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1.0. INTRODUCTION

The intent of this plan is to present the methods and general sequencing of the
activities Sevenson Environmental Services, Inc. proposes to employ in order to remediate the

former Clevite Corporation Facility at East 105th Street.

The primary objective of this plan is to provide a site characterization plan and
remediation plan for NRC approval. Once the characterization plan is approved by the NRC,

the sequencing of subsequent operations is as follows:

a. Performance of the site characterization survey;

b. Submittal of the site characterization survey report for NRC approval;

c. Submittal of a revised remedial plan for NRC approval, if amendment of this
Plan is required;

d. Site remediation;

€. Submittal of a final survey report;

f Performance of a confirmatory survey by the NRC; and



g Release of the site when confirmatory survey verifies that release

requirements have been satisfied.

The remedial action will be performed in a safe, efficient, and economical manner to
meet the criteria enunciated in NUREG/CR-5849 requirements to minimize the potential of
human contact with potentially contaminated material by removing this material and transporting
it to a Low Level Radioactive Disposal Facility. Upon completion of this remediation, Sevenson
will perform a termination survey employing the protocols of NUREG/CR 5849, "Manual for
Conducting Radiological Surveys in Support of License Termination”, to show that the site meets

the criteria for release for unrestricted use.

It is Sevenson’s intent to have e termination survey approved before starting the
characterization survey so that information obtained during the characterization survey may be

used for release and to prevent duplication of surve  efforts.

Approval of the characterization and remediation plan by the NRC will operate in lieu

of obtaining NRC permits for the remedial work.
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2.0. SITE DESCRIPTION/BACKGROUND

The former Clevite Corporation Facility is located at 540 East 105th Street, Cleveland,

Ohio. This site is presently owned by Neighborhood Progress, Inc.

Clevite Corporation was a manufacturer of nuclear fuel under an Atomic Energy
Commission license, including high-enriched uranium fuel for the U.S. Navy and AEC research
reactors, as well as Thorium products. The company ceased fuel manufacturing in the 1960’s.
A closeout radiation survey by the licensee was accepted by the AEC, and the license was
terminated. The 160,000 square foot building was sold in 1991 to Neighborhood Progress, Inc.,

and has been divided into smaller sections for lease.

On May 27, 1993, a Region III (Chicago) radiation specialist performed a radiation
survey at the site which had been identified as a potentially contaminated site in an Oak Ridge

National Laboratory review of former AEC and NRC licenses.

The survey identified low-level radioactive contamination in some cracks and crevices

in the concrete floor of one portion of the building now occupied by a machine shop.

The machine shop area was surveyed because blueprints in the AEC license file

identified it as a fuel manufacturing area. Other areas of the building were surveyed on a



sampling basis, and no contamination was identified. Selected areas outside the building were

also surveyed, and no contamination was identified.

The area of thorium use was never identified. As a consequence all areas of the
building and environs will have to be assumed to be contaminated with natural thorium. Since
the limits for thorium are more stringent than U-235 all contamination will be assumed to be

frora thorium.

Based upon its May 27, 1993 survey, the NRC concluded that the first floor machine
shop and a few assembly areas were not decontaminated to a residual radiation level consistent
with NRC Guidelines. However, the NRC also concluded these radiation leveis do not constitute
an immediate health and safety problem. Although the NRC believes there is no immediate

danger, the NRC believes its measurements exceed NRC limits for unrestricted use.

3.0. CHARACTERIZATION/TERMINATION PLAN

3.1 Survey Objectives

The purpose of the final status survey is to demonstrate that the radiological
conditions at the former Clevite Site satisfy the NRC guidelines and that the
plant site can be released for unrestricted use. The specific objectives of the

survey are to show that:



Surface Activity of Buildings & Structures

(]

Average surface contamination levels are within the allowed levels.

Small areas of residual activity, known as "hot spots” do not
exceed three times the average value. The "hot spot” limit applies
to areas up to 100 cm squared. The average activity level within
the 1 m squared area containing a "hot spot" must be within the

guidelines.

Reasonable efforts have been made to clean up removable activity
and the removable activity does not exceed 20% of the average

surface activity guidelines.

Exposure rates in occupiable locations are less than 5 uR/hr above
background. Exposure levels are measured at 1 m from floor and

wall surfaces and are averaged over floor areas of 10 m squared.

Volume Activity of Soil & Building Materials

1.

Average radionuclide concentrations are within the authorized

value. Averaging is based on a 100 m squared grid area.



3.2

2. Reasonable efforts will be made to identify and remove "hot spots”
that exceed the average guideline by greater than a factor of the
square root of (100/A) where A is the area of the hot spot in m

squared.

3. Exposure rates do not exceed 5 uR/hr above background at one
meter from the surface. Exposure rates may be averaged over
100m squared grid areas. Maximum exposure rates over any

discrete area of <100 m squared may not exceed 10 uR/hr.

The above conditions will be demonstrated at a 95 % confidence level for each
survey unit as a whole. The survey data will be used to calculate the total

inventory of isotopes on the site.

Based on known licensed operations at the site the isotopes have been

identified to be:

U-235
U-238
Th-Nat or Th-232
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On the basis of lack of knowledge as to where the Th-232 was used and that
the Thorium has the most restrictive limits, all radioactive contaminates will
be assumed to be Th-232. On the basis of this, the guidelines will be as

follows:

® Average 1,000 dpm/100 cm squared averaged over 1 m squared
® Maximum 3,000 dpm/100 cm squared applied to < 100 cm squared

® Removable 200 dpm/100 ¢m squared

Soil Contamination Guideline 30 pCi/g

Jreanizat T ibilit

The survey will be performed by a qualified team of Sevenson Environmental

employees.

Mr. Anthony Certo, Site Superintendent.
His duties are overall responsibility for work operations.

Mr. Rory Grube, Radiological Safety Officer/Health Physicist.
His duties are to supervise and perform radiological monitoring and analysis,
review and evaluate radiological surveys, prepare reports.

Mr. James Davis, Health Physics Technician.
His duties are to perform radiological monitorirg, collect environmental
samples, assist in report preparation, enforce site safety and health plan.



Mr. Paul Hitcho, CIH, Health and Safety Officer.
His duties are to develop implement and update as appropriate, and enforce
the site specific safety health and emergency respons : plan.

Mr. John Davis, CHP, QA/QC.
His duties will be to coordinate all interface requirements during the survey
process, ensure that all aspects of the QA is adhersd to.

Site Supv

H&S

Rad Safety QA/QC

34,

HP Tech

R p——

The primary purpose of maintaining training requirements is to ensure that
all personnel know and understand radiological controls and that all personnel
working on the site are aware of their responsibilities in the area of radiation
protection to ensure the safe operation of the site and general safety of the
public. The best protective measure available to the site is a highly trained
and capable work force that employs proper radiological controls in their
work environment. Training will meet or exceed all requirements of 10 CFR

19. Specific details of the training requirements are presented in Section 10

of the Health and Safety Plan.



3.3

3.6

Analytical services for smears and air work zone air samples will be
performed on site by Sevenson. Scil samples and environmental air samples
will be analyzed by Controls for Environmental Pollution, Inc., Santa Fe,
NM. The QA coordinator will monitor in-house and contracters laboratory

services.

General Survey Plan
This survey plan consists of systematic processes and procedures that have
been deemed acceptable by industry standards and the NRC. Table 1 provides

a breakdown of activities.



TABLE i
OVERVIEW OF MAJOR TASKS AND ACTIVITIES

Evaiuate contamination potential

1. Review operating history with respect to facility use, spills, releases etc.
2. Identify radionuclides of concern and determine guidelines.
3. Classify areas as to "affected” and "unaffected”.

Establish grid reference system

1. Install grids.
- & Prepare facility survey maps.

Determine background levels

Measure indoor exposure rates and ambient beta-gamma levels.
Measure outdoor exposure rates.
Collect background soil samples.

W ) ==

Perform direct measurements

1 Conduct surface scans.

r & Determine frequency and locations of measurements to meet criteria.
3 Conduct surface activity measurements.

- Measure exposure rates.

Collect Samples

L. Determine frequency and locations of sampling to meet criteria.
2 Collect systematic and special samples.

Analyze Samples

1. Count smears and swabs.

2 Analyze soil, paint, residue and other solid samples for uranium/thorium activity.
Interpret data

1. Convert data to standard units.

2. Calculate average levels.

3. Compare data with criteria.

4 Compute total residue activity inventory.

Prepare report

1. Construct data tables.

2. Develop graphics.

i Prepare text,

4 Submit report to NRC.

10




4.0 SURVEY PLAN & PROCEDURE

4.1 General

Due to the nature of operations conducted at the site, the entire building and
surrounding area must be surveyed including the roof of the building. The
number of samples taken wiil be determined by the use and previous
assessment. The data for areas not disturbed as a result of this survey will be

used to support the termination survey of the site.

4.2  Instrumentation
Table 2 lists the instrumentation to be used for the survey activities, along
with typical parameters and detection sensitivities for the instrumentation and
survey technique. The combination of instrumentation and technique were
chosen to provide a detection sensitivity of 25% or less of the guideline

levels.

Sensitivities for scanning techniques are based on movement of the detector
over the surface at 1 detector width per second and use of audible indicators
to sense changes in instrument count rate. Experience demonstrates that

qualified surveyors can detect the levels listed in Table 2 with a 90%

confidence level. All instruments will be calibrated a minimum of once every

6 months, using NIST-traceable standards. Calibration will be for the

11




specific uranium radiation enecsgies expected to be present at the site.
Operational and background checks will be performed at least once each 4

hours on instrument use.

The basic equations for determining field instrument detection limits are:

Surf vity | : . ' . A
Er e
MDA = Activity level in dpm/100 cm?
2.71 + 4.65VB, *t Bg =  Background cpm
MDA = (_A_ t = count time in minutes
() (E) \100 A= Active probe area in cm’
E= Detector efficiency
(1) MDA
S
Surf ivity M n l
B, MDA = Activity level in dpm/100 cm’
—d.65 2. Bg =  Background cpm
MDA = ( _A__) t = detector time constant
(E) 100 A= Active probe area in cm’
E = Detector efficiency
(2) MDA

12
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Laboratory Analyscs
TMpA =
Bg =
2,71 + 465 VB, ¢t t =
MDA = (1) (E) (S) (Y) (2.22) S =
E =
2.22 =
\' o
(3) MDA

Activity level in dpm/100 cm’
Background cpm

count time in minutes

Sample size in grams
Detector efficiency
Conversion from dpm to pCi
Other factors, such as percent chemical
recovery and number of emissions of
radiation being measured per
disintegration of the radionuclide.

==
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TABLE 2
INSTRUMENTATION FOR RADIOLOGICAL SURVEYS
=
Type of Detector Meter Background 4x Eff Detector Sensitivity
Measurement
Surface Scan Alpha Ludlum 43-65 Ludlum 3 1-2cpm 15% 80 dpm
50 cm? Window Ludlum 4
Scintillation
Surface Scan Ludlum 44-9 Ludlum 3 20 - 40 cpm 19% 2000-4000 dpm
Beta/Gamma 15.5 cm?* Window Ludlum 4
Pancake
Surface Activity Ludlum 43-65 Ludlum 3 1 -2cpm 15% 200 dpm
Alpha 5C cm? Window Ludlum 4
i Scintillation
Surface Activity Ludlum 44-9 Ludlum 3 20 - 40 cpm 19% 400-800 dpm
Beta/Gamma 15.5 cm? Window Ludlum 4
Pancake
Surface Scan 1 X 1 Nal Ludlum 3-97 7-10 uR N/A 4uR
Gamma
Exposure Rates 1 X 1 Organic Crystal W.B. Johnson 4-5puR N/A 3uR
Model GSM 160
uR Meter

14



4.3

Survey Plan

4.3.1 Area Classification

For purposes of establishing the sampling and measurement frequency
and pattern, the site has been divided into affected and unaffected areas. The

basis for these classifications are:

Affected Areas: Areas that have potential radioactive contamination
(based on plant operating history) or known radioactive contamination
(based on past of preliminary radiological surveillance). This includes
areas where radioactive materials were used and stored, where records
indicate spills or other unusual occurrences that could have resulted in
spread of contamination, and where radioactive materials were buried.
Areas immediately surrounding or adjacent to locations where radioactive
materials were used or stored, spilled, or buried were included in this
classification because of the potential for inadvertent spread of
contamination. Affected areas include the first floor machine shop and

the hallway outside the first floor machine shop and fuel assembly area.

Unaffected Areas: All areas not classified as affected. These areas are

not expected to contain residual radioactivity, based on a knowledge of



site history and previous survey information. These areas inciude the
remaining first floor, second fioor, roof, basement, and remaining site

areas.

4.3.2 Reference Grids

Grids will be established for the purpose of referencing locations of
samples and measurements, relative to building and other site features. The
gridding intervals are based on the potential for residual contamination in the
various plant areas. All affected building area floor and lower wall (up to
2m) surfaces will be gridded at 1 m intervals; upper walls and ceilings of
affected areas will also be gridded a 1m intervals, if residual activity above
25% of the guideline is known or suspected. Building surfaces in unaffected
areas or those upper surfaces in affected areas that have not been
contaminated as a result of prior activities will not be gridded; measurements
will be referenced to other grid systems or to prominent building feature.
Affected outside areas will be gridded at 10 m intervals; unaffected areas will

not be gridded.

The facility will be divided into "survey units" having common history,

contamination potential, or that are naturally distinguishabie from other site

areas. The survey units will be sized to assure a minimum of 30

16




measurement locations each for floors and lower walls, other vertical

surfaces, and other horizontal surfaces.

Areas identified by scans or direct measurements or as exceeding guidelines
will be reclassified as affected areas and will be gridded and resurveyed

accordingly.

433 Surface Scans

Scanning of surfaces to identify locations of residual surface and near-

surface activity will be performed according to the following schedule:

Affected Areas Surfaces - 100% of surface

Non-contaminated upner surfaces in affected areas - scans in immediate

vicinity of measurement

Unaffected Area Surfaces - 10% of lower surface

Building interior surface scans will be conducted for alpha, beta, and gamma
radiations. Scans of exterior building and paved surfaces will be for beta and

gamma radiations. Soil surfaces will be scanned for gamma radiations only.

17
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instrumentation for scanning is listed in Table 2. The instruments having the
lowest detection sensitivity will be used for the scans, wherever physical

surface conditions and measurement locations permit

Scanning speeds will be no greater than | detector width per second for alpha
and beta detection instruments and 0.5 m per second for gamma instruments.
Built in unimorph speakers will be used to identify locations, having elevated
(1.5 to 3 times ambient) levels of direct radiation. All scanning results will
be noted on standard field record forms; locations of elevated radiation will

be identified for later investigation

434 Surface Activity Measurements

DIRECT MEASUREMENTS

Direct measurements of alpha, beta, and/or beta-gamma surface activity will
be performed at seiected locations using instrumentation described in Table
2. Unless precluded by surface conditions or physical parameters, the most
sensitive of the instruments listed for surface measurements (Table 2) will be
used. Measurements will be conducted by integrating counts over a 1 mim!

period




Because scanning techniques are capable of detecting residual thorium activity
at < 25% of the guideline level, direct surface activity measurements will be
systematically performed at 2 m intervals on floors and lower walls of
affected areas and at the same intervals on upper surfaces that may have

residual activities in excess of 25% of the guidelines.

On upper surfaces of affected areas residual activity, measurements will be
performed at a minimum of 30 locations each on vertical and horizontal
surfaces.  These locations will include surfaces where radioactive material
would likely settle, and sufficient additional locations to provide coverage at

a minimum average of 1 locations per 20 m squared of surface area.

On surfaces of unaffected areas, a minimum of 30 random measurements or
an average measurement of 1 per 50 m squared of Luilding surface area,
whichever is greater, will be performed for each survey unit. These locations
will include all building surfaces.

REMOVABLE CONTAMINATION MEASUREMENTS

A smear for removable contamination will be performed at each measurement

location.

19



435 Exposure Rate Measurements

Gamma exposure rates will be measured at 1 m above ground or floor
surfaces, using a pressurized ionization chamber or a gamma scintillation
instrument, calibrated for Thorium energies. Measurements will be uniformly
spaced according to the following pattern:

Building Interiors:

Affected Areas: | measurement per 4 m squared.

Unaffected Areas: 1 measurement per 200 m squared.

Grounds:

Affected Areas: 5 measurements per 100 m squared grid block.

Unaffected Areas: 50 measurements at randomly selected locations.

4.3.6 Soil/Sediment Samnling

Unaffected land areas surrounding the building will have 30 soil
samples taken at random locations. Surface measurements will be made at

30 random locations on paved areas. Ten percent of all land and paved areas




will be scanned for beta/gamma contamination. Areas of concrete in which
radiation seems to be entrained will be cored and subsoil samples will be

taken for analysis. Chain of custody procedures will be followed for all

samples.

4.3.7 Special Measurements and Samples

Remaining ducts, electrical boxes, conduit, or other interior
surfaces in affected areas, which may contain residual contamination, will be
accessed at random and measurements of direct and removable activity
performed. Swabs will be obtained from insides of wall and floor

penetrations, anchor bolt holes, and floor cracks or expansion joints.

BUILDING EXTERIORS

Measurements of direct and removable activity will be performed on exterior
and interior surfaces of air exhaust equipment and at representative locations
on roof drains. Samples of roofing material will be obtained where direct

measurements suggest possible entrained contamination.
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4.4

| | Level L L

Background exposure rates will be determined for the building interior by
taking a minimum of 8-10 pressurized ionization chamber measurements at
locations of similar construction but without a history of radioactive materials
use. Eight to ten locations for area background measurement and sampling
will be selected within a 0.5 to 10 km radius of the site. Exposure rate
measurements will be performed using a pressurized ionization chamber. A
background soil sample will be collected from each location of external
background measurement. Results of background exposure rate and thorium
soil concentrations will be evaluated to assure that the averages determined
are representative of the true averages, using procedures described in
NUREG/CR-5849. Additional sampling or measurements will be performed

if necessary to satisfy criteria.

Sampie Analysis

Smears and swabs for removable contamination will be analyzed for gross
alpha, gross beta activity. Soil, sediment, gravel, roofing material, and other
large volume samples will be analyzed for Thorium/Uranium by gamma
spectrometry; total thorium will be calculated on the basis of previously

determined (Section 3.2) isotopic activity ratios for this site. Samples of
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paint, residue, and other samples of small volume will be analyzed for

Thorium/Uranium by wet chemical separation and alpha spectroscopy.

Laboratory chain-of-custody procedures will be observed for all sample

analyses.

DATA INTERPRETATION

Measurement data will be converted to units of dpm/100cm (surface activity), uR/hr
(exposure rates) and pCi/g (soil concentrations) for comparison with guidelines.
Values will be adjusted for contributions from natural background. Individual
measurements and soil levels will be compared with "hot-spot" criteria. Average
values for survey units will be determined and compared with guideline levels. Data
for each survey unit will be tested against the confidence level objective, using

guidance and procedures described in NUREG/CR-5849.

Additional remediation and/or further sampling and measurements will be performed
where guidelines are not met or cannot be demonstrated to the specified level of

confidence. Computations and comparisons will be repeated, as necessary.



REPOR

A report, describing the procedures and finding of the final status survey will be
prepared and submitted to the NRC Data will be summarized in tables.

Measurement and sampling locations will be shown on scale drawings.

REMEDIATION PLAN

| Premobilization

Prior to mobilization, the characterization and remediation plans presented
herein will require approval by the NRC. Once approval is granted,

Sevenson will commence mobilization activities

Mobilization

Upon receipt of the Notice to Proceed, Sevenson will mobilize to the site
Site mobilization includes moving men and equipment to the site In
preparation of performing the characterization surveys. All workmen who
will perform remedial activities will have undergone baseline physicals and

OSHA and site-specific training

ro
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Site F iati

After authorization to proceed has been given by NRC the remediation phase

of the contract will begin.

Work will consist of "hand" excavation/chipping methods. Identified areas
will be chipped using hammers, chisels or small electrically operated chipping
guns. Reasonable effort will be made to identify, evaluate, and remove areas
of residual activity exceeding the guideline values. Reasonable efforts will
be made to clean up removable activity and removable activity in any 100
cm’ area will not exceed 20% of the average surface activity guideline value.
During all chipping operations, HEPA vacuums will be utilized to collect gll
dust and particles. The Health Physicist Technician will be present during all
remedial activities to insure dust migration does not occur as well as
determining remedial limits by radiological survey. Contaminated materials
collected in the HEPA vacuum will be placed in DOT-approved 55-gallon
drums in preparation for transport to a licensed disposal facility. Remediation
will occur after normal working hours (e.g. second shift) so that normal plant
operation will not be affected. When remediation is completed and the NRC
has performed a confirmatory survey, site restoration will commence.
Remediated areas will be cleaned, then restored to their original condition.

Restoration will primarily consist of applying "flash patch" concrete to




disturbed floor areas and paint "touch-up”. Equipment and materials that can
be decontaminated will be. Decontamination water will be placed in properly
labeled 55-gallon drums for proper filtering or disposal. Personnel and
equipment decontamination procedures are discussed in the Health and Safety
Plan. Sevenson acknowledges that the NRC reserves comments on this

section

['ransportation and Disposal

Sevenson anticipates approximately two (2) 55-gallon drums of material may
) £ )

be collected (15 Cubic Feet +) from the remedial activities dependent upon

results of the site characterization surveys. The controlled material will be

placed in DOT-approved containers (drums) in preparation of transportation

and disposal. A licensed hauler will be utilized to transron this matenal to

a facility permitted to accept this material

Wastes shipped to the Low-Level Radioactive Waste Disposal Facility
(LLWDF) will meet all of the waste acceptance criteria (WAC) established
to achieve conformance with the license of the facility. Sevenson will
determine in advance how to package, mark, store, manifest and ship the
wastes. Wastes being shipped will meet or exceed fed: ral regulations and

require ments




The waste will be properly manifested, then shipped to the disposal facility.
The selected disposal facility wiil be submitted to Gould Inc. prior to

disposal.

Once all remedial activities are complete, Sevenson will demobilize. All men
and equipment will be removed from the site. The site will be left in its

original, or better, condition.
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HEALTH AND SAFETY PLAN

GENERAL

The Health and Safety Plan will provide for a safe and minimal nisk working
environment for on-site personnel. It also provides for emergency response procedures
to minimize the potential adverse impact of construction activities on the general public.
The controls described in this Plan are designed to maintain exposures as low as can be

reasonably achievable (ALARA).

BASIS

The Occupational Safety and Health Administration (OSHA) Standards and Regulations,
Parts 1910 and 1926, Standards for Radiation protection and training (10 CFR 20 and
19) of the Nuclear Regulatory Commission, 40 CFR 61 (parts A&M) of the
Environmental Protection Agency, provide the basis for the safety and health program.
Additional specifications within this section are in addition to the regulatory requirements
and reflect the positions of the Nationa! Institute for Occupational Safety and Health and

American Conference of Governmental Industrial Hygienists,

PERSONNEL RESPONSIBLE FOR SAFETY and HEALTH

The following personnel as illustrated in Figure | are responsible for the safety and

health program to be implemented at this Site:



Paul Hitche - Health and Safety Officer (Certified Industrial Hygienist

(Certificate #2771)

His duties are:

a) Develop, implement, update as appropriate, and enforce the site specific
safety, health and emergency response plan.

b) Provide continuing health and safety support, as needed.

¢) Review results of air monitoring and accident reports.

d) Weekly oversight in conjunction with Health Physicist.

His duties are:

a) Overall responsibility for work operations.

b) Assist the Health Physics Technician in the identification of existing and

predictable hazards and to take prompt correciive measures to eliminate

these hazards.

Rory Grube - Radiological Safety Officer/Health Physicist

His duties are:

a) Supervise and perform radiological monitoring and analysis.
b) Review and evaluate radiological surveys.

<) Prepare reports.

o
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4. James Davis - Health Physics Technician
His duties are:
a) Conduct radiological monitoring and analysis.
b) Assist in report preparation.

c) Enforce site specific safety and health plan.

The Health Physicist has authority from to halt or interrupt any operation involving
radiation or radioactive materials that is deemed to present an imminent danger of
exposure to unacceptable levels of radioactivity by workers or the public. The Radiation
Safety Organization has authority to carry out all duties needed to operate the Radiation

Safety Program as it is described herein.

ACCIDENT PREVENTION PLAN

During all active site work, Sevenson will implement and maintain an Accident
Prevention Plan to ensure safe, accident free completion of the site work. As a

minimum, Sevenson will implement the safety standards presented in 29 CFR 1926.

Sevenson's designated Superintendent/Competent Person (Anthony Certo) will be directly

responsible for enforcing the Safety Plan for Contractor and Subcontractor personnel and



will report directly to the Health Physics Technician (HPT) any unsafe site activities as

they occur.

This project may involve contact with Uranium-235 (U-235) and Thorium-230 (Th-230)
contaminated material. Whenever radioactive contamination is a component in the
workplace, the inherent hazard must be considered and steps must be taken to reduce the

risk of harm to workers and the public to a reasonably low and acceptable level.

Exposure from radioactive contamination that may enter the body through inhalation,
ingestion or a break in the skin and expose the cells through intimate contact presents the

chief concern.

Radiation is known to produce cellular damage and subsequently a wide range of adverse
bodily responses. These include tumors, cataracts, leukemia, damage to blood forming
organs, the lowering of resistance to bacterial and viral infection, and the possibility of
cellular mutations that may show up with the incidence of abnormalities in subsequent
progeny. Levels of radioactivity associated with this project are extremely low and near

normal background, therefore, the above mentioned bodily responses are highly unlikely.

Some rnisk to workers and the public is inherent in any project where radioactive

materials are involved. However, risk can be minimized and kept within acceptable



limits if adequate radiation safety monitoring is carried out to assess daily exposures and

effective radiation exposure controls are made an essential part of the operational plan.

Sevenson has developed a comprehensive accident prevention program which follows the

requirements listed in 29 CFR 1926.

Some of the more important features of the program are:

1)

3)
4)
5)
6)
7N
8)
9)
10)

11)

Statement of company policy.

Delegation of responsibility.

A self inspection guide.

Safety meetings.

Outline of topics suitable for safety meetings.
Fire prevention program.

Posting requirements.

Assured equipment grounding conductor program.
Policy for violation of safety rules

Accident investigation.

General safety rules for employees



The hazards that are expected to be encountered by personnel with the exception of
possible employee exposure to the radiation are common to any work site. Some of

these hazards and their applicable OSHA regulations would include:

1) Electrical - (1926.400)
2) Fire protection and prevention - (1926.150-152)

3) Housekeeping - (1926.25)

The other problems expected to be encountered 1.e., personal protection, first aid, and

emergency procedures are discussed more fuily in other sections of this plan.

The Certified Industrial Hygienist will be responsible for the implementation and
overview of the program while the HPT will manage the program on a daily basis. The
HPT will determine whether any of the safety rules are -being violated, advise the
employee on the proper procedure(s), initiate any disciplinary action which may be
required, conduct the daily safety inspections, investigate all accidents, and make

recommendations that will correct all unsafe conditions.

It is anticipated that all phases of the project will have essentially the same types of
hazards present, and there will be no change in the emphasis of our accident prevention

program.



There will be weekly safety meetings conducted by the HPT. The topics will be
developed in conjunction with the Certified Industnal Hygienist and Health Physicist.
All on-site personnel will be required to attend the safety meetings. A log will be kept

of the attendees and subjects covered.

Basic fire prevention measures will be followed. A Fire Alarm Plan is included as a

section of this Plan.

The site will be kept in a neat and orderly fashion. Non-contaminated refuse will be
disposed of on a regular basis. The disposal of contaminated material 1s discussed in the

section on decontamination.

Electrical equipment will be checked to determine whether it is properly grounded and

there are no frayed cords or other obvious defects.

There will be one person on site at all times trained and certified in first aid and
cardiopulmonary resuscitation. There will also be an industrial first aid kit located in the
site office. All injuries and/or illnesses will be reported to the HPT who will then decide
on the proper course of ‘reatment i.e., routine first aid or emergency medical treatment.
The emergency medical treatment facility and the route to be followed to get there will

be provided and posted upon arrival at the site.



All accidents and ',l.'ﬂ;l’(i'» damage will D€ reporied 10 the then s*.\t‘j\.lig‘&xlt‘
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6.0

use of fire extinguishers, but they have not received fire brigade training as

outlined by OSHA.

WORK ZONES

Sevenson will clearly layout and identify work areas in the field and will limit equipment,

operations, and personnel in the area as defined below:

Exclusion Zone (Hazardous or Contaminated Zone) -This will include all areas

in which significantly contaminated material are to be removed or handled and

contaminated surface areas adjacent to these areas. This zone would include all

areas:
1) In which removal takes place.
2) Where surface contamination has been found to exceed the specified

limits.

The Exclusion Zone will be clearly delineated in the work area prior to
commencing site work by warning tape placed around the perimeter of the Zone

warning of a hazardous work area.

Access to the Exclusion Zone will be restricted to personnel who are wearing the

proper personal protective equipment and proper dosimetry, have received the



required medical examination, and have undergone the safety and heaith training.
Eating, drinking, or smoking is prohibited in this area. All personnel will be

scanned for radiological contamination prior to exiting the CRZ.

Contamination Reduction Zone - This zone will occur at the interface of the
Exclusion Zone and the Support Zone and will provide for the transfer of
construction materials and equipment, and the decontamination of equipment and
personnel prior to entering the Support Zone, and for the physical segregation of
the Support Zone from the Exclusion Zone. All materials, equipment, tools, and
vehicles removed form this zone for uncontrolled release must be certified as

uncontaminated by the HPT.

Access to the Contamination Reduction Zone will be restricted to personnel who
wear the proper personal protective equipment, have undergone the medical
examination, and have participated in the training program. Eating, drinking, or

smoking is prohibited in this area.

Support Zone - This area is the remainder of site and is defined as being an area
outside the zone of significant air and surface contamination. The Support Zone
will be clearly delineated and procedures will be implemented ) prevent active
or passive contamination from the work site. The functions of the Support Zone

include:

10



7.0

1) An entry area for personnel, material, and equipment to the Exclusion

Zone,
2) An exit area for decontaminated personnel, materials, and equipment from
the Contamination Reduction Zone;

3) A storage area for clean, safety and work equipment.

The Support Zone will be clearly delineated in the field.

EQUIPMENT and PERSONNEL DECONTAMINATION

Sevenson will provide and require the use of:

a) Contained storage and disposal for used disposable outerwear; and
b) Hand/face washing facilities.
) Portable shower.

All personnel who have worked in the Exclusion Zone will be considered to be
contaminated, and they will be scanned for radioactivity before they leave the area. An
action level of 1000 dpm (B8, 4)/100 cm’ has been established, and if a person’s hands,
shoes, clothing or body, exhibit a level of radioactivity greater than the action level, they
then must be decontaminated. Water from the decontamination process will go to a

retention tank so the water can be filtered or disposed of as radioactive waste if analysis

11



8.0

confirms that this water is contaminated. If the water is not contaminated, it will be
discharged to the sewer system. Items with activities lower than the action level will be

considered clean.

MEDICAL SURVEILLANCE

Sevenson will utilize the services of physicians who are board certified in occupational

medicine to supervise the medical surveillance program. Sevenson’s medical consultants

are affiliated with the Thomas Jefferson Medical College, Philadelphia, Pennsylvania.

The medical examination will consist of:

. Medical History

. General Physical, including evaluation of all major organ systems
. Pulmonary Function Examination (at least FVC and FEV 1.0)

. Electrocardiogram

. Stress Test (optional)

. Chest X-Ray (optional)

o Otoscopic Examination

. Audiometric Examination

. Visual Acuity Examination

. Blood Tests, Blood Count, Blood Profile - (SMAC 25)



Radiation Bioassay (Uranium-235 and Thorium-230)

Medical examination will be given in the following conditions.

1)

3)

4)

More than a year has passed since the employee’'s last examination.

The employee experiences an acute exposure that results in demonstrable
symptoms to a toxic or hazardous material, or an injury.

The Examining Physician, the Health Physicist, the CIH, the CHP, or
HPT recommends one.

Initial and exit examinations will be given to all affected employees.

(Radiation Bioassay)

Sevenson will obtain a certification from the occupational physician that the employee

is medically fit to wear respiratory protection and has no medical condition that would

place him at an increased risk. No employee will be permitted to work in the Exclusion

Zone until his certificate has been submitted to the Gould Representative.

All medical records will be kept for at least 30 years and will be made available, as

required.



9.0

LEVELS OF PROTECTION/PERSONNEL PROTECTIVE EQUIPMENT

Sevenson will provide for on site personnel and visitors all necessary protective clothing
and equipment and maintain it in accordance with the manufacturer's specifications. All

equipment will be NIOSH approved.

All of Sevenson’s personnel who are required to wear a respirator will have to pass a fit
test given in accordance with 1910.134. Respirators will not be interchanged between
workers without cleaning and sanitizing. Cartridges will be changed daily or upon

increased resistance.

Prescription glasses worn on site will be safety glasses. Prescription lens inserts will be

provided for all employees who wear a full face air purifying respirator.

All personal protective equipment worn on-site will be decontaminated or properly

disposed of at the end of the work day.

The following are the various levels of protection that may be in effect for this project:

A. Partial - gloves or gloves and boots.

1. Only when contamination levels are greater than the limits and less than
10 times the limits for loose surface contamination.

% No airborne generating evolutions.

14



3.

With permission of HP technician.

Full - one set of: cotton gloves, rubber gloves, coveralls, rubber boots etc.

1.

2.

3.

When loose surface contamination levels exceed the release limits and are
less than 10 times the limits.

With unknown levels of contamination.

When directed by an HP technician.

Double - double: coveralls and rubber gloves.

1

-

&

When loose surface contamination levels exceed the release limits by 10
times the limits.

When directed by an HP technician.

Respiratory protection.

).

o

Respiratory protection, unless otherwise indicated by Health and Safety,
is required if airborne activity is greater than 10% DAC or

When dry, loose contamination greater than 10,000 dpm/100 cm’® alpha
or 10,000 dpm/100 cm’ beta is present on the work surfaces or in the
immediate work area. Contaminants that are wet, oily or otherwise not
readily mobilized may not require the use of respiratory protection if the
potential for becoming airborne is low. The respiratory requirements
should be based primarily on air samples in these instances.

Personal protective downgrade will only occur when:

)]

2)

The HPT makes the change based on site activity, air monitoring of contaminant

levels, and work place practices as specified in this plan.

The Certified Industrial Hygienist approves the change.

15



a)

b)

c)

d)

The following provisions apply to respiratory protection:

Employees who are required to wear respirators must pass a pulmonary function
test.

Each time a respirator is donned the employee must perform a positive
pressure/negative pressure fit test.

No facial hair which interferes with a satisfactory fit is permitted. A "two-day"
growth of beard is considered to interfere with the fit.

Cartridges and filters shall be changed daily or more frequently if increased

resistance occurs.

10.0 SAFETY TRAINING

Sevenson will provide and require that all personnel assigned to or entering the site

complete training or refresher sessions.

Training and refresher sessions will ensure that all personnel are capable of and familiar
with the use of safety, health, respiratory, and protective equipment and with the safety
and security procedures required for this site. The training session will include the
OSHA mandated 40 hour training course for new Sevenson personnel, as well as,

refresher courses for those persons who have had this training.

16



Documentation will be available to the Gould Representative that each employee has

satisfied the requirements of the OSHA training regulation 1910.120(e).

Sevenson will provide and conduct a training program on site for all site personnel prior

to commencing work within the EZ. This training program will address as a miaimum

the following topics:

a)
b)
c)
d)
e)
f)
g)
h)
1)

i)

k)

m)

Potential k2. ards;

Biology, chemistry and physics of hazardous materials;

Rights and responsibilities of workers under OSHA;

Standard safety operating procedures;,

Types of monitoring equipment to be used;

Site Safety Plan;

Internal and external communications;

Medical surveillance program;

Personal protective clothing and equipment;

Respiratory equipment including training and qualitative fit-testing for full
facepiece respirators;

Air monitoring program;

Decontamination procedures;

Evacuation, first aid and emergency procedures dealing with fire and

medical situations;

17



n)

0)

p)

q)

r)

5)

t)

Work zones established at the site;

Safe work practices associated with employee's work assignment,

including dust control measures, hazardous materials recognition, and use

of the buddy system;

Basic operational safety, emphasizing hazards expected on site, and

Prohibitions (inside F ad CRZ), including:

1) Glasses or facial hair, such as beards or long sideburns, which
interfere with respirator fit;

2) Contact lenses;

3) Eating, drinking, smoking, chewing in the EZ or CRZ;

4) Wearing of personal articles, e.g., watches, rings, etc.; and

5) Working when ill.

Discussion of radioactivity, the types of radiation, how radiation interacts

with matter, the relationship of radiation and radioactive materials, and the

nature of radioactive contamination.

Discussion of the biological effects of radiation, the difference between

acute and chronic effects, the difference between somatic and genetic

effects, and a comparison of the risks of working with radiation and other

potential hazards.

Discussion of the measures that are taken and are required of workers to

reduce risk of exposure to radiation at the project site to an acceptable

level. This includes instruction in the site radiation safety procedures.

18



All personnel assigned to the site .. receive this training. Upon completion of this

training, a training acknowledgement log will be completed and submitted to the

Construction Officer. The training acknowledgement logs will include provisions for the

following information:

a) Employee or visitor's name

b) Verification of topics covered, including:

1)

Materials used;

2) Equipment demonstrated;
3) Hands-on equipment practice for each employee,
4) Prohibitions covered;
5) Buddy-System explanation; and
6) Standard operating procedures.
¢) Date and signature.

In addition to the safety and health training, site personnel will receive Radiation Worker

Training (RWT) in accordance with 10 CFR 19. The training will conform to the

following criteria and training topics:

A. Radiation protection training 1s required for all occupational workers.

1. Radiation protection training is required before unescorted access is
allowed within the controlled areas.

a.

Satisfactory training is documented by successful completion of a
written examination.

19



b. Passing for a written examination is 75 percent.

All occupational workers are to receive documented requalification
training.

Qualification will expire 24 months after the successful completion
of the training cycle.

Requalification can be documented by completion of the training
course or through completion of an authorized bypass examination
process as incorporated by the training department and Health
Physics department.

Training will be commensurate with and based o the individuals job
assignment.

The minimum required information to be presented include:

a. Responsibilities, accountabilities, and authorities for their position.
b. Radiation protection administration and line organization.

e Documentation of safety awareness regarding radiation protection.

Retraining shall be provided when there are significant changes to Health
Physics policies and procedures which affect occupational workers.

Occupational Worker Training

Note: Training is to be commensurate with the job functions and work scope of
the individuals.

Regquired for all occupational workers.

Knowledge level is based on the occupational worker whose normal duties
are performed in non-radiological areas (i.e., clerical and administrative
workers who have limited access to the radiological areas).

The minimum training requirements include, but are not limited to:

a. Radiation and contamination control.

b. Somatic and genetic health effects from exposure to ionizing
radiation.




s

c. Allowable exposures to the unborn child.

d. Requirement for the individual to inform her supervisor of her
pregnancy.

e. The risk of low-level radiation exposure; including cancer and

genetic effects.

L. The risk of prenatal radiation exposure.
g Basic radiation protection concepls.
h Company radiation protection policies and procedures.

1. Employee and management responsibilities for radiation safety.

J. Emergency procedures.

Radiation Worker Training

L.

2

This training is mandatory for any individual who performs work in a
designated radiological area and/or whose designated work area is in a
radiological area.

Requirements include:

a. Successful completion of Occupational worker training.
b. Training should include classroom training and «pplied training as
nec. ssary.

(1) Training under assignment is acceptable if the training is
done under qualified supervision,

(2)  Completion of training is required prior to assignment as a
Radiation worker.

6. Successful completion of training that includes as a minimum, but
is not limited to the following, commensurate with the worker
assignment:

(1)  Radioactivity and radioactive decay.
(2) Characteristics of ionizing radiation,
(3) Man-made radiation sources.

(4) Acute effects of exposure to radiation.
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D.

(5)
(6)

(7)
(8)
9)
(10)
(11)

(12)

(13)
(14)

(15)
(16)
(17)
(18)
(19)
(20)

Risks associated with exposure to radiation.

Special considerations in the exposure of women of
reproductive age.

Dose-equivalent limits.

Mode of exposure - internal and external.
Dose-equivalent determinations.

Basic protective measures - time, distance, and shielding.
Specifnic  site  procedures for maintaining exposures
ALAKA.

Radiation survey instrumentation - calibration and
limitations.

Radiation monitoring programs and procedures.
Contamination control, including protective clothing and
equipment and workplace design.

Personnel decontamination.

Emergency procedures.

Warning signs and alarms.

Responsibilities of employees and management.
Interaction with Health Physics staff.

Operational procedures associated with specific job
assignments.

Successful completion of training will include the satisfactory

completion of the following practical factors.

(1)

2)
(3)

Donning and removal of anti-contamination clothing and
devices.

Whole body frisking techniques.

Hand and foot frisking techniques, ALARA practices,
Survey procedures, Air Sampling and Analysis.

Health Physics Tecanician Training

1.

)
-

Successful completion of Radiation Worker training is required.

Successfui completion of a written examination with a passing score of 80
percent is required.

Formal training in all operational aspects of the site radiological protection
program. This will include lessons learned and changes to operational
procedures that affect radiological practices.

Topics should familiarize the worker with,

o
rJ
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11.0

S) Type and limitations of personal protective equipment in use.

6) Proper use of protective equipment.

7)  General safety rules and policies in effect at the site.

8) Completion of a training acknowledgement log.

If a visitor does not, for any reason, obtain the required training nor have the required
OSHA training and medical examination, they will not be permitted in the Exclusioa or

Contaminant reduction zones.

STANDARD SAFETY OPERATING PROCEDURES

The following genera! safety rules will be in effect for all site personnel:

1) Eating, drinking, smoking, chewing gum or tobacco, and other practices that
increase the probability of hand-to-mouth transfer and ingestion of material is
prohibited in any area designated contaminated.

2) Hands and face shall be thoroughly washed upon leaving the work area and
before eating, drinking, urinating, or other activities.

3) Medicine and alcohol can increase the effects of exposure to toxic chemicals.

Therefore:




a)

b)

Personnel using prescription drugs shall inform the doctor who prescribed
them of their potential contact with toxic materials.

Personnel who take over-the-counter drugs within a day before work on
the site must inform the HPT of the warnings listed on the drug’s
container (the part of the label that says, for example, "Do not take this
medication if you are operating a motor vehicle").

Alcoholic beverage intake shall be prohibited during project operations.
Personnel under the influence of alcohol or recreational or illegal drugs

will not be allowed on site.

12.0 EMERGENCY EQUIPMENT and FIRST AID REQUIREMENTS

Sevenson will provide the following emergency and first aid equipment within the on-site

storage trailer:

1
2)
3)

4)

Industrial type first aid Kits;
2A:10B:C fire extinguishers;
Emergency eye wash units; and

Spill kit consisting of shovels, drums, and absorbent material.



1)

3)
4)
5)
6)
7
8)
9)

10)

13.0 RECORD KEEPING

Sevenson will maintain all records documenting the implementation of this pian. The

records will include:

Training Logs

Daily Logs

Real Time Air Monitoring for Particulate
Documentation of Safety Meetings
Decontamination Logs

Monitoring Equipment Calibration Sheets
Radiological Monitoring

Accident Report

Employee/Visitor Register

Medical Certifications

If an accident or a release of radioactive materials occurs during the course of the
project, the Gould Representative will be notified immediately and receive a written
report within 24 hours. Accidents or releases will also be reported to NRC Region III

and other cognizant agencies such as state and city as soon as Gould is notified.

The report will include the following items:

26



. Name, organization, telephone number, and location of the Contractor.

. Name ard title of the person(s) reporting.

. Date and time of the accident/incident.

. Location of the accident/incident, i.e., site location, facility name.

. Brief summary of the accident/incident giving pertinent details including type of

operation ongoing at the time of the accident/incident.

. Cause of the accident/incident, if known.
o Casualties (fatalities, disabling injuries)
. Details of any existing chemical hazard or contamination.

. Estimated property damage, if applicable.

. Nature of damage, effect on contract schedule.
° Action taken by the Contractor to ensure safety and security.
. Other damage or injuries sustained, public or private.

Daily safety inspection logs will be submitted to the Gould Representative for review and

include ihe following items:

. Date

. Employees in the particular areas

. Equipment being utilized by the employees named

. Protective clothing and equipment being worn by the employees
. Respirator daily fit-testing documentation, when worn

. Air monitoring results



. Signature of HPT

A daily radiation safety report will be submitted to the Gould Representative for review

and include the following items:

. Date

. Summary of surveys and samples completed
. Results of air sample analysis

. Summary of soil sample« performed

. Unusual occurrences or problems

. Corrective actions taken

. Summary of soil excavation, if performed

. Status of site conditions

. Signature of HPT

Employee's and Visitor's Logs shall include:

' Date

. Name

. Address

. Representing Agency or Company
* Time entering site

. Time exiting site



14.0  EXPOSURE MONITORING and SAMPLING

Radiation monitoring will consist of area, personal, site waste, occupational and

environmental air samples.

A. Area Monitoring

1.

ra

Gamma - Once a shift HPT or his designee will monitor the gamma radiation
exposure adjacert and inside the Exclusion Zone and record his findings on
radiological survey forms.

Real Time Particulate - A real time particulate monitoring program supplements
the airborne radioactivity monitoring program. The HPT or his designee makes
real-time measurements using a MDA-PCDI1 or P5-H2 at least once each hour
during active work in Radiation Control Areas near suspected sources of dust

emission. The results of this monitoring are recorded in the Daily Safety Log.

B. Personnel Monitoring

1.

External ixposure

Site personnel will be assigned a Landaver® K-1 Thermoluminescent Dosimeter
(TLD) which is evaluated once for this project to accurately determine their
external radiation exposure. TLD's are worn by those to whom they have been
issued whenever they enter an Exclusion Zone. TLD's will not be issued unless

the individual has completed the required 40 hour OSHA Safety and Health



training, a satisfactory medical surveillance examination, site specific training,

and radiation worker training.

Throughout the period of excavation, the HPT or his designee collects low
volume air samples at each work location where the highest concentration of
radionuclides is expected. RAS-1 air sampling pumps will be calibrated to collect
a minimum of 10,000 liters of air for an individual or group of individuals. The
samples will be analyzed for activity using a counter. Additional air samples
outside the work area, in areas directly adjacent to the work area, will be taken
to meet the requirements for individual members of the public. Air samples

outside the work zone are generally 100,000 liters in volume.

Laboratory support, for air sample filters where the site equipment is unable to
verify one tenth of the limits, will be supplied by Controls for Environmetal
Pollution, Inc. (CEP). These air samplers will be used to demonstrate
compliance with 10CFR 20.1302. The air samples 100,000L in volume will be

taken at the site boundary and analyzed for gross Alpha and Beta.

Action will be taken to reduce emissions if a sample indicates 6 E-16 uCi/cc

gross Alpha/Beta. This is 1/10 the limit of Thorium.
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b)
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sample taker; (d) the name of the assayer; (e) the date the sample was
assayed; and the assay results.

Counting Log - This log will contain data generated when samples are
assayed. For each sample assayed the following information will be
entered: (a) sample number; (b) type of sample; (c) date assayed; (d)
name of assayer; and (e) assay results. In addition, the counting log will
contain daily background and efficiency data together with the name of the
individual that tested the equipment

Daily Events Log - This log is generated by the HPT at the end of each
working day. it contains the significant happenings of the day. Items that
are included are: (a) any personnel contamination events; (b) any
airborne radioactivity at or above Maximum Permissible Concentrations
observed; (c) any fire or medical emergency; (d) a daily characterization
of project progress; and (e) any other unusual occurrence that could effect
exposure of individuals to radiation, project liability, or project progress.

This log is signed and dated by the HPT each day.
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U.S. NUCLEAR REGULATORY COMMISSION

REGION 111

License No. SNM-183 (terminated)
Docket No. 070-00133 (terminated)
Associated Licenses: 34-00653-0]

Report No. 99990003 /9311 (DRSS)

34-00653-02
C-3799
C-3692
Facility: Clevite Research Center
Division of Clevite Corporation
540 East 105" Street
Cleveland, Ohio
Inspection At: Neighborhood Progress, 105
(a former Clevite Corp. facility)
540 East 105'" Street
Cleveland, Chio 44108
Inspection Conduc Ad: May 27, 1993
V/ ok r
Inspector: D.7G. Wiedeman 7-2-93
Senior j;f;th [hysicist Date
Approved: J A. Grobe Z-13-93
ate

1 Cycle and Decommissioning

Inspection Summary

Inspection on May 27, 1993 (Report No.99990003/9311(DRSS))
Areas Inspected: This was 2 special inspection which included a review of the

former licensee’s activities associated with the decontamination and
remediation of their formerly used manufacturing and processing areas. This

inspection was in response to an NRC project in which an evaluation of
approximately 17,000 retired licenses was conducted by an NRC contractor, Dak
Ridge National Laboratories (ORNL), which on the basis of the information in
the retired license file, may have a potential for significant residual
contamination in their former facilities. Due to the lack of documentation in
the Clevite Corporation retired license files, the NRC contractor concluded
that the former facilities used by Clevite Corporation could have significant

amounts of residual contamination.

Results: The NRC inspector identified low levels of fix
contamination on the floor of the former licensee's manufacturing building.

The inspector did not jdentify any radiation levels above natural background
outside the facility. Based upon the inspection findings, it was concluded
that the facility was not successfully decontaminated to levels below the NRC

release criteria.

ed uranium



persons_Contacted

*§ Raymond J. Pierce, Facilities Manager, Neighborhood Progress, Inc.

(NP1)
* Dary) Rush, Vice President, NPI
@ Craig Bowman, Esqg., General Counsel, The Pullman Company
Robert Owen, Radiation Health Programs Administrator, Ohio
Department of Health
Todd T. Brady, R.T., Cuyahoga Counily Board of Health
@ Thomas Coyne, Esg., legal counsel for NPI

« Attended the exit meeting conducted on May 27, 1993.

# Telephone conversation conducted on June 15, 1993 regarding the
results of the smear tests taken on the day of the inspection.

@ Telephone conversation conducted on June 1, 1993 to discuss the

findings of the inspection.

Background

License No. SNM-183 was issued to Clevite Research Center, Division of
(levite Corporation on March 10, 1958 for use and possession of enriched
uranium-235 at their facility located at 540 East 105'" Street,
Cleveland, Ohio. The authorized activities included melting, alloying,
forging, rolling, welding, pickling, chemical and metallographic
analyses, machining, stamping and the sintering of enriched uranium
powder and ceramic materials for the production and fabrication of fuel
elements for nuclear reactors. Initially the license authorized 9,010
grams (9.01 kg) of 90% enriched uranium-235. Subsequent amendments to
the license authorized 55,800 grams (55.8 kg) of enriched uranium-235
(see Attachment A). According to documents found in the license files,
a special area located on the 1*' floor of the building (near the rear
of the building) was reserved for fabrica
Drawings found in the docket files show that this area had approximately
20 operational criticality areas. In 1962 Clevite Corporation elected
to not renew their license and prepare for the decontamination and
decommissioning of their facility. In a letter dated August 14, 1962
Clevite Corporation submitted their final radiation survey results. A
review of this radiation survey indicates that the maximum radiation
level over the surface of the working area was 140 microroentgen/hour
(uR/hr) measured at 1.0 cm from the surface and the average radiation
level was 30 wR/hr measured at that same distance. The Atomic Energy
Commission (AEC) conducted an inspection on August 30, 1962 to confirm
the licensee’s survey results. Apparently, the AEC inspector took nine
cmear tests in certain areas of the facility to compare with the
licensee’s results; however, it appears that direct radiation
measurements by the AEC inspector were not conducted during that

inspection.
Other licensed activities at this facility were conducted uncer license

No. 34-00653-01 and 34-00653-02. The 01 license authorized millicurie
amounts of phosphorus-32, sodium-24, potassium-42 and chlorine-36 for




use in irradiation and research on crystaliine compounds. The 02
license authorized sealed sources of cobalt-60 for use in irradiation
and radiography. Source Materia)l Licenses No. C-3790 and C-3692
authorized 200 pounds of natural uranium and 5 grams of thorium sulfide,
respectively, for research. It appears that work under the 01 and 02
licenses were being conducted on the second floor of the building. The
files did not indicate where work (research) with the source materials
was conducted. The docket files did not contain a close-out survey by
the licensee and a confirmatory survey by the AEC for the above
referenced licenses.

During the license file review by ORNL, references were made in the
terminated license file that disposal of contaminated waste materials
were made in an onsite incinerator. The NRC contractor also concluded
that due to the way that the radioactive material was used, there was a
potential for an off-site release and the on-site buildings could have
been left with contamination.

Facility Status

Neighborhood Progress, Inc., a non-profit corporation which
rehabilitates, refurbishes and manages industrial buildings, moved into
the building on Cecember 6, 1991. The building was purchased from The
Puliman Company who procured the assets of Clevite Corporation/Goulc,
Inc. It was the inspectors understanding that prior to 1969 the
original building owners were known as Cleveland Graphite Bronze/
Clevite. Clevite became a sole subsidiary and in 1969 Clevite merged
with Gould, Inc. In September 1981, the building was purchased by a
newly formed corporation, Imperial Clevite, Inc.. A "buy-out” occurred
in 1986 and the building reverted back to Clevite, Inc. In 1987, the
Pullman Company purchased certain assets which included this building
from Clevite, Inc. and Neighborhood Progress, Inc. purchased the
building in December 199] from The Pullman Co. The approximate size of
the entire site is 180,000ft* and the building is approximately
160,000ft: , the former fabrication and manufacturing area where
contamination was found is approximately 7,000ft* . Currently this area
is occupied by a tenant known as Grid Seal Corporation. The surrounding
neighborhood is a mixture of commercial buildings and single family
residences. Prior to the purchase of the building, Neighborhood
Progress, Inc. hired a private consulting firm (EDP Consultants) to
conduct an independent environmental assessment of the property which
included a radiation survey of the building. This assessment was
performed on August 6, 1991, and the consultant concluded that no
radiation levels above natural background were found, (See Attachment

B).

Independent Measurements

The inspector conducted radiologic surveys in and around the former
manufacturing areas on the first floor. The areas surveyed included
first floor locker rooms, rest rooms, hallways, offices, former
manufacturing areas, basement areas, incinerator, parking lot and

3




building down spouts and loading dock. The inspector noted that some
remodeling of the facility has occurred during the past 30 years. The
current property owner did not have any records of the disposition of
the building rubble and equipment that was removed during the
remodeling. The NRC inspectors radiologic surveys of the parking lot
and adjacent property did not identify any radiation levels above
natural background.

Independent radiation surveys were performed with a Victoreen, Model 150
portable survey instrument with a Model RP-1 pancake probe, NRC Tag No.
042444 which was calibrated on January 22, 1993. An instrument response
check with a .006 wCi thorium-230 check source showed 2,900 counts per
minute (cpm) which equates to 600-700 micreroentgens/hour (uR/hr) and a
1 uCi cesium-137 check source showed 19,000 cpm which equates to 2.8
mil1)iroentgens/hour (mR/hour). Attachment C of this report shows direct
radiation measurement locations and locations where smear tests were
taken. Attachment D shows the results of the smear tests for removable

contamination.

Background measurements taken in the parking lot with the Victoreen,
Model 190 showed 40-50 CPM which equals to 10-20 pR/hr. Random
measurements on contact with the floor of the 1'* floor manufacturing
area now occupied by Grid Seal, Corp. showed low level contamination in
an area that was approximately 9 £t X 15 ft that ranged from 400 to
2,800 CPM (beta + gamma) and one isolated area under a cabinet measured
120,000 CPM (beta + gamma). The inspector placed 2 piece of sheet metal
over this area to reduce the radiation level to near background. Smear
tests were taken on various areas that showed elevated radiation levels.
These smears were analyzed in the Region 111 laboratory and indicate
that the contamination is predominantly 2 beta emitter and the
contaminant is not removable. The results from the smear tests were
consistent with the findings of the AEC inspection conducted on

August 30, 1962. In conclusion, the inspectors direct radiation
measurements indicate that the low level contamination that remains on
the floor in the former manufacturing area exceeds the NRC release
criteria for release of facilities for unrestricted use. The NRC limit
for release of a licensed facility for unrestricted use is 1,000 dpm/100
e (removable), 5,000 dpm/100 cm (average over ] m’) and 15,000 dpm/100
cne (maximum) and direct radiation measurements not to exceed 200 pR/hr
(average) and 1,000 uR/hr (maximum) above natural background when
measured at 1.0 cm from the surface. This criteria is described in
*Guidelines for Decontamination of fFacilities and Equipment Prior to
Release for Unrestricted Use or Termination of Licensees for Byproduct,
Source, or Special Nuclear Material® dated August 1987.

Exit Meeting

The NRC inspector met with the individuals identified in Section ] of
this report and summarized the findings of the inspection. The
inspector informed the current property Owner representatives that the
independent radiologic survey indicated that the former Clevite
Corporation facility did not meet current NRC criteria for release of

4
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EDP Consultants, Inc.
August 28, 1991
Page 3 of 7 Glenvilie Development Site

GEIGER COUNTER SURVEY

On August 6, 1991, an environmental geologist from our office met

Mr. Gale Davies of Grid Seal Corporation. Mr. Davies escorted us
through the portion of the building which he is currently leas-
ing. From conversation with Mr. Davies, a longtime Clevite

employee, we learned that uranium fuel pellets were processed in
the western one-half of the first floor of the main building.
Mr. Davies was in charge of a number of sections in the former
uranium fuel processing area during the operations of Clevite-
Gould. We asked Mr. Davies if there were any other areas where
uranium was handled. The only other area of possible concern,
according to Mr. Davies, would be the former ceramics lab on the
second floor, where thorium oxide was handled. Mr. Davies indi-
cated that the former operations of Clevite-Gould were regulated
by the Atomic Energy Commission (AEC), and that when the uranium
fuel pellet processing area ceased production, the AEC conducted
an audit of the decontamination of the entire area.

During our walkover with Mr. Davies, our environmental geologist
was equipped with an Anton Electronics Geiger counter which is
accurate to within one-hundredth of a millirem. During our walk-
over of the former uranium fuel processing area, we did not
encounter any radiation levels above normal background, which was
measured outside of the building. Our radiation survey of the
second floor ceramics lab showed no indication of radioactivity.
In addition to the areas indicated by Mr. Davies we also surveyed
the remainder of the building, including the roof for indications
of abnormal radiation levels. We did not encounter any anomalous

radiation levels in the remainder of the building.
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Clevite Corporation
540 East 105 Street
Cleveland, Ohio

SUMMARY of SURVEY RESULTS

| Direct Removable Activity
location measursaent dpm/100cm”
NHumber CPM
beta+gamma alpha \ beta ]
(e) | (f)
i
§outh entrance- floor/wall " 1
1 joint 408 3.3922.90 l 10.024.0
2 Entrance tO Dew TOOS 720 1.3921.75 0.7920.62
1 4 left side to entrance to new 1,480 1.5621.87 4.1722.25%
| ! room
. Concrete seam in machine 2,800 2.0622.18 4.0422.26
| sbop warohouse
5 Under cabinet (floor) 120,000 2.3922.39 30.027.2
| machine shop -

Instrument - Victoreen B |

Note: All direct measurement
Date of survey 5-27-93

Survey by: D.

readings include background
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PRELIMINARY NOTIFICATION OF EVEN

Date: May 27, 1993
iT OR UNUSUAL OCCURRENCE PN3s331

D

This preliminary notification constitutes EARLY notice of events 28

1of POSSIBLE safety or public interest significance. The

information is as initially received without verification or
valuation, and is basically 2ll that is known by the Region III

staff on this date.

Facility:

Clevite Corporation
540 E. 105th Street
Cleveland OH

Former AEC Licensee

Subject:

Licensee Emergency Classification
General Emergency

_____Site Area Emergency
Alert

_____Unusual Event

X _N/A

CONTAMINATION FOUND AT FACILITY OF FORMER AEC LICENSEE

Clevite Corporation was a manufacturer of nuclear fuel under an
se

Atomic Energy Commls
fuel for the U. S.

ceased fuel manufac
survey by thJ
terminated. The 16

ssion licen including high-enriched uranium
Navy and AEC research reactors. The company
turing in the 1960s. A closeout radiation

licensee was accepted by the AEC and the license was

0,000 square foot building was sold in 19%1 to

Neighborhood Progress, Inc., and has been divided into smaller

sections for lease.

On May 27, 1993, a
performed a radiati
as a potent

Universities review of former AEC

The survey identifi

cracks and crevices

building now occupi

Region III (Chicago) radiation specialist
on survey at the site which had been identified

ially contaminated site in an Oak Ridge Associated

and NPC licenses.

ed low-level radioactive contamination in some
in the concrete floor of one portion of the
ed by a machine shop. The radiation levels

were measured at 100 to 700 microrad per hour at the floor surface

(10 to 20 microrad

measurement]. Meas

background levels.

per hour is the background radiation
urements at a distance of one meter were at
The NRC specialist found one small spot on the

floor which measured 30 millirad per hour at the surface,

L 8
primarily beta radi

The machine shc
license file 1
areas of the bu
cntamination wa
‘e also auA»eyed

el l\.l
11l ﬂx
as

i

re D

e
-

WE

ation.

area was surveyed because blueprints in the AEC
.

fied it as a fuel manufacturing area Other

ng were surveyed on a sampling basis and no
dentified. “clcctcd areas outside the building
and no contamination was identified.

The small spot of contamination was restricted and posted. The
remaining radiation measurements are such that they do not
represent a immediate health and safety problem to workers in the

building. However,
unrestricted use.

Region III will be

consulting with MNSS,

the measurements exceed NRC release limits for

reviewing the survey results and, after
wil) be discussing possible remedial actions

with the current building owner.
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NRC Correspondence Of:
December 30, 1993
”January 13, 1994

APPENDIX C



_, . ? UNITED STATES

ol NUCLEAR REGULATORY COMMISSION

: M oz REGION il

., 'f,%j HIL{/ f £01 WARRENVILLE RDAD

% s LISLE. ILLINOIS 60532-4251

' R T
F2ighborhood Progress, Inc. License No. SNM-183(terminated)
ATTN: Mr. Daryl Rush Docket No. 070-00133(terminated)
Vice President License No. 34-000653-01(terminated)

504 East 105" Street License No. 34-000653-02(terminzted)
Cleveland, OH 44108 License No. (-3790(terminated)

License No. C-3682(terminated)

Dear Mr. Rush:

This refers to the special inspection conducted by Messrs. R. L. Glinski and
0. G. Wiedeman on December 6 and 8, 1993, of the former facilities occupied by
Clevite Corporation located at 504 East 105*" Street, Cleveland, Ohio.

Licensed activities were previously authorized by Atomic Energy Commission
(AEC) Spec%al Nuclear Material License No. SNM-183, Byproduct Material
Licenses No. 34-000653-01 and 34-000653-02 and Source Material Licenses

No. C-3790 and C-3692. This also refers to the telephone conversation between
Mr. 0. G. Wiedeman and you on December 21, 1993, regarding the progress of our
laboratory analyses of the concrete sample and smear tests for removable
contamination collected during the inspection. The results of our preliminary
survey findings were discussed with Mr. Pierce at the conclusion of the
inspection on Cecember 8, 1993. A supplement to this report will be issued
when our laboratory results become available.

The enclosed copy of our inspection report identifies areas examined during
the inspection. The inspection consisted of a selective examination of
representative records from the former license file, observations, independent
measurements, and interviews with representatives of the current building
owner .

"ased vpon this inspection, we have concluded that five l-meter grids in the
t floor machine shop and one l-meter grid in the hallway outside the first
r machine shop and fuel assembly 2reas were not decontaminated to a
residual radiation level consistent with current NRC guidelines. The
radiation levels found in these areas do not constitute an immediate health
and safety problem for your tenants and visitors of the building; however, we
do expect remediation of the contaminated areas. It is our understanding that
Gould, inc. (representing the fcrmer licensee) has agreed to characterize and
remediate the contamination. We also are aware that our Headquarter’s Program
Office 1s reviewing the survey pian for your facility. Should you have any
questions regarding the inspection report, please contact Mr. George McCann
«t (708) £29-9856. (Questions regarding the survey should be directed to
Mr. Tim Johnson (301) 504-3603.
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U.S. NUCLEAR REGULATORY COMMISSION
REGION T11

Report No. 999-90003/93041 (DRSS)

License No. SNM-183 (terminated)
Docket No. 070-00133 (terminated)
License No. 34-00653-01(terminated)
License No. 34-00653-02(terminated)
License No. C-3790 (terminated)
License No. C-3692 (terminated)

Licensee: C(levite Research Center
Division of Clevite Corporation
%40 East 105" Street
Lleveland, Ohio

Inspection At: Neighborhood Progress, Inc.
(a former Clevite Corp. facility)
540 East 105" Street
Cleveiand, Ohio 44108

Inspection Conduct?i;//gecigper 6 and 8, 1993
] Ay 0 A
// & -

_ y7
Inspectors: D.’G. Wiedeman - /Cé//SEV 77
Senior Health Physicist Date
) e
%/’\ (—'r//}'(f%/ - -
R. L. Glinski (222 ~G 7

Radigtion Specialist

" Date
Approved by: G. ?rigs ann, Chief J q
FueT™Eadilities and Decomm¥ssioning Date [/

Section

Inspection Summary

Inspection on December 6 & 8, 1993 (Report No. 999-950003/93041 (DRSS))

Areas Inspected: This was a special followup inspection which included a
review of the former licensee’'s activities associated with the decontamination
and remediation of their manufactring, processing and research areas. This
inspection was a followup to the previous NRC inspection conducted on May 27,
1993.

Results: The NRC inspectors identified six areas that exceeded the NRC release
limit of 5,000 dpm (By)/100 cm®, averaged over one meter squared and four
individual areas that exceed the NRC release criteris of 15,000 3pm/100 cm® on
ihe floor of the former licensee’'s hailway and manuf.icturing areas of the
building. The inspectors did not identify any significant radiation levels
above natural background in the basement or former research areas on the
second floor. Based upon the inspection findings, it was concluded that the
facility was not successfully decontaminated to levels below the NRC release
criteria.




DETAILS

Persons Contacted

*Raymond J. Pierce, Facilities Manager, Neighborhood Progress, Inc.
(NPI)
#Daryi Rush, Vice President, NPI
Todd T. Brady, R.T., Cuyahoga County Board of Health

*Attended the exit meeting conducted on December 8, 1993,
#Telephone conversation conducted on December 21, 1993 regarding
progress of the laboratory sample analyses.

ackground

License No. SNM-183 was issued to Clevite Research Center, Division of
Clevite Corporation on March 10, 1958, for use and possession of
enriched uranium at their facility located at 54C East 105'" Street,
Cleveland, Uhio. The authorized activities included melting, ailoying,
forging, rolling, welding, pickling, chemicai and metallographic
analyses, machining, stamping, and the sintering of enriched uranium
powder and ceramic materials for the production and fabrication of fue)
elements for nuclear reactors. Initially the license authorized

9,010 grams of 90% enriched uranium-235. Subsequent amendments to the
license authorized 55,800 grams of enriched uranium-235. A special area
located on the 1* floor of the building (near the rear of the building)
was reserved for fabrication of fuel elements.

Other licensed activities at this facility were conducted under license
No. 34 00653-01 and 34-00653-02. The 01 license authorized millicurie
amounts of phosphorus-32, sodium-24, potassium-42 and ctlorine-36 for
use in irradiation and research on crystalline compound:. License

No. 34-00653-02 authorized sealed sources of cobalt-60 for use in
irradiation and radiography. Source Material Licenses No. C-379C and
C-3692 authorized 200 pounds of natural uranium and 5 graus of thorium
sulfide, respectively, for research.

Facility Status

Since the last NRC inspection conducted on May 27, 1993, (see NRC Report
No. 939-80003/93011(DRSS), status of the facility had not changed.
During a November 16, 1993 meeting between Neighborhood Progress, Inc.,
legal counsel for Gould Inc., and the NRC staff, it was agreed that the
NRC would conduct another inspection to further characterize the level
of contamination in the facility,

Independent Measurements
The NRC inspectors conducted radiologic surveys in and around the former
manufacturing areas on the first floor, basemeat and second floor

research areas of the building. The areas surveyed included the first

2
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fleor Jocker rooms, rest rooms, hallways, offices, former manufacturing
areas, vent:lation ducts and Joading docks. The NRC inspectors’
radiologic surveys of the basement and second floor research areas did
not identify any significant radiation levels above natural background.

Independent radiation surveys were performed with a Victoreen, Model 190
portable survey instrument with a Model RP-1 pancake probe, Serial

No. 000549, calibrated on October 12, 1993, and Ludlum Model 12, Serial
No. 105680 with a Model 43-5 panczke probe, calibrated on October 6,
1993. Prior to the surveys both instruments were checked for accuracy
and constancy with dedicated and traceable check sources. Both
instruments responded as expected. ODuring the instrument response
checks, both instruments were corrected for background, probe size,
geometry and counting efficiency with an NIST traceable standard. This
correction showed that 2,250 counts/minute (cpm) equates to

=15,000 disintegrations per minute/]100 cm® and 750 cpm (average) equates
to 5,000 “pm/m* beta/gamma radiation. Direct radiation measurement
results and locations where smear tests were taken are indicated in
Attachment A. Attachment B shows the results of the average contaminate
level in l-meter grids and the locations where smear tests were taken.

Background measurements taken in the parking lot with the Victoreen and
Ludlum survey instruments showed 45-55 counts per minute (cpm). 2
Measurements on contact with the floor were made in five areas of a one
meter grid of the 1" floor manufacturing area which showed the highest
radiation level. Each area was surveyed for alpha, beta and gamma

radiation and smear tests were taken to determine if the contaminate was
removable. A sample of chipped concrete was takesn to determine the

specific nuclide.

Five one meter grid areas in the manufacturing/machine shop area and one
l-meter grid in the hallway exceeded the NRC release criteria of

5,000 dpm/100 cm® (averaged over 1 square meter) and four specific areas
in the machine shop exceeded the NRC release criteria of 15,000

dpm/100 cm’. Smear tests were taken on various areas that showed
elevated radiation levels. These smear tests are currently being
analyzed in the Region 111 laboratory; however, previous smear tests
indicate that the contamination was predominantly a beta emitter and the
contaminant was not removable. The results from the smear tests and
concrete sample taken during this inspection were not available. A
supplemental report will be issued when the results become available.

In conclusion, the inspectors independent radiation measurements
indicate that the low level contamination that remains in the floor in
the former manufacturing area exceeds the NRC release criteria for
release of facilities for unrestricted use.

The NRC inspectors met with the individuals identified in Section 1 of
this report and summarized the findings of the inspection. The
inspectors informed the current property owner representatives t.at the

3
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UNITED STATES ) k r
NUCLEAR REGULATORY COMMISSION £ < AX
REGION 11 N v l L
201 WARRENVILLE ROAD gy 1 g qele
LISLE, ILLINOIS 80832-4351 A o | ’..'.'u'./‘ fof
Y 13 1994 N
Neighborhood Progress, Inc. License No. SNM-183(terminated)
ATTN: Mr. Daryl Rush Docket No. 070-00'33(terminated)
Vice President License No. 34-000653-01(terminated)
504 East 105" Street License No. 34-000653-02(terminated)
Cleveland, OH 44108 License No. C-3790(terminated)

License No. C-3692(terminated)
Dear Mr, Rush:

This refers to our December 6 and 8, 1993 special inspection. This also
refers to the January 7, 1994 telephone conversation between Mr. D. G.
Wiedeman and M. Ray Pierce, regarding the results of our laboratory analyses.
The enclosed copy is a supplement to our previous inspection report (Report
No. 999-90003/93041(DRSS) transmitted by mail on December 30, 1993. It
provides results of our laboratory analyses of the contaminated concrete
sample and smear tests for removable contamination which were collected at the
time of our inspection.

Based upon our laboratory findings, we have concluded that the contaminant is
predominantly a fixed beta emitter and the radiocactive material is uranium.
Any questions regarding this supplement should be directed to Mr. George
McCann at (708) 829-9856.

In accordance with 10 CFR 2.790 of the Commission’s regulations, a copy of
this letter and the enclosed inspection report supplement will be placed in
the NRC Public Document Room.

We will gladly discuss any questions you have concerning the inspection.
Sincerely,

( S, S
A Az 7’7: > /,./Q_;,//’ Ll ’L,
Gary L:/Shear, Chief,
Fuel Cycle and Decommissioning Branch

Enclosure: Inspection Report
No. 999-80003/93041(DRSS)~Supplement
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Report No.

License No.

Docket No.

License No.
License No.
License No.
License No. C

1Censee:;

Inspection

Inspection

Inspectors

U.S. NUCLEAR REGULATORY COMMISSION

-

REGION 111

™

999-90003/93041 (DRSS ) -Supplement

SNM-183 (terminated)
070-00133 (terminated)
34-00653-01(terminated)
34-00653-02(terminated)
C-3790 (terminated)
-3692 (terminated)

Clevite Research Center
Division of Clevite Corporation
540 East 105'" Street

Cleveland. Ohio

At: Neighborhood Progress, Inc.
(a former Clevite Corp. facility)
540 East 105" Street
Cleveland, Ohio 44]08

Condurt£d~ /jfmber /arggf 1993

: / ’! o j;—f/""/'\-.«» —
U

G. H‘edemdn
Senior Health Physicist

W=
R. L. lenskl
ﬁ;iiath% Specialist

Y 7 1 [ it L]

Approved 2): e
#4) G/ M. fanv Chief

Inspection_

Inspection

Fuel F .1i1;1($ and Decommissioning

Section

Summary

on December 6 and 8. 19

%

Date”

Viesda

Date

Why

Date”’

93 (Report No. 999-90003/93041(DRSS)-

Supplement)
Areas Inspected: This report is a supplement to Report

No. 999-90003/93041(DRSS) issued December 30,
concrete taken from the

from six 1

1993. A sample of contaminated
floor of the former manufacturing area and smear tests
-meter grids were collected December 6 & 8, 1993.

Results: The NRC Region I11 laboratory analyses confirmed that the radioactive

material is predominately a fixed beta emitter and uranium.

this data,
of the six

After review of

it was confirmed that the level of fixed contamination within five
l-meter grids exceed the NRC release criteria and the remaining
grid approaches the NRC limit.
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APPENDIX D
Applied Health Equipment

Cahibration Criteria



APPLIED HEALTH
CALIBRATION

4, GANNMA PROCEDURE CRITERIA

1. The source will be approximatley a point source.

2. Either the spparent source sotivity or the expcsure
rate et a given distence will be tracesble by documented
meapurements toc a standard certified within 5 percent
accureoy treceable toc the Netionel Bureau of Standerds.

3. Only Cs-137 and Ra-226 und their sssocisted photon
energies will be emploved.

4. The sources will be sufficient to give exposure
retes between .1 mR/hr and 1 R/hyr.

S. The inverse sguare law backed up by certified
moagurements will be used to correct for change in exposure
rates due to changes in the distence or souroce decay,

6. A calibration/service record will be made of each
survay meter oalibration.

7 A single point on a survey meter scale will be
oconsidered satigfactorily calibreted if the indiocated
expouure rate differs from the actusl exposure rate by less
then 10 percent. Thie proocedure %will only be used in extrexe
exceptions,

8. Heters on whioh the user selects a linear scale will
be crlibrated at no less than two points on eaoh ecale. The
pointe will be at approximately 1/3 and 2/3 of the full soale
deflection.

8. Meters that have & multidecade logarithmic scale
will be calibreted &t ro less than one peint on each decede
and no less than two points for the entire range. These
points will be at approxipetely 1/3 and 2/3 of the full scale
deflection.

10. Meters that heve an automatically ranging digital
display device for indicating rates will be calibrated 2t no
less than one peint on each deocade and no less than two
points for the entire range. These points will be at
approxizately 1/3 and 2/3 of the full scele deflection,

11. PReadings above 1000 ®wR/hr will not be calibrated.
These scales will be checked for operation and approximate
correct response.

12 The ocalibration service/record will indicate the

procedure used, the dats cobtained and indentification of the
equipment

B. CALIBRATION/SERVICE RECORD CRITERIA

1 The cwner of the instrument .

2. A description of the instrusent that includes
venufacturer, model number end serial number of the
base weter and model number end gerial number of the
probe/detector/ion ohexmber .

3. A desoription o¢f the calibration gource and position
or reletionship between the probe/detector/ion chamber and
the gepma rav field.

4. The calibration pointe on each scale or renge and
the indicated responses on each spale or range. With these

LICENSE # 37-08135-D1
RDATED JAN. 1st. 18€S
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APFLIED HEALTH PHYSICS, ING_
CALIBEATION PROCEDURES

readings correction factors will be used for excessgive
ineoccurecies.

S. The battery check reading statis if aveilable,

8. Shielded detectors are to be calibrated in the
shielded position unless otherwise stated.

7. The check source reeding and description of how it
wes taken, if available.

8. The name of the Person who performed the calibration
and the date on which the calibration wes performed.

C. CALIBRATION/SERVICE STICKER CRITERIA

1. The source that was used tc calibrate the
instrument.
The bettery cheok reading.
Exooesive correction fectors.
éngle of detection for probe/detector/ion chamber.
The oheck source reading.
The naze of the person calibrating.

. The date of the calibration and the date due for
recslibration,

e B oo RS BN N Y

D. SPECIFIC GAMMA CALIBRATION PROCEDURES

1. Receipt-Instruments are received and surveyed for
contamination using a pancake window GM survey meter, and
upon release the are cleaned with detergent for ocslibration
pPrepearetion.

2, Preperation-The instruments are visually inspected
for abuse 1f 50 it is duly ncoted. Receiving condition and
wode of calibrstion desired is also recorded. All batteries,
lagps and cther general maintenance parts are replace where
neceesary. The high voltage, line voltage, line current, ete.
are inspected where negescary. Any detection windows are
inspected and the unit is give & vibration interferencs test

The inetrument is now exposed to a smell cheok source of
CO-80 insure responme. All relavant data is reccrded to
aoocount for preperstionel check.

J. Write Up~The instrument's celibretion/service record
is completed with the exception of the reeponse dets.
4, Calibration-All instruments are exposed to gamaa

radiantion levelg on esoh renge within the scope of our source
strength. Each range is adjusted to within plus or minus 10
peroent accuraoy where poggible. Any range or ranges out of
acourecy by e devietion of greater than 10 percent will be
noted and correction factors supplied., Each range where
Possible will be exposed to st least 2-points per range at
epproximately 1/3 and 2/3 of full ecale deflection. The
minumal exposure will be l-point at 1/2 full scale
deflection. Any instrument thet has an integration mode will
8l9o be checked for adequate operation by timing exposures of
§amme radiation levels. All the relavent data is then
recorded.

5. Post Preparation-The instrument ig ageain exposed to

£ 37-08135-01
DATED JAN. 1st. 1988



APPLIED HEALTH PHYSICS. INC.
CALIBEATION PROCEDURES

the check source cf CO-80 and finsl inspection is done. All
power switches are fastened down in the 0ff position for
trangit. The unit is now released for with the completed
calibration/service record completed for pick uvp or shipping
by way of the reguested cerrier. United Parcel Service is
used when no other carrier is suggested.

E. SPECIFIC ALPHA/BETA CALIBRATION PROCEDURES

1. Receipt-Instruments received and surveyed for
contamination with & pancake GM survey meter, and upon
release cleaned with detergent for calibration preparstion,

2. Preperation-The instrumente received are visually
inspected for sbuse and if so it is duly noted. Receiving
condition and mode of calibration desired recorded. All
batteries, lamps and other general maintensnce parts are
replaced where necessary. High voltege, line voltage, line
current, etc. are inrspected and sdjusted where necessary. Any
windows are exemined for tears, light leake or vibation
problems. The instrument is now exposed to & oheck source of
U-2398 to assure operation. The relavant data is recorded to
account for preperstion check.

3. MWrite Up~The instrument’'s celibration/service record
18 completed with the exception of the response data.

é. Calibration-All instruments are electronioally
calibrated for the detection of pulse rates on every range.
Each range where possible will be exposed to 2-points per
range at approximately 1/3 mand 2/3 of full scele deflection.
The minumal range exposure will be l-point at 1/2 full scale
deflecticn. All vrelavent datma 4t then reocorded for
calibration/service record. The instrument is then exposed to
ALPHA/BETA radiation levels/renges within the scope of our
souroce strengths and elements available, Which are (PU-238,
alpha / C-14, SRY-80, bete). Celculations of ALPHA/BETA
efficlencies on contact to s 2-pi geometry will be recorded
for eaoh meter probe/detector/ion ohember combination.

5. Post Preparation-The instruzent is then exposed to
the U-238 cheok svurce and the final inspection is done. All
povwer switches are fastened down in the off position for
transit and the unit is released with the appropriate date
on the calibration/service record for pick up or shipping by
the requested carrier. United Paroel Service is used when
there is no requeeted carrier.

F. SPECIFIC MULTIPLE SOURCE CALISRATION PROCEDURE

1. BSoope- The above calibration procedures will be used
to accomodate any versitile deteotion equipment at the
clients regquest. These procedures can be combined to
accomodate equipment with multiple probes or probes with
multiple detection capabilities to schieve a more versitile
calibration.

LICENSE ¢ 37-08135-D1
DATED JAK. 1st. 1888
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