined for either disposal facility. Transportation routes for each disposal
facility are included in Appendix C. The routes to these facilities represent lower-density
residential areas, are less traveled, and therefore have lower accident rates in general than roads
north of the site. Use of the same rural route to access the Interstate system for either disposal
option reduces impacts to stakeholders, increases Portage’s control, and makes full-time tracking
of the shipments easier. Portage will plan schedules for trucks leaving the site to avoid hightraffic periods, which would be times when traffic is such that it impairs or is impaired by trucks
entering/leaving the site (e.g., generally early morning or late afternoon, when people are going
to and from work, or when school buses are picking up or dropping off children). Inclement
weather will be considered for scheduling each load to avoid dangerous road conditions. Site
personnel will assess traffic/road conditions prior to and during shipping activities to ascertain
such conditions, and adjust shipments accordingly, and/or add signs/flaggers to help manage
traffic.
3.11

Waste Tracking and Documentation

Waste profile sheets will be developed for each waste type and submitted to USACE for review
and acceptance. Portage will notify USACE in writing of the RCRA status of wastes (i.e.,
hazardous or nonhazardous) before preparing manifests and other transportation and disposal
documents. Portage will maintain direct, concise, and daily contact/coordination with USACE
concerning field operations and scheduling for off-site shipments. Waste shipping schedules
shall be confirmed, in writing, to the COR on a weekly basis.
Properly completed shipping documents will accompany each waste shipment. Transportation
shall comply with all relevant requirements of 49 CFR along with requirements of 40 CFR 262,
Subpart B. Rule 49 CFR 172.101 shall be used to identify proper shipping names for each
hazardous material to be shipped off-site. All completed shipping documents shall be furnished
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to the COR for review and acceptance at least seven calendar days before waste ships. These will
include the following (as appropriate):
a. Draft shipping documents.
b. List of proposed labels, packages, marks, and placards to be used for shipment.
c. Disposal facility advanced shipment notification forms (if required).
d. USACE-accepted chain-of-custody form that describes the material being shipped and
includes certification that it is not radioactive material, as defined in 49 CFR 173.
Examples of shipping documents, labels, chain-of-custody form, and waste tracking field log are
provided in Appendix E. A bill of lading/manifest will be prepared for each shipment of
hazardous material and submitted to the COR for review and acceptance. The bill of lading shall
satisfy the requirements of 49 CFR 172, Subpart C; any applicable state and local laws and
regulations; and disposal facility requirements. A USACE representative will sign manifests/bills
of lading requiring shipper’s certifications.
The COR shall be furnished with a completed generator copy of shipping documents before
transporting materials from the site and a letter from each accepting facility and its regulating
authority acknowledging that the anticipated waste stream can be accepted (if not included in this
plan). The certificate of destruction, treatment, and/or disposal, as applicable to each manifested
waste, will be provided to the COR within 10 calendar days of waste receipt by the waste
disposal facility.
Each filled container will be tracked using the Luckey Waste Container Tracking System. The
tracking system shall allow for daily monitoring of any vehicle used for transporting material to
the licensed/permitted facility. The Waste Tracking Field Log (see Appendix E) will be
completed for each container before it leaves the site. The log will be entered into the Luckey
Waste Container Tracking System and provide for daily monitoring of any vehicle used for
transporting material to the licensed/permitted facility. The Waste Tracking Field Log will be
attached to Daily Status Tracking Reports provided to USACE. The Waste Daily Status Tracking
Reports will be in letter format and contain a narrative regarding shipping progress and
projections.
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SPILL PREVENTION AND CONTROL

Procedures and responsibilities for spill prevention, response, and cleanup associated with the
remediation and waste transportation are presented in the Accident Prevention Plan/Site Safety
and Health Plan (APP/SSHP) for the Luckey Formerly Utilized Sites Remedial Action Program
Remediation Project (USACE 2016d). Pollution prevention, including spill prevention and
response associated with the site water management, is described in Appendix D. Spills will be
reported in accordance with Engineer Pamphlet 1110-1-33, Spill Reporting Procedures for
USACE Hazardous, Toxic, and Radioactive Waste Projects (USACE 2008).
5.
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Formerly Utilized Sites Remedial Action Program Site Remediation, Luckey, Ohio,
Sampling and Analysis Plan, PLN-5503, U.S. Army Corps of Engineers, Buffalo District,
Buffalo, New York.
USACE, 2016b, Contamination Control Plan for the Luckey Formerly Utilized Sites Remedial
Action Program Remediation Project, PLN-5509, U.S. Army Corps of Engineers,
Buffalo District, Buffalo, New York.
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Corps of Engineers, Luckey, Ohio, May 2014.
USACE, 2008, “Engineer Pamphlet (EP) 1110-1-33, Spill Reporting Procedures for USACE
Hazardous, Toxic and Radioactive Waste Projects,” U.S. Army Corps of
Engineers, 2008.
USACE, 2006, Record of Decision for Soils Operable Unit, Luckey Site, U.S. Army Corps of
Engineers, Luckey, Ohio, June 2006.
USACE, 2003, Feasibility Study Report, Luckey Site, U.S. Army Corps of Engineers, Luckey,
Ohio, May 2003.
USACE, 2000, Remedial Investigation Report, Luckey Site, U.S. Army Corps of Engineers,
Luckey, Ohio, September 2000.
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APPENDIX A
Review of Luckey Site Radioactive Contamination Sources
A.1 Introduction
This appendix reviews the documented site history and data to determine the source of
radioactive contamination for purposes of waste characterization and disposal. If the source of
the radioactive component of the Luckey soil is TENORM, a source-based waste disposition
strategy is allowed under the Ohio’s recently promulgated regulations [ORC 3734.02(P)(2),
ORC 3748, and OAC 3701] for landfill disposal and exemptions of TENORM-contaminated
material. 1 Working within the exemption from licensure process would allow soils with
concentrations of Ra-226 and Ra-228 less than 5 pCi/g (plus background of 1.99 pCi/g) to be
disposed of at a permitted solid waste disposal facility. This appendix provides background on
the origin of the materials brought on-site, the processes involved, and an evaluation of the
contaminant concentrations demonstrating that the waste materials in the pits and lagoons are
best classified as TENORM.
Ohio Revised Code 3748 defines TENORM as “naturally occurring radioactive material with
radionuclide concentrations that are increased by or as a result of past or present human
activities.” Activities known to increase concentrations include manufacturing, mineral
extraction, and water processing.
A1.1 Site History 2
A1.1.1 Site Ownership

In 1942, the Defense Plant Corporation built a magnesium reduction plant at the Luckey Site to
produce metallic magnesium. The plant ceased magnesium operations in November of 1945.
Past magnesium operations and subsequent impacts to the environment are outside the scope of
FUSRAP and the Luckey Site remedial investigation/feasibility study.
The Luckey facility was transferred to the Reconstruction Finance Corporation in 1945. As early
as 1946, Brush Beryllium Company, as a contractor to the AEC, was allowed to use equipment
from the Luckey plant in pilot projects. In late 1948, fire destroyed most of BBC’s Lorain plant.
As a result, BBC was not able to complete work contracted by AEC. Accordingly in 1949, BBC
entered into a contract with the AEC to build and operate a replacement facility. Brush Beryllium
Company designed, constructed, and began to operate a plant for the production of beryllium.
1

Ohio TENORM regulations were developed after the Luckey ROD; however, disposal under the new regulations meets the
ROD requirement of “Excavated soils will be shipped off site for disposal at a licensed/permitted disposal facility.”
2

Sections A1.1 and A.1.2 are adapted from USACE, 2003, Luckey Site, Luckey, Ohio, Feasibility Study Report, Final,
May 2003.
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The beryllium production facilities were owned by AEC and operated by BBC from 1949 to
1958.
The Luckey plant produced mostly beryllium hydroxide (Powers 1983), 3 as well as some
beryllium metal in vacuum-cast billets and beryllium oxide (from beryllium hydroxide). Some of
the beryllium hydroxide was used to make beryllium copper alloys at another location. Sintering
and powder blending operations began in 1957 and continued into the early 1960s.
In 1959, the AEC contracted BBC to close the facility at the Luckey Site. An on-site disposal
area was designated in the northeastern corner of the property, and plans for decontamination
were developed. Although building decontamination plans are documented, no subsequent
documentation was found to indicate that AEC actually implemented decontamination.
In 1961, the General Services Administration sold the site to the privately owned Aluminum and
Magnesium, Inc. The government retained access rights to remove any remaining beryllium ore.
In 1962, Luckey Industries, Inc., purchased the former beryllium facility, hoping to reclaim
magnesium from World War II incendiary bombs. The reclamation process was unsuccessful,
and the property reverted to Aluminum and Magnesium, Inc. The facility then was used to
recover zinc from byproducts of the steel industry. In 1967, Aluminum and Magnesium, Inc.,
transferred the property to its parent company, the Vulcan Materials Company.
In 1968, the Goodyear Tire and Rubber Company purchased the site and began producing
automotive foam seating and other urethane products. In 1983, Motor Wheel Company leased
the property from Goodyear, later purchasing it in 1988. Motor Wheel used the site to coat steel
automotive wheels with polyurethane foam and for other automotive products. Hayes Lemmerz
International, Inc. is the successor company to Motor Wheel. From 1995 to 2004, Hayes
Lemmerz International, Inc., leased about 23 acres of the site to Uretech International, Inc.,
which manufactured urethane parts for the automotive, sporting goods, and health care
industries.
A1.2 Radioactive Material Source Media
Source media at the Luckey Site include the source materials brought to the site for processing or
reprocessing. These materials include:
•

Beryl ore from Africa and South America, shipped in bags and barrels via rail.

•

Some scrap beryllium sent for reprocessing, shipped by truck.

3 Powers, 1983. M. Powers, Brush Wellman Company, Cleveland, Ohio (Information on Beryllium Plant at Luckey, Ohio), to
K. L. Wilson, Ohio EPA, Bowling Green, Ohio, October 21.
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Contaminated scrap iron sent for possible reprocessing, shipped by rail car.

A1.2.1 Beryl Ore and Beryllium Scrap

According to employee interviews, beryl ore, purchased from brokers or the AEC, arrived at the
Luckey Site in bags and drums. The ore particles varied in size from large pieces (the size of half
a brick) to small gravel-size particles that appeared to have been crushed before shipment. 4 Ore
was stored on both sides of the railroad siding near the railroad scales 5 and on roadways adjacent
to the production buildings. 6
Ground beryl ore also was obtained from the former Middlesex Sampling Plant in Middlesex,
New Jersey (another AEC facility). 7 Pegmatites containing beryl ore obtained from South
America would have contained small amounts of naturally occurring radionuclides.
Records also indicate that beryllium scrap from other AEC operations had been sent to Luckey
for reprocessing. Indications are that some of this scrap was contaminated with radionuclides. 8
At least one shipment of such scrap contained uranium as the primary contaminant. The Luckey
process, discussed below, was well suited for reprocessing, since feed material was dissolved in
acid to initiate the process. At successive stages, contaminants were either precipitated or
decanted.
A1.2.2 Contaminated Steel Scrap

Records indicate that in late 1951, the Luckey Site received approximately 1,000 tons of scrap
steel from the Lake Ontario Storage Area. The steel, reportedly intended to control chlorine gas
as a byproduct of the magnesium production process, consisted primarily of used, empty steel
drums containing radioactive residues. 9 Employee interviews, however, indicate that the scrap
was to be used in setting up the beryllium production process. The scrap steel was delivered by
railroad between December 1951 and early 1952. It was stored in the yard north of the main

4

Cline, 1990. Robert Cline, Brush Wellman, Luckey, Ohio (Affidavit), #150395, December.

5

Singleton, 1990. Victor H. Singleton, (Affidavit), December.

6

Ohio EPA, 1997. From Steve Snyder, Ohio EPA [Luckey Interviews of Former Employees at Luckey (1949‒1960)] to File,
CCN 150465, January.
7 DOE, 1991b. Designation Summary for the Former Beryllium Production of the Public and the Environment, Washington,
D.C., January 7, 1991.
8

Smith, R. J., to Kasschau, 1950. Return of 86 Pounds of Contaminated Beryllium Powder. September 15, 1950.

9

TAPR, 1951. Tonawanda Area Progress Report, December 1951.

WASTE MANAGEMENT, TRANSPORTATION, AND
DISPOSAL PLAN FOR THE LUCKEY FORMERLY
UTILIZED SITES REMEDIAL ACTION PROGRAM
REMEDIATION PROJECT

Identifier:
Revision:
Page:

PLN-5507
2
35 of 80

building along the railroad tracks. Only a small portion of the steel was usable by BBC. Some of
the scrap metal may have been sold to local scrap dealers. 10
A1.3 Historical Operations
Beryllium production operations occurred from 1950 to 1958. Site closure activities were
initiated in 1959 and the facility was sold in 1961. A pictorial summary of historical operations is
presented in Figure A-1.

Figure A-1. Summary of Luckey Site Operations History (from USACE [2003])

The primary location of beryllium processing was the annex on the south side of the production
building. In the annex, beryllium ore was first converted to beryllium oxides and then to
beryllium metal. South of the annex are three lagoons. Process wastes were discharged to the
10

Cline, 1990. Robert Cline, Brush Wellman, Luckey, Ohio (Affidavit), #150395, December.
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lagoons in liquid or slurry form. Liquids from the lagoons were reportedly evaporated during dry
weather but discharged to the ditches and Toussaint Creek during periods of high rainfall. Fluids
from Lagoon A flowed west-northwest to the ditch along Luckey Road before flowing north to
Toussaint Creek. Fluids from Lagoons B and C flowed into the main drainage ditch that flows
north from the site to Toussaint Creek. During summers from 1950 through 1958, sludge from
the lagoons was dredged, transported, and discharged to disposal pits and trenches in the
northeast corner of the property.
Three significant regional flood events are on record 11 during operation of the lagoons, according
to the nearest gage on the Portage River at the Highway 20 bridge in Woodville, Ohio,
approximately seven miles west of the site. The gage datum is 615.14 feet above mean sea level
(amsl) compared to the site at 637 feet amsl. Two winter events resulted in three peak flows: on
February 15, 1950, a gage maximum of 14.51 feet; on January 23, 1959, a gage maximum of
10.06 feet; and on February 12, 1959, a gage maximum of 11.81 feet. Both events had regional
impacts and resulted in widespread flooding. Given the topography of the site, these winter
events would have caused ponding, possible overflow of the lagoons, and preferential disposition
of beryllium particles in low-lying areas of the site.
In 1959, AEC contracted with BBC to close the Luckey plant, and site closure activities were
initiated. An on-site disposal area was designated in the northeastern corner of the property.
About eight acres were set aside, although only two acres were actually used. Plans for
decontaminating the buildings included dismantling/disposing of process equipment and steam
cleaning building interiors. Decontamination plans emphasized thorough cleaning and painting
(using a silicone preparation) to reduce exposure to beryllium. Although building
decontamination plans are documented, no subsequent documentation was found to indicate that
AEC actually implemented decontamination. Process piping and ventilation ducts in the
beryllium wing (i.e., annex) were dismantled and are reported to have been sent to Oak Ridge,
Tennessee, or disposed of on-site. The AEC suggested that bricks from the demolition of the
smokestack be disposed of on-site and that the lagoons be drained and covered. The large
sintering furnace was eventually removed and taken off-site.
Following closure, the lagoons were reportedly covered with a 3- to 5-foot layer of clean soil.
The surrounding dikes and embankments were later used to fill the lagoons. 12 Lagoon C was
reported to have been capped immediately. Lagoons A and B were later covered with a 2-footthick clay cap to prevent wind dispersal of dust. 13 Sampling conducted by Oak Ridge National
Laboratory (ORNL) in 1988 indicated the sludge might not have been completely removed from

11

USGS, 1964. Floods of 1959 in the United States. Geologic Survey Water-Supply Paper 1750.

12

Cline, 1990. Robert Cline, Brush Wellman, Luckey, Ohio (Affidavit), #150395, December.

13

Knutsen, 1988. Letter from D. W. Knutsen, Ohio EPA, Bowling Green, Ohio, Clay Caps on Lagoons A&B by Motor Wheel
Corporation, to R. W. Hazel, Luckey, Ohio, CCN#150481, December 23.
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all three lagoons. 14 For example, some data indicate that Lagoon C was covered with clean fill
but was not excavated prior to being covered. 15
A1.4 Potential for Radiological Constituents in Beryllium Processing 16
Two sources of radiological contamination as a result of beryllium processing are possible at the
Luckey Site. The first is radiological materials found existing naturally in combination with
beryllium ores. The second is radiological contamination introduced as impurities during the
processing of the ore. Below is a description of the mining and processing of beryllium while the
plant was in operation. Although there are about 30 recognized minerals that contain beryllium,
the mineral beryl is the most widely used source in industry. 17
Beryl is a pegmatite mineral widely distributed over the world and generally occurs as hexagonal
crystals. It is present as a minor constituent together with mica, feldspar, and other minerals,
including small quantities of uranium. Except in some locations where it occurs in quantities
sufficiently concentrated to permit mining for its own sake, beryl is mostly produced as a
byproduct from mining other minerals. Only crystals large enough to permit hand-sorting or cobbing are recovered. Simple mining methods are used to excavate beryl-containing granite
pegmatite. 18 These pegmatite deposits are usually mined primarily for feldspar, mica, quartz
crystals, lithium-bearing minerals, and gem stones. Beryl, a crystalline beryllium-aluminumsilicate (3Be Al2O3 6Si02), is present in very low concentrations in these pegmatites, or granitoid
deposits; 100 tons of rock yields about 1 ton of beryl. 19 Beryl-containing ore from pegmatites is
crushed and hand-sorted, sometimes on belts, to reclaim beryl and other mineral values.
Upon receipt at the processing plant, the beryl was crushed to a 2-inch mesh size and washed
with water to remove gangue, or extraneous rock material, which still remained with the crystals
after hand-sorting. Beryl ore is chemically inert material under normal conditions at atmospheric
pressure but can be chemically attacked at elevated temperatures. Completely melting beryl, and
quenching the melt in cold water destroys the crystalline structure of the original complex
beryllium-aluminum-silicate and results in glass which has a BeO crystalline structure that
exhibits greatly increased reactivity with hot sulfuric acid. After dissolving the beryl in sulfuric
14 ORNL, 1990. Results of the Preliminary Radiological Survey at the Former Diamond Magnesium Company Site, Luckey, Ohio
(DMP001), ORNL/TM-11182, February.
15

DOE, 1991b. Designation Summary for the Former Beryllium Production of the Public and the Environment, Washington,
D.C., January 7, 1991.
16

Adapted from the FUSRAP report Background Review of the Brush Beryllium and Diamond Magnesium Plants in Luckey,
Ohio, October 27, 1989.
17

Beryllium – Its Metallurgy and Properties. H. H. Hausner, University of California Press, 1965. pp. 7–16.

18

Metals Mining and Milling Process Profiles with Environmental Aspects. Battelle Columbus Labs. June 1976. pp. 256–394,
pp. 44–46.

19

Minerals for Atomic Energy. Robert D. Nininger, D. Van Nostrand Co., Inc., Princeton, N.S. 1956, pp. 101–110.
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acid, the solution was centrifuged to remove the silica, SiO2. Ammonium sulfate was then added,
and the solution was again centrifuged to remove crystallized ammonium alum, NH4Al(SO4)2.
Finally, hydrogen sulfide was added to precipitate out the residual iron as iron sulfide. The
resultant solution was crystallized and ignited in a furnace to produce high-purity beryllium
oxide. 20 The beryllium oxide was converted to beryllium metal by addition of ammonium
bifluoride, NH4HF2.The resultant beryllium fluoride was reduced with magnesium to beryllium
metal and magnesium fluoride slag.
From the Brush Beryllium Plant process description, there do not appear to be any added
reagents that present the likelihood for introduction of uranium contamination. However, as cited
in one reference, small quantities of uranium are found to coexist with the beryl ore in the
pegmatite formations, predominantly in Brazil, which was a major source of beryl during the
1940s. 21 This is also supported by the fact that Brush Wellman, Inc., the former Brush Beryllium
Company, presently recovers uranium oxide as a byproduct from its beryllium extraction process
at its plant in Delta, Utah 22. Records for the Brush Beryllium Plant in Luckey, Ohio, show that
beryl ore was obtained from Colombia. Archived records for the Defense Plant Corporation
indicated that the Brush Beryllium Plant in Lorain, Ohio, obtained its beryl ore from Brazil and
Argentina. This leaves open the possibility that the Luckey, Ohio, facility also received ore from
these other South American countries. At the mining site an attempt was made to remove the
beryl crystals from any gangue material through hand-cobbing. The efficiency of this operation
is not known. However, it appears likely that some extraneous materials remained with the ore,
and this material had a high probability of containing uranium.
There are two possibilities for where the uranium could have been removed from the process and
disposed of on-site once the beryl reached the plant. The first and most likely possibility would
be during the crushing and water-washing step as the material entered the process. The uraniumcontaining fines would have been separated from the beryl crystals and then discarded with the
wash water or filtered/settled out of the recycle wash water and discarded. The second possibility
would be if some of the uranium-containing material remained with the beryl and was dissolved
in the sulfuric acid. If the processes remained acidic, uranium would have stayed in solution and
would have been discarded with the liquid effluent from the crystallizer in the final stages of the
process.

20

Manhattan District History, Book VII, Vol. 1. 1947. Declassified. Addendum 2.3, Description of the Brush Process for
Producing Beryllium Oxide and Beryllium Metal.

21

Metals Mining and Milling Process Profiles with Environmental Aspects. Battelle Columbus Labs. June 1976. pp. 256–394,
pp. 44–46.

22

http://materion.com.
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A1.5 Regulatory History
Studies completed for the site in 1989 and the subsequent FUSRAP 1991 Authority
Determination cite “high natural radioactivity in the beryllium ore” as one of the three
radioactive contamination sources. Other potential sources listed were contamination of beryl ore
when it was ground at Middlesex or a shipment of “slightly contaminated” scrap steel from the
AEC New York Operations Office. According to the Luckey ROD, 23 “Primary source media at
the Luckey site included materials delivered for processing or reprocessing: beryl ore from
Africa and South America; scrap beryllium; and radiologically-contaminated scrap steel.”
A1.6 Data Evaluation
Upon careful review and analysis of data presented in the RI report, 24 Portage notes that for the
majority of beryllium contaminant locations known to have received beryllium processing waste,
some level of radioactivity is also colocated, indicating a common source. Also of note is that in
other areas where surface beryllium occurs, elevated radioactivity is not colocated in the majority
of samples.
To illustrate the relationship between TENORM waste associated with beryllium ore that was
brought onto the site for processing and disposal and other areas of elevated beryllium
contamination, concentration heat maps were developed. Figure A-2 shows heat maps of
beryllium, radium-226, thorium-230, uranium-234, and uranium-238. The numeric scale to the
right of each map represents the concentration of the analyte on a logarithmic scale. 25 The blue
regions indicate areas with lower concentrations of the analytes and the yellow regions indicate
levels with higher concentrations. The relationships between beryllium and the radioactive COCs
are discussed below.
Table A-1 shows the 95 percent upper confidence limit of the mean background concentration
for each of the analytes and the natural logarithm of the background concentration to aid in
interpretation of the maps. The heat maps for thorium-230 and uranium-238 show that the
concentration across the site is in the green color range rather than the blue, which is seen for
radium-226 and uranium-234. Thus, it appears that concentrations of thorium-230 and uranium238 are higher than the other analytes across the site. However, when compared to the natural
logarithm of the background values reported in Table A-1 and the scale to the right of the map,
areas that are green in color show below background levels for these two radionuclides.

23

USACE, 2006, Luckey Site, Luckey, Ohio, Record of Decision for Soils Operable Unit, Final, prepared for U.S. Army Corps of
Engineers, Buffalo District, prepared by Science Applications International Corporation, Twinsburg, Ohio, June 2006.
24 USACE, 2000, Luckey Site, Luckey, Ohio, Final Remedial Investigation Report, Luckey Site, prepared for U.S. Army Corps of
Engineers, Buffalo District, prepared by Science Applications International Corporation, Dublin, Ohio, September 2000.
25

The data have not been scaled to represent the relationship between the observed concentrations and the background value.
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Table A-1. 95 Percent Upper Confidence Limit of the Mean Background Concentrations for
Each Analyte
Natural Logarithm of
Analyte
Background Level
Background Level
Beryllium

1.13 mg/kg

0.1222

Radium-226

2.97 pCi/g

1.0886

Thorium-230

3.20 pCi/g

1.1632

Uranium-234

2.61 pCi/g

0.9594

Uranium-238

2.63 pCi/g

0.9670

The concentration of each analyte is different. so the numeric scales are not directly comparable
between analytes. However, the color scheme clearly represents areas where the concentrations
are higher for each analyte, and the trends represented by the color patterns are directly
comparable between analytes. Additionally, Figure A-1 shows the main features of the Luckey
Site to aid in interpretation of the heat maps. The heat maps demonstrate that although the
patterns are not identical, higher levels of radionuclides are found only in areas where higher
concentrations of beryllium are colocated.
All of the analytes show their highest concentrations in the northeast corner of the site, in and
around Disposal Trenches 1, 2, and 4. Other areas with higher concentrations for all analytes are
the north area of Lagoon C and Trench 6. Several of the analytes show elevated concentrations
along the site drainage canal that follows the eastern border of the site and extends north of the
main site. Beryllium has the highest concentrations along the canal, where beryllium was
transported via surface water flow. Additionally, there are no areas where elevated levels of
radionuclides are seen and where beryllium is also not elevated.
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Figure A-2. Heat maps of the distribution of beryllium and radionuclides of interest across the Luckey, Ohio, site. Note that the scales to the right of the
maps represent the natural logarithm of the concentration.
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A1.7 Conclusion
In summary, the radioactive contamination present at the Luckey Site can be classified as
TENORM. The TENORM justification is based on the following:
1) The site’s historic use for beryl ore milling and processing.
2) The presence of radioactive constituents in beryl ores imported from South America.
3) No other significant sources of radioactive material source media.
4) The strong correlation of beryllium and radioactive constituents present in the disposal
trenches.
5) The presence of beryllium in surface soils away from the disposal trenches absent any
radioactive constituents, which indicates transport of lighter-weight beryllium particles
being deposited by periodic flooding.
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APPENDIX B
Disposal Facility Information
B1. Waste Management Inc., Evergreen Recycling and Disposal
2625 East Broadway
Northwood, Ohio 43619
Phone: 419-666-5136
Fax: 419-697-9534
USEPA ID OHD068111327
Ohio EPA PTI# 03-15314
Ohio EPA Title V Permit # P011570
Ohio EPA NPDES Permit # 2IN00108*FD
City of Toledo Discharge Orders # 091-14
B1.1 Attachments
•

OEPA License

•

Draft waste profile

•

Waste Acceptance Criteria (pending)

•

Letter from facility that waste is acceptable (pending)

•

Letter from regulatory authority that waste is acceptable at facility (pending)
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B2. US Ecology Inc.
Wayne Disposal Inc. – (EQ/DBA US Ecology)
49350 North I-94 Service Drive
Belleville, Michigan 48111
Phone: 800 592-5489
US EPA ID # – MID048090633
B2.1 Attachments
•

Michigan DEQ License

•

Draft waste profile

•

Waste Acceptance Criteria

•

Letter from facility that waste is acceptable (pending)

•

Letter from regulatory authority that waste is acceptable at facility (pending)
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APPENDIX C
Transportation Routes
Route to Waste Management Inc., Northwood, Ohio
•

From off-site access road gate, turn left and drive south on Luckey Road/County Hwy-11
toward Gilbert Road (0.20 miles).

•

Turn right onto Middleton Pike/OH-582 (6.65 miles).

•

Turn right to merge onto I-75 North (7.52 miles).

•

Merge right onto EXIT 198 toward Oregon Rd/Northwood and turn right onto
Wales Road (1.65 miles).

•

Turn left onto E Broadway Street (0.20 miles).

•

Turn right at 2625 E Broadway Street and follow signs to landfill entrance.
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Route to US Ecology Inc., Wayne, Michigan
•

From off-site access road gate, turn left and drive south on Luckey Road/County Hwy-11
toward Gilbert Road (0.20 miles).

•

Turn right onto Middleton Pike/OH-582 (6.65 miles).

•

Turn right to merge onto I-75 North (4.31 miles).

•

Merge onto I-475 N/US-23 N via EXIT 192 on the left toward Maumee/Ann Arbor
(13.55 miles).

•

Keep left to take US-23 N via EXIT 14 toward Ann Arbor (38.07 miles).

•

Merge onto I-94 E via EXIT 35 toward Detroit/Airports (7.57 miles).

•

Take the Rawsonville Road exit, EXIT 187 and turn left onto Rawsonville Road
(0.64 miles).

•

Turn right onto William Avenue, William Avenue becomes N Interstate 94 Service Drive
(1.29 miles).

•

Turn left into USEI entrance.
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APPENDIX D
Spill Prevention, Control, and Countermeasures Plan for the
Luckey Formerly Utilized Sites Remedial Action Program
Remediation Project
D1 INTRODUCTION
D1.1 Purpose
This spill prevention, control, and countermeasures (SPCC) plan describes the methods Portage,
Inc., will use to prevent and respond to any spill of oil, petroleum-based product, or hazardous
materials in custody during remediation activities at the Luckey Formerly Utilized Sites
Remedial Action Program (FUSRAP) Site in Luckey, Ohio. This SPCC plan was prepared in
accordance with the Final Scope of Work (SOW) Remediation of Soils Operable Unit, Luckey
Site (USACE 2014) Specification 02 81 00, Section 3.2.7, to provide a complete discussion of
conformance with federal, state, or local laws and regulations and procedures/descriptions of the
following:
a. Facility transfer operations.
b. Waste transport vehicle loading/unloading.
c. Appropriate containment and/or diversionary structures or equipment to prevent
discharge of materials to the environment.
d. Instrumentation for measuring and monitoring radiation.
D1.2 Applicable Regulations
This SPCC plan is designed to reduce the likelihood of a spill, provide for prompt identification
and notification, and describe proper removal of contaminated materials if a spill does occur, to
comply with the following applicable regulations:
•

40 CFR 302, “Designation, Reportable Quantities, and Notification.” The hazardous
substances at the site listed in 40 CFR 302.4, “Designation of Hazardous Substances,”
and their reportable quantities (RQs) are:
o Beryllium (Be) and lead (Pb). RQ is 10 pounds (lb) or 4.54 kilograms (kg). Note:
no reporting of releases of this hazardous substance is required if the diameter of
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the pieces of the solid metal released is larger than 100 micrometers
(0.004 inches).
o Radium-226 (Ra-226). RQ is 0.1 curie (Ci) or 3.7E+09 becquerel (bq).
o Thorium-230 (Th-230). RQ is 0.01 Ci or 3.7E+08 bq.
o Uranium-234 (U-234). RQ is 0.1 Ci or 3.7E+09 bq.
o Uranium-238 (U-238). RQ is 0.1 Ci or 3.7E+09 bq.
•

33 USC 2701 et seq., Oil Pollution Act. This SPCC plan is in conformance with 40 CFR
§112.7, “General requirements for Spill Prevention, Control, and Countermeasure Plans.”

D1.3 Project Site Information
The site is located at the corner of Gilbert and Luckey roads at 21200 Luckey Road, northwest of
the Village of Luckey in Wood County, Ohio. The Village of Luckey is 22 miles southwest of
Toledo, Ohio (Figure 1-1). The site encompasses approximately 40 acres and consists of a large
production building and warehouse (annex), two abandoned railroad spurs, and several smaller
process and support buildings. The area surrounding the site to the west, north, and east is
primarily residential farmland. The area to the south is a quarry.
The selected remedial alternative at the Luckey Site involves excavating, handling, sorting,
stockpiling, packaging, and transporting packaged waste off-site for disposal. Figure 3-2 shows
the site layout during remediation, including the waste handling areas and access routes.
Excavated soils will be shipped off-site for disposal at a licensed/permitted disposal facility.
Based on proximity to the site, the US Ecology (Wayne, Michigan) and Waste Management
(Northwood, Ohio) facilities will be the most cost-effective, compliant disposal options for
radiologically contaminated and exempt technologically enhanced naturally occurring
radioactive material (TENORM) waste, respectively. Portage evaluated transportation options to
these facilities considering residential area impacts, traffic and accidents, and schedule.
Residential areas will be avoided by accessing the Interstate system via Ohio 582 for waste
destined for either disposal facility. Transportation routes for each disposal facility are included
in Appendix C. The routes to these facilities represent lower-density residential areas, are less
traveled, and therefore have lower accident rates in general than roads north of the site. Use of
the same rural route to access the Interstate system for either disposal option reduces impacts to
stakeholders, increases our control, and makes full-time tracking of the shipments easier.
Scheduling of trucks leaving the site will be planned to avoid high-traffic periods. Inclement
weather will be considered for scheduling each load to avoid dangerous road conditions.

WASTE MANAGEMENT, TRANSPORTATION, AND
DISPOSAL PLAN FOR THE LUCKEY FORMERLY
UTILIZED SITES REMEDIAL ACTION PROGRAM
REMEDIATION PROJECT

Identifier:
Revision:
Page:

PLN-5507
2
64 of 80

D1.4 Designated Responsible Persons
The following personnel are those designated responsible for the SPCC at the site:
•

The site superintendent will be notified immediately when a spill, or the threat of a spill,
is observed. The superintendent will assess the situation and determine the appropriate
response.

•

If spills represent an imminent threat of escaping and entering stormwater conveyance
channels, which flow to the site’s receiving water nearby (i.e., Toussaint Creek), field
team members will respond immediately to contain the release and notify the site
superintendent after the situation has been stabilized.

D2 ANALYSIS OF SPILL POTENTIAL
Potential sources of oil, petroleum based-product, and hazardous substance spills throughout the
project duration are listed in Table D-1. Details of potential spill-generating activities are
described below.
D2.1 Maintenance and Repair of Equipment
Equipment such as excavators, loaders, and articulated trucks used during remediation will likely
be exposed to the hazardous materials managed at the site. Maintenance and repair involving oil
changes, hydraulic system drain-down, degreasing operations, fuel tank drain-down, and other
activities are conducted within the exclusion zone (EZ) and may result in the accidental release
of contaminants.
D2.2 Facility Transfer Operations
Portage will use a truck-mounted fuel cell for fueling equipment located within the EZ. Fuel will
be pumped and delivered from outside of the EZ using a tube stock over the hose to prevent
contact with hazardous materials in the EZ. This activity may result in accidental release of fuel.
D2.3 Waste Transport Vehicle Loading/Unloading
Loading, unloading, and transportation of waste packages may result in accidental release of
hazardous substances and fuel at on-site locations (see Table D-1) and along the transportation
routes from the site to the off-site disposal facilities.
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Location on Site
(see Figure 3-2)

Petroleum, oil, and lubricants

Exclusion zone

Antifreeze

Exclusion zone

Hydraulic fluid

Exclusion zone
Waste transportation staging
area; off-site transportation
access road
Off-site transportation access
road

Beryllium, lead, Ra-226,
Th-230, U-234, and U-238
Petroleum

D3 SPILL PREVENTION
D3.1 Training
Personnel involved with activities described in Section D2 at the site receive instructions, on-thejob training, and/or formal classes to ensure adequate understanding of the proper work
execution and spill prevention and response. Training may include:
•

Discussion regarding application of pollution control laws, rules, and regulations.

•

Introduction of new or revised procedures.

•

Familiarization with the SPCC plan, emphasizing the SPCC plan as a resource for
informing current and new personnel to enhance response and pollution awareness.

•

Identifying the location of spill kits and other spill response equipment and the use of
spill response materials.

D3.2 General Materials Handling Practices
The following general practices will be used throughout the project to reduce the potential
for spills:
•

Potential pollutants will be stored in a secure location and used in a manner consistent
with the manufacturer’s instructions.
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•

Materials disposal will be in accordance with the manufacturer’s instructions and
applicable local, state, and federal regulations.

•

All chemicals – including liquid products, petroleum products, water treatment
chemicals, and wastes stored on-site – will be covered and contained and protected from
vandalism.

D3.3 Waste Packaging
The primary waste package will be the standard 20-foot intermodal container (IMC), which has
been proven easy-to-use; able to withstand direct handling; and easily surveyed, swiped, and
decontaminated. Product information and specifications are included in Section D7. In addition
to being internally and externally watertight, each IMC will be lined with a Pactec Inc.
Transpac® (or equivalent) waste bag constructed of a polyethylene liner and woven polymeric
fabric, and sorbent material will be placed across the bottom of each liner to preclude free liquid
dewatering. The bag will have a dual closure to prevent discharge of airborne dust while being
quick and easy to install and seal. The bag will be constructed to fit snugly into standard 20-foot
IMCs – the optimum size package for U.S. Department of Transportation weight limits and the
site’s waste density. To reduce the potential for external IMC contamination, the bag flaps will
extend over all four edges and down the sides. IMCs will also have the following features: ISO
twist-lock corner fittings, roll-off truck tracks and pulleys, top loading with end dump doors, and
tarpaulin or hard top lids.
The interior and exterior of each container will be inspected for integrity at several times during
its life cycle management on-site. These times will include prior to and after loading the
container with waste material, during the lining of the IMC prior to loading, concurrent with
radiological scanning before and after placement on a haul truck by a reach stacker during final
release from the contamination reduction zone. Each IMC will be identified with a unique
number and will be labeled appropriately to the classification of waste it contains.
Other select waste streams, if present in excavated trench material, will be loaded into other
DOT-approved packages (B-25 containers, 55-gallon drums, etc.) for off-site transport following
characterization, sizing, and treatment as appropriate. Specifications for containers will be
required from vendors during the procurement process and appended to this SPCC plan.
D3.4 Containment and/or diversionary structures or equipment to prevent
discharge of materials to the environment
Maintenance and repair of all equipment and vehicles involving oil changes, hydraulic system
drain-down, degreasing operations, fuel tank drain-down and removal, and other activities that
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may result in the accidental release of contaminants will be conducted under cover during wet
weather and on an impervious surface to prevent the release of contaminants onto the ground.
Materials spilled during maintenance operations will be cleaned up immediately and properly
disposed of.
D4 SPILL REPONSE
The primary objective in responding to a spill is to quickly contain the materials, and to prevent
or minimize migration and entry into stormwater runoff and conveyance systems and surface
water. If the release has impacted on-site stormwater, it is critical to contain the released
materials on-site and prevent their release into receiving waters.
Secondary waste streams are anticipated from the maintenance of equipment within the EZ but
will be segregated from contaminated media at all times. Spills inside the EZ will be segregated,
packaged, managed separately, and sampled for site constituents of concern and characterized
using the material safety data sheet of the spilled product. The spilled material and impacted soil
will be containerized in 5-gallon polyethylene containers or larger as necessary, and managed
separately until final waste determination and treatment/disposal path is determined. The on-site
laboratory will generate one lab-pack every 90 days. This waste will be shipped about once a
month.
At other locations within the Luckey Site, if a spill of pollutants threatens stormwater at the site,
the spill response procedures outlined below must be implemented in a timely manner to prevent
the release of pollutants.
•

The site superintendent will be notified immediately when a spill, or the threat of a spill,
is observed. The superintendent will assess the situation and determine the appropriate
response.

•

If spills represent an imminent threat of escaping and entering the receiving waters,
facility personnel will respond immediately to contain the release and notify the site
superintendent after the situation has been stabilized.

•

Spill kits containing materials and equipment for spill response and cleanup will be
maintained at the site. Each spill kit will contain at a minimum:
o
o
o
o

Oil-absorbent pads or approved granular material.
Plastic or metal waste containers (2).
9-mil plastic bags to fit containers (10).
Personal protective equipment, including gloves and goggles.
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•

The site superintendent, or his designee, will be responsible for completing the spill
reporting forms and for reporting the spill to the appropriate state or local agency.

•

Field team members with primary responsibility for spill response and cleanup will
receive training from the site superintendent. This training will include identifying the
location of spill kits and other spill response equipment and the use of spill response
materials.

•

Spill response equipment will be inspected and maintained as necessary to replace any
materials used in spill response activities.

D5 SPILL NOTIFICATION AND REPORTING
All spills and accidents shall be reported to the contracting officer as soon as possible, but no
more than 4 hours afterwards. Any direction from the contracting officer concerning a spill or
release shall not be considered a change under the contract. Any release to the environment shall
be cleaned up as accepted by the contracting officer at no additional cost to the government.
If materials are released, Portage shall provide a written description of the event, corrective
action taken, and plans for preventing a recurrence, as well as a written commitment of
manpower, equipment, and material required to expedite controls and removal of any materials
released.
Portage will report to the Ohio Environmental Protection Agency (OEPA) any release of
petroleum in excess of these criteria:
•

Any spill of oil that (1) violates water quality standards, (2) produces a “sheen” on a
surface water, or (3) causes a sludge or emulsion must be reported immediately by
telephone to the OEPA Emergency Number – 1-800-282-9378 and to the National
Response Center Hotline at 1-800-424-8802.

•

Any spill of oil or hazardous substance to waters of the state must be reported
immediately by telephone to the OEPA Emergency Number – 1-800-282-9378, to the
U.S. Coast Guard National Response Center Hotline at 1-800-424-8802, and to
appropriate USACE personnel.

For any releases of Comprehensive Environmental Response, Compensation, and Liability Act
hazardous substances in excess of reportable quantities listed under 40 CFR 302 (see
Section D1.2) over a 24-hour period during waste transportation, which are not exempted from
the notification requirements in 40 CFR 302.6, Portage will report the release immediately by
telephone to the OEPA Emergency Number – 1-800-282-9378 and to the National Response
Center Hotline at 1-800-424-8802.
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Additionally, under ORC 3750.06, Portage will provide verbal notification to the OEPA, the
local emergency planning commission, and the local fire department within 30 minutes after a
person at the facility has knowledge of the release or spill of a regulated chemical which exceeds
its assigned reportable quantity and leaves the facility property line, unless notification within
that time is impracticable under the circumstances.
D6 REFERENCES
40 CFR 112, “Oil Pollution Prevention,” Code of Federal Regulations.
40 CFR 302, “Designation, Reportable Quantities, and Notification,” Code of Federal
Regulations.
33 USC § 2701 et seq., 1990, “Oil Pollution Act,” United States Code.
USACE, 2014, Final Scope of Work Remediation of Soils Operable Unit Luckey Site, U.S. Army
Corps of Engineers, Luckey, Ohio, May 2014.
D7 INTERMODAL CONTAINER: PRODUCT INFORMATION AND SPECIFICATION
(See next page)
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APPENDIX E
Examples of Shipping Documents, Labels, Chain-of-Custody
Form, and Waste Tracking Field Log

E1 Luckey Waste Stream
Table E1-1. Anticipated Luckey FUSRAP Waste Stream
Be soil within
background
TENORM
radioactivity
Volume (CY)
4,501
4,501
Container Type
Double bagged in
Double bagged in 2525-CY Intermodal CY Intermodal
Number of Containers 318
318
Regulatory Driver
Cleanup Criteria
Cleanup Criteria
Special Handling
Bag to remain
Bag to remain intact
intact during
during disposal for Be
disposal for Be
hazard
hazard
Shipping Name
Beryllium
Hazard Class
6.1
Packaging Group
II
Label
Placarding
ID
UN 1566
Hazardous Substance
Beryllium

TENORM Exempt
31,341
Double bagged in 25CY Intermodal
2,209
Cleanup Criteria
Bag to remain intact
during disposal for Be
hazard
Beryllium
6.1
II

UN 1566
Beryllium
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Chain-of-Custody Form
Chain-of-Custody Number:
Shipper Name:
Address:
Phone:

(Signature of offeror and date offered)

Transporter #1 Name:
Address:
Phone:

(Signature of offeror and date offered)

Transporter #2 Name:
Address:
Phone:

(Signature of offeror and date offered)

Receiving Facility Name:
Address:
Phone:

(Signature of offeror and date offered)

Shipment Directions: This shipment is to only be off-loaded at the facility designated above. The following
person shall be immediately notified if there is any deviation for the information provided herein:
U.S. Army Corps of Engineers POC:
(Name)

(Phone)

Description of material:
Type of Waste: [Soils, debris, liquids, or sludges] not subject to DOT, EPA, or NRC regulation.
This material contains low activity levels of radionuclides from the remediation of a CERCLA site.
Description of physical/chemical form of waste:______________________________________________
Certification: I hereby declare that this material is not NRC-licensed material, not EPA regulated, does not meet the
definition of a DOT Class 7 (radioactive) material, does not meet any other DOT hazard class, and has less than a DOT
RQ of radionuclides in the packaging.

(Signature of Health Physicist)

(Date)
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Packaging Information:
Weight of shipment per package/freight container:
Type of package:
License plate number or rail car identifier:
Is package leaking?
Type and number of markings/labels affixed to
package/freight container:
Emergency and Notification Information: Immediate notification of any emergencies concerning this
material shall be made to the U.S. Army Corps of Engineers within 1 hour:
U.S. Army Corps of Engineers POC:
(Name)

(Phone)

Certification: To the best of my knowledge the information provided herein is accurate.

(Signature)

(Date)

Additional Comments:

* Note: This Chain-of-Custody form shall be used only if the DOT, EPA, and/or the NRC do not regulate the material being sent
to disposal.
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Certificate
of
Departure
Arrival
Disposal
Destination
Date/Time Date/Time Received
(Yes/No)

Waste Manager Review:

Print Name

Signature

Date

