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1.0 INTRODUCTION AND SUMMARY

At the request of Shieldalloy Metallurgical Corporation
(SMC), Hilbert Associates, Inc. was subcontracted to
assist SMC with the developement of a radiological
program associated with the planned crushing and
stockpiling of Ferrovanadium (FeV) slag at the SMC
facility in Newfield, NJ.

SMC manufactures a variety of specialty ferrous alloys
from ore materials. The process methods for two of the
manufactured products each produces each produces a
byproduct from the operation; FeCb (ferrocolumbium) and

FeV (ferrovanadium) slag. The FeCb slag is unique in
that the ore contains naturally elevated concentrations
of thorium and uranium. The thorium and uranium

activity concentrations in the FeCb slag typically
exceed 0.05% by weight and are subject to and controlled
by the USNRC Source Material license held by SMC.
Radioactivity concentrations for FeCb slag have
previously been reported (Reference 6.1) for Th232 of
220 to 610 pCi per gram and for U238 of 180 to 320 pCi
per gram. The FeV slag does not contain licensable
gquantities of radioactive materials. Radioactivity
concentrations for FeV slag have previously been
reported (Reference 6.2) for Th232 of 5 to 7 pCi per
gram and for U238 of 7 to 9 pCi per gram.

SMC arranged for a contractor to provide the crushing
mill equipment and labor to crush approximately 6000
tons of FeV slag. Hilbert Associates, Inc. prepared a
Work Plan (Enclosure 7.1) for the project which
integrated a radiological screening (survey) and
sampling program with the planned work methodology. The
primary objective of the radiological program was to
insure that FeV slag product does not exceed the
regulatory limits for radioactive source material and is
not appreciably contaminated with other materials

having higher concentrations of radioactivity than FeVv
slag. The radiological program additionally provided
radiological controls surveillance, routine surveys, and
verification sampling/analysis of the FeV product
material. The elements of the radiological program are
presented in Section 2.2 of this report.

The project was initiated on 11/18/91 and continued
through completion on 12/20/91. Six 1000 ton piles of
crushed FeV slag were produced and stored on the SMC
site pending later disposition to the designated client.
Samples of the crushed FeV product were analyzed by HpGe
gamma spectroscopy for U238 and Th232 and were confirmed
to be equivalent to the natural radioactivity
concentration of the FeV slag. The radiation survey
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program de51gned to 1dent1fy possible fugitive FeCb slag
potentlally mixed with the FeV slag resulted in the
identification and removal of approx1mately 5 tons of
FeCb slag from the process pathway prior to crushing
operations. The slag was marked and staged for return
to the on-site FeCb slag storage area.

This report presents a detailed discussion of this
project and provides the results of applicable
radiological measurements.

2.0 PROJECT DESCRIPTION
2.1 Work Area Description

Both the FeV and FeCb slags are stockpiled in
segregated areas located at the eastern end of the
SMC property. The area 1is referred to as the
Source Material Storage Yard (SMSY). The general
work area associated with the radiation screening
and crushing project was the eastern end of the
SMSY extending from the western limit of the FeV
slag stockpile(s) to the site security fence. The
work area was adjacent to the radiologically
controlled area (RCA) associated with the FeCb
source material slag piles.

2.2 Project Chronology

This section presents a summary timeline of the
project operations and profile of major activities.

11/18/91 Project start date. Contractor personnel
on site. Radiological training and
project familiarization seminar by
Hilbert Associates. Site safety training
seminar by SMC Safety Training and
Personnel Manager.

11/19/91 Start of FeV slag removal operations and
radiation screening. Personnel dosimetry
issued and bioassay (urinalysis) samples
collected from project personnel.

11/19/91-

12/06/91 Radiation screening of FeV slag in
laydown area prior to removal to material
pile designated as eligible for crushing
mill. Operations involved two front end
loaders for FeV transport, two
radiological technicians for radiation
survey of exposed FeV slag, and one
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laborer to assist in removal of debris.
Approximately 5000 tons of FeV slag
accumulated during this time period.

12/05/91 Crushing mill arrival and setup.
12/7/91 Start crushing mill operations.

12/7/91-

12/19/91 Crushing of screened FeV slag into six
1000 ton product piles. Additional
radiation screening of about 1000 tons of
FeV slag to accumulate the total 6000

tons for input to crushing mill. No
visible dust generated from impactor type
crushing mill. Downwind air sampling

performed intermittently during crushing
operations. Samples of FeV product
obtained during crushing operations.

12/20/91 Operations completed. Final equipment
radiation/contamination surveys.
Personnel dosimetry and final bioassay
samples collected.

2.3 Radiological Program

The work plan implemented a radiological controls
program commensurate with the known radiological
status of the slag types and work area
considerations. The program consisted of three
elements; (1) radiological monitoring during work
operations, (2) radiation screening surveys of the
FeV slag in the laydown area, and, (3) verification
sampling and analysis of the FeV product material.

2.3.1 Radiological Monitoring
2.3.1.1 Personnel Training and Monitoring

All project personnel attended a seminar
training session on 11/18/91 for both SMC
site safety training and a radiological
training seminar consistent with 10CFR19
requirements for information to workers.

Whole body radiation dosimetry (TLD) and
bioassay (urinalysis) requirements were
explained and implemented prior to the start
of work.

2.3.1.2 Radiation and Contamination Surveys
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Periodic routine direct radiation and
contamination surveys were performed during
FeV slag screening and crushing operations.
High contact areas of the contractors

equipment were routinely surveyed. High
contact areas for personnel (gloves and work
boots) were routinely surveyed during

handling operations and particularly prior
to lunch breaks and upon the end of the work
shift. Direct surveys in the work area were
performed in low gamma radiation background
areas provided by heavy equipment. There
was no indication of fixed or removable
contamination during the project.

2.3.1.3 Airborne Radioactivity

Sampling for airborne radioactivity was
performed periodically during crushing
operations in a downwind location adjacent
to the impactor unit. There was no visible
dust emissions from the impactor unit during
operation.

FeV Radiation Screening Surveys

The FeV slag was removed from the FeV
stockpile by the front end 1loader and
deposited in a predetermined area called the
laydown area. The slag was discharged and
spread out in a planar geometry for the
radiation screening of the material prior to
transfer of the material to the crushing
mill location.

Gamma radiation surveys were performed using
2 inch by 2 inch NaIlI detectors. The
detectors were suspended to within a few
inches of the slag and moved over the entire
slag array. Due to the high radioactivity
concentration of the FeCb source material
relative to the FeV slag, individual FeCb
slag fragments acted as discrete point
sources of gamma radiation and were
immediately indicated by the NalI detectors
by a rapid audible increase in gamma
radiation count rate. Upon indication

of radiation detection at twice the
background 1level, the immediate slag area
was 1investigated in a detailed manner with

the NaI instrumentation to identify
radiation sources. Audio headsets were used
to increase surveyor efficiency. Although

background gamma radiation levels measured
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by the sensitive NaI detectors was
approximately 60,000 cpm (variable dependent
upon location), the FeCb slag fragments were
easily detected by the near surface survey.

Pieces of FeCb slag were immediately removed
to a stockpile area or marked (painted) for
removal by equipment when the size of the
slag fragment was not manually handleable.
Approximately 225 radiation technician
manhours were utilized to screen 6000 tons
of FeV slag.

Verification Samples of FeV Product Material

Samples of the FeV product (crushed slag)
were taken and packaged in a 500 cc re-
entrant geometry (Marinelli container) for
later HpGe gamma spectroscopy gquantatative
analysis. Four samples of approximately 700
grams were taken from each of the 1000 ton
product piles. The impactor unit provided a
means to insure that the samples material
was representative of the product pile and
that the sample matrix composition was
suitable for gamma spectroscopy analysis.

As the impactor unit operated, slag fines
were deposited on two screening units under
the impactor. These screens were removed
and replaced at least daily during impactor
operations. The fines collected at the
screen locations and were removed at the
time the screens were cleaned and replaced.
The fines were selected as the sample

matrix material both due to the composition
of the material and the correlation of the
collected material to the amount of crushed
material and the respective product pile in
which the crushed product was placed. The
samples can certainly be called
representative of the respective product
pile.

Due to the efficiency of the radiation
screening of the FeV slag at the laydown
area, there was a high confidence that the

sample(s) radioactivity concentrations
should be like that of the FeV feed stock
radioactivity concentrations. The results

of the samples (Section 4.5) wverify the
original uranium and thorium radioactivity
concentrations of the FeV slag.
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3.

0

RADIOLOGICAL INSTRUMENTATION

3.1

Instrument Identification

The radiation detection instrumentation used for
this project is typical of the industry standard.
The types of instruments and their primary use is
discussed in this section. Calibration reports are
included as Enclosure 7.2 to this final report.

3.1.1

Portable ratemeter/scaler with GM pancake
detector.

Description: Eberline ESP-1 with Ludlum 44-9

General Use: Direct beta-gamma radiation
measurements and smear analysis
in scaler mode.

Portable ratemeter/scaler with NalI gamma
scintillation detector.

Description: Ludlum 2221 with Ludlum 44-10

General Use: High sensitivity gamma
detection used for FeVv
radiation screening surveys.

Portable ratemeter with alpha scintillation
detector.

Description: Ludlum Model 2 with 43-65 alpha
scintillation detector.
General Use: Direct alpha radiation surveys

Portable ratemeter/scaler with gas flow
proportional detector.

Description: Ludlum M.2221 with 43-68 gas
flow detector.

General Use: Direct beta-gamma radiation
surveys

Regulated Air Sampler

Description: Eberline RAS-1 Regulated Air
Sampler

General Use: Low volume continuous air
environmental sampling

Radiation Sources/Standards

Description: Calibrated beta-gamma and alpha

sources for portable instrument
efficiency determination. Gamma
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emitting source standard for
gamma detection instrument
response check.

3.2 Instrument Efficiencies and Detection Limits

3.2.1

Instrument Efficiency

Portable beta-gamma and alpha radiation
detection instruments were checked daily for
detection efficiency (cpm per dpm) using the
calibrated source standards. The calculated
efficiency was used to quantify field
measurements.

Gamma detection instrumentation was checked
daily to confirm appropriate gamma radiation
response. Gamma detection efficiency was
not determined since gamma detection
instruments were used in a qualitative mode
for FeV slag screening.

Detection Limits

Minimum detectable count rate (MDCR) and
minimum detectable activity (MDA) or lower
limit of detection (LLD) were determined for
field measurements in the following manner:

MDCR = 4.65(Cb)1/2/Ts + 3/Ts

and MDA = MDCR / EFF

where Cb is the standard deviation in the
total number of background counts in
thr counting interval(counts)
Ts is the count interval (min)
EFF is the counting efficiency in cpm

per dpm or use with conversion factor
for units of cpm per unit activity

Typical LLD Determinations

(1) Smear Analysis with 44-9 GM pancake
detector/ESP-1 scaler mode

EFF = 0.10 cpm/dpm

Ts = 1 min
Background Count Rate = 50 cpm
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(2)

(3)

(4)

Then MDCR
MDA

35.9 cpm
359 dpm per 100cm2 smear

Direct beta-gamma radiation survey
with 43-68 gas flow proportional
detector

EFF = 0.25 cpm/dpm
Ts = 1 min
Background Count Rate = 150 cpm

Then MDCR
MDA

60.0 cpm
240 dpm per 100cm2 direct

Direct beta-gamma radiation survey
with 44-9 GM pancake detector

EFF = 0.10 cpm/dpm
Ts = 1 min
Background Count Rate = 50 cpm

Then MDCR = 35.9 cpm per detector area
MDA 359 dpm per detector area
2333 dpm per 100cm2 direct

Direct alpha radiation survey with
43-65 alpha scintillation detector

EFF 0.12 cpm/dpm
Ts 1 min
Background Count Rate = 1 cpm

Then MDCR
MDA

7.7 cpm per detector area
64 dpm per detector area
128 dpm per 100cm2 direct

hnu
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4.0 RADIOLOGICAL RESULTS

Sections 4.1 through 4.5 present results of various
radiological measurements performed during this project
as follows:

4.1 Results of personal whole body dosimetry (TLD)
radiation exposure by Teledyne Isotopes.

4.2 Results of bioassay (urinalysis) samples for
project personnel; each individual obtained samples
at the beginning and end of the project. Samples
were analyzed by Controls for Environmental
Pollution for U238 and Th232.

4.3 Results of downwind low volume continuous air
samples during impactor unit operations.

4.4 Summary of radiation and contamination surveys
performed during project operations.

4.5 HpGe gamma spectroscopy results for U238 and Th232

for FeV product pile samples. Samples were
analyzed by Hilbert Associates, Inc.
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RESULTS OF DOSIMETRIC ANALYSES
WHOLE BODY PENETRATING RADIATION
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————— —— — — — —————— T —————— —————— T ————————— - - — ———— ——— ———————— -

MONITORING PERIOD: 11/19/91 TO 12/20/91

LOCATION: SHIELDALLOY METALLURGICAL CORPORATION
NEWFIELD, NEW JERSEY

TYPE OF MONITORING: WHOLE BODY

CONTRACTOR ISSUE: HILBERT ASSOCIATES, INC.

DOSIMETRY ANALYSIS: TELEDYNE ISOTOPES

———————————————————— — ———— ——— — — T S S S S S S S S S S ———————— — — —

TLD # NAME SSN (1) RESULT (mRem)
014 T. ANGELINO 138-76-7852 0.00
015 T. BEAMER 142-42-3817 0.00
016 R. DUGAN 148-29-3051 0.00
017 R. D'ORAZIO 138-52-5260 0.00
018 P. BEAMER 145-52-2381 0.00
019 W. KANE 142-72-4653 0.00
020 D. GILL 521-88-4681 0.00
021 E. MURPHY 147-74-2416 0.00
022 E. LANING 174-48-1516 0.00
023 R. WHITE 144-36-8852 0.00

(1) WHOLE BODY PENETRATING RADIATION DOSE REPORT FROM
TELEDYNE ISOTOPES REPORT 1/17/92.

REVIEWED BY: HILBERT ASSOCIATES INC.

(,/////C/////// |

Stephen E. Miller ~
Pregident

840 MAPLE AVE, BT 9 ¢ SARATOGA SPRINGS, NEW YORK 12866 ¢ 518 584 0166 « FAX 518 584 8529




SECTION 4.2

RESULTS OF BIOASSAY ANALYSES
URINALYSIS FOR TH232 AND U238




——————————————————— — — — ——— ——— ——— ——— ————————————————— ——— ———————

MONITORING PERIOD:
LOCATION:

11/19/91 TO 12/20/91

SHIELDALLOY METALLUGICAL CORPORATION
NEWFIELD, NEW JERSEY

URINALYSIS

HILBERT ASSOCIATES, INC.

CONTROLS FOR ENVIRONMENTAL POLLUTION
SANTA FE, NM

TYPE OF MONITORING:
CONTRACTOR ISSUE:
ANATLYTICAL LABORATORY:

————————————————— T ————— ——————— ————————————————————————— — ——— ——

SAMPLE (1) RESULT (dpm/L)
DATE NAME SSN Th232 U238
11/19/91 W. KANE 142-72-4653 < 0.03 < 0.03
11/19/91 E. LANING 174-48-1516 < 0.03 < 0.03
11/19/91 T. BEAMER 142-42-3817 < 0.03 < 0.03
11/19/91 T. ANGELINO 138-76-7857 < 0.03 < 0.03
11/19/91 R. D’ORAZIO 138-52-5260 < 0.03 < 0.03
11/19/91 D. GILT 521-88-4681 < 0.03 < 0.03
11/19/91 E. MURPHY 147-74-2416 < 0.03 < 0.03
11/25/91 R. DUGAN 148-29-3051 < 0.03 < 0.03
11/19/91 P. BEAMER 145-52-2381 1.5+/-0.6 < 0.03
11/19/91 R. WHITE 144-36-8852 < 0.03 < 0.03
12/20/91 E. LANING 174-48-1516 < 0.03 < 0.03
12/20/91 T. BEAMER 142-42-3817 < 0.03 < 0.03
12/20/91 T. ANGELINO 138-76-7857 < 0.03 < 0.03
12/20/91 R. D/ORAZIO 138-52-5260 < 0.03 < 0.03
12/20/91 E. MURPHY 147-74-2416 < 0.03 < 0,03
12/20/91 R. DUGAN 148-29-3051 < 0.03 < 0.03
12/20/91 R. WHITE 144-36-8852 < 0.03 < 0.03

12/20/91 P. BEAMER 145-52-2381 not sampled
12/20/91 W. KANE 142-72-4653 < 0.03 8.6+/-6.3

(1) Controls for Environmental Pollution Reports #91-12-204
(1/29/92) and #91-12-590 (2/3/92)

REVIEWED BY:

HILBERT ASSOCIATES,

INC.

SE Wi

Stephen E. Miller

President

640 MAPLE AVE, RT 9 ¢ SARATOGA SPRINGS, NEW YORK 12866 » 518 584 0166  FAX 518 584 8529




SECTION 4.3

RESULTS OF AIR SAMPLE ANALYSES
IMPACTOR UNIT OPERATIONS
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LOCATION OF AIR SAMPLE: SMC

DATE OF AIR SAMPLE: 12/06/91
VOLUME OF AIR SAMPLE: 6000 LITERS
SAMPLE IDENTIFICATION: IMPACTOR AREA

DATE OF REPORT: 01-21-1992
INSTRUMENTATION
BETA-GAMMA ALPHA
INSTRUMENT MODEL LUDLUM M.2929 DUAL CHANNEL SCALER
INSTRUMENT /N 50718
INSTRUMENT CAL DATE 02/18/91
EFFICIENCY SDURCE €99 TH320
EFFICIENCY(cpm/dpm) 14 341
SELF-SHIELD FACTOR 1 1.2
GEOMETRY FACTOR 1 1
BACKGROUND COUNT TIME(min) 3 3
SAMPLE COUNT TIME(min) 3 3

BETA-GAMMA ALPHA
BACKGROUND COUNT RATE 56.6 .33
SAMPLE COUNT RATE 59.6 1.33
NET SAMPLE COUNT RATE 3 1
MIN DETECTABLE COUNT RATE 61.59291 5.626692

ACT CONC (uCi per cc) 1.185396E-12 1.320969E-13

MDAC (uCi per cc) 1.633955E- 14 2.560147E-13

640 MAPLE AVE, RT 9  SARATOGA SPRINGS, NEW YORK 12866 = 518 584 0166 » FAX 518 584 B529
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LOCATION OF AIR SAMPLE: SMC

DATE OF AIR SAMPLE: 12/709/91
VOLUME OF AIR SAMPLE: 9600 LITERS
SAMPLE IDENTIFICATION: IMPACTOR AREA

DATE OF REPORT: 01-21-1992
INSTRUMENTATION
BETA-GAMMA ALPHA
INSTRUMENT MODEL LUDLUM M.2929 DUAL CHANNEL SCALER
INSTRUMENT S/N 50718
INSTRUMENT CAL DATE 02/18/91
EFFICIENCY SOURCE TC99 TH320
EFFICIENCY(cpm/dpm) 114 341
SELF-SHIELD FACTOR 1 1.2
GEOMETRY FACTOR 1 1
BACKGROUND COUNT TIME(min) 3 3
SAMPLE COUNT TIME(min) 3 3
ANALYSIS RESULTS
BETA-GAMMA ALPHA
BACKGROUND COUNT RATE 56.6 .33
SAMPLE COUNT RATE 50.6 2.33
NET SAMPLE COUNT RATE -6 2
MIN DETECTABLE COUNT RATE 61.59291 5.626692

ACT CONC (uCi per cc) 1.021222€E- 14 1.651211E-13

MDAC (uCi per cc) 1.021222E-14 1.600092E-13

640 MAPLE AVE, RT 9 e SARATOGA SPRINGS, NEW YORK 12866 » 518 584 0166  FAX 518 584 8529
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LOCATION OF AIR SAMPLE: SMC

DATE OF AIR SAMPLE: 12/10/91
VOLUME OF AIR SAMPLE: 13200 LITERS
SAMPLE IDENTIFICATION: IMPACTOR AREA
DATE OF REPORT: 01-21-1992
INSTRUMENTATION
BETA-GAMMA ALPHA
INSTRUMENT MODDEL LUDLUM M.2929 DUAL CHANNEL SCALER
INSTRUMENT S/N 50718
INSTRUMENT CAL DATE 02/18/91
EFFICIENCY SOURCE TC99 TH320
EFFICIENCY (cpm/dpm) 114 341
SELF-SHIELD FACTOR 1 1.2
GEOMETRY FACTOR 1 1
BACKGROUND COUNT TIME(min) 3 3
SAMPLE COUNT TIME(min) 3 3
ANALYSIS RESULTS
BETA-GAMMA ALPHA
BACKGROUND COUNT RATE 56.6 33
SAMPLE COUNT RATE 58 1
NET SAMPLE COUNT RATE 1.400002 67

MIN DETECTABLE COUNT RATE 61.59291 5.6266%2
ACT CONC (uCi per cc) 7.427068E-15 4.022951E-14

MDAC (uCi per cc) 7.427068E-15 1.163703E-13

640 MAPLE AVE, RT 9 * SARATOGA SPRINGS, NEW YORK 12866 ¢ 518 584 0166 » FAX 518 584 85293
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LOCATION OF AIR SAMPLE: SMC

DATE OF AIR SAMPLE: 12711/
VOLUME OF AIR SAMPLE: 4800 LITERS
SAMPLE IDENTIFICATION: IMPACTOR AREA

DATE OF REPORT: 01-21-1992
INSTRUMENTATION
BETA-GAMMA ALPHA
INSTRUMENT MODEL LUDLUM M.2929 DUAL CHANNEL SCALER
INSTRUMENT S/N 50718
INSTRUMENT CAL DATE 02/18/91
EFFICIENCY SOURCE TC99 TH320
EFFICIENCY (cpm/dpm) 114 341
SELF-SHIELD FACTOR 1 1.2
GEOMETRY FACTOR 1 1
BACKGROUND COUNT TIME(min) 3 3
SAMPLE COUNT TIME(min) 3 3
ANALYSIS RESULTS
BETA-GAMMA ALPHA
BACKGROUND COUNT RATE 56.6 .33
SAMPLE COUNT RATE 52.3 1
NET SAMPLE COUNT RATE -4.299999 .67
MIN DETECTABLE COUNT RATE 61.59291 5.626692

ACT CONC (uCi per cc) 2.042444E-14 1.106312E-13

MDAC (uCi per cc) 2.042444E-14 3.200184E-13

B40 MAPLE AVE, RT 8 ¢ SARATOGA SPRINGS, NEW YORK 12866 » 518 584 D166 FAX 518 584 B529
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LOCATION OF AIR SAMPLE: SMC

DATE OF AIR SAMPLE: 12713/
VOLUME OF AIR SAMPLE: 8400 LITERS
SAMPLE IDENTIFICATION: IMPACTOR AREA

DATE OF REPORT: 01-21-1992
INSTRUMENTATION
BETA-GAMMA ALPHA
INSTRUMENT MODEL LUDLUM M.2929 DUAL CHANNEL SCALER
INSTRUMENT S/N 50718
INSTRUMENT CAL DATE 02/18/91
EFFICIENCY SOURCE TC99 TH320
EFFICIENCY (cpm/dpm) 114 2341
SELF-SHIELD FACTOR 1 1.2
GEOMETRY FACTOR 1 1
BACKGROUND COUNT TIME(min) 3 3
SAMPLE COUNT TIME(min) 3 3
ANALYSIS RESULTS
BETA-GAMMA ALPHA
BACKGROUND COUNT RATE 56.6 .33
SAMPLE COUNT RATE 51 1.33
NET SAMPLE COUNT RATE -5.599998 1
MIN DETECTABLE COUNT RATE 61.59291 5.626692

ACT CONC (uCi per cc) 1.167111E-14 9.435494E-14

MDAC (uCi per cc) 1.167T111E-14 1.828677E-13

640 MAPLE AVE, RT 9 ¢ SARATOGA SPRINGS, NEW YORK 12866 » 518 584 0166  FAX 518 584 8528
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LOCATION OF AIR SAMPLE: SMC

DATE OF AIR SAMPLE: 12716/
VOLUME OF AIR SAMPLE: 7200 LITERS
SAMPLE IDENTIFICATION: IMPACTOR AREA

DATE OF REPORT: 01-21-1992
INSTRUMENTATION
BETA-GAMMA ALPHA
INSTRUMENT MODEL LUDLUM M.2929 DUAL CHANNEL SCALER
INSTRUMENT S/N 50718
INSTRUMENT CAL DATE 02/18/91
EFFICIENCY SOURCE TC99 TH320
EFFICIENCY (cpm/dpm) RETA 341
SELF-SHIELD FACTOR 1 1.2
GEOMETRY FACTOR 1 1
BACKGROUND COUNT TIME(min) 3 3
SAMPLE COUNT TIME(min) 3 3
ANALYSIS RESULTS
BETA-GAMMA ALPHA
BACKGROUND COUNT RATE 56.6 .33
SAMPLE COUNT RATE 50 .33
NET SAMPLE COUNT RATE -6.599998 0
MIN DETECTABLE COUNT RATE 61.59291 5.626692

ACT CONC (uCi per cc) 1.36162%E-14

MDAC (uCi per cc) 1.361629E-14

2.133456E-13

2.133456E-13

A2 SR

640 MAPLE AVE, RT 9 e SARATOGA SPRINGS, NEW YORK 12866 » 518 584 0166 » FAX 518 584 B528
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LOCATION OF AIR SAMPLE: SMC

DATE OF AIR SAMPLE: 12/18/91
VOLUME OF AIR SAMPLE: 16B00 LITERS
SAMPLE IDENTIFICATION:  IMPACTOR AREA
DATE OF REPORT: 01-21-1992
INSTRUMENTATION

BETA-GAMMA ALPHA
INSTRUMENT MODEL LUDLUM M.2929 DUAL CHANNEL SCALER
INSTRUMENT S/N 50718
INSTRUMENT CAL DATE 02/18/91
EFFICIENCY SOURCE 799 TH320
EFFICIENCY (cpm/dpm) L1 .341
SELF-SHIELD FACTOR 1 1.2
GEOMETRY FACTOR 1 1
BACKGROUND COUNT TIME(min) 3 3
SAMPLE COUNT TIME(min) 3 3

BETA-GAMMA ALPHA
BACKGROUND COUNT RATE 56.6 .33
SAMPLE COUNT RATE 48.3 1.33
NET SAMPLE COUNT RATE -8.299999 1
MIN DETECTABLE COUNT RATE 61.59291 5.626692

ACT CONC (uCi per cc) 5.835553€-15 4. T1TTLTE-14

MDAC (uCi per cc) 5.835553E-15 9.143383E-14

640 MAPLE AVE, RT 9 ¢ SARATOGA SPRINGS, NEW YORK 12866 ¢ 518 584 D166 « FAX 518 584 8529
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LOCATION OF AIR SAMPLE: SMC

DATE OF AIR SAMPLE: 12/19/91

VOLUME OF AIR SAMPLE: 10800 LITERS

SAMPLE IDENTIFICATION: IMPACTOR AREA

DATE OF REPORT: 01-21-1992
INSTRUMENTATION

BETA-GAMMA ALPHA

INSTRUMENT MODEL LUDLUM M.292% DUAL CHANNEL SCALER

INSTRUMENT S/N 50718

INSTRUMENT CAL DATE 02/18/91

EFFICIENCY SOURCE TC9? TH320

EFFICIENCY (cpm/dpm) 114 341

SELF-SHIELD FACTOR 1 1.2

GEOMETRY FACTOR 1

BACKGROUND COUNT TIME(min) 3 3
3

SAMPLE COUNT TIME(min)

BETA-GAMMA ALPHA
BACKGROUND COUNT RATE 56.6 .33
SAMPLE COUNT RATE 52.3 2.33
NET SAMPLE COUNT RATE ~4.299999 2
MIN DETECTABLE COUNT RATE 61.59291 5.626692

ACT CONC (uCi per cc) 9.077527E-15 1.467743E-13

MDAC (uCi per cc) 9.077527E-15 1.422304E-13

B40 MAPLE AVE, BT 8 ¢ SARATOGA SPRINGS, NEW YORK 12866 518 584 0166 » FAX 518 584 8529




SECTION 4.4

RESULTS OF RADIATION AND
CONTAMINATION SURVEYS




RADIATION AND CONTAMINATION SURVEY SUMMARY

SURVEY SURVEY LOCATION /

DATE TYPE DESCRIPTION SURVEY RESULTS
11/19/91 1 2 YARD LOADER IN ALL SMEARS LESS THAN 254 dpm/100cm2
11/19/91 1 EXCAVATOR IN ALL SMEARS LESS THAN 254 dpm/100cm2
11/20/91 1 2 YARD LOADER - WORK AREA ALL SMEARS LESS THAN 232 dpm /100cm2
11/20/91 2 2 YARD LOADER NONE DETECTABLE ABOVE BACKGROUND
11/20/91 4 2 YARD LOADER NONE DETECTABLE ABOVE BACKGROUND
11/21/91 1 2 YARD LOADER ALL SMEARS LESS THAN 207 dpm/100cm2
11/22/91 1 EXCAVATOR - WORK AREA ALL SMEARS LESS THAN 232 dpm/100cm2
11/22/91 1 2 YARD LOADER ALL SMEARS LESS THAN 232 dpm/100cm2
11/25/91 1 2 YARD LOADER ALL SMEARS LESS THAN 232 dpm/100cm2
11/25/91 2 2 YARD LOADER NOT DETECTABLE ABCVE BACKGROUND
11/25/91 3 2 YARD LOADER ALI MEASUREMENTS LESS THAN 239 dpm/100cm2
11/26/91 1 2 YARD LOADER ALL SMEARS LESS THAN 207 dpm/100cm2
li/27/91 1 EXCAVATOR CUT ALL SMEARS LESS THAN 232 dpm/100cm2
11/27/91 3 EXCAVATOR OUT ALL MEASUREMENTS LESS THAN 267 dpm/100cm2
11/27/91 4 EXCAVATOR OUT NOT DETECTABLE ABOVE BACKGROUND
11/27/91 2 6 YARD LOADER IN NOT DETECTABLE ABOVE BACKGROUND
12/2/91 1 6 YARD LOADER - WORK AREA ALL SMEARS LESS THAN 217 dpm/100cm2
12/2/91 1 2 YARD LOADER ALL SMEARS LESS THAN 217 dpm/100cm2

DESCRIPTION OF SURVEY TYPES
1. BETA~GAMMA CONTAMINATION 2. BETA-GAMMA DIRECT (44-9)
3. BETA-GAMMA DIRECT (43-68) 4. ZLPHA DIRECT (43-65)
INSTRUMENT S/N ;:5.2221 S/N 86299 ‘M.2 :S/N 40812 ESP-1 S/N 3027
DETECTOR S/N 14:43~68 S/N 082373 M.43-65 5/N 060145 M.44-9 S5/N 048271
PROJECT=  SMC, NEWFIELD, NJ DATES: 11/19/91 ‘L‘.B’“ELE%LZﬁ,l/Q;L/_
DPERFORMED  BY: D. GILL, E. LANING {REVIEWED BY: i:;é&z%%ﬁﬁ%%fk_/

HIT.BERT ASSOCIATES




RADIATION AND CONTAMINATION SURVEY SUMMARY

SURVEY SURVEY LOCATION /

DATE TYPE DESCRIPTION SURVEY RESULTS
12/2/91 3 LOADERS - WORK AREA ALL MEASUREMENTS LESS THAN 244 dpm/100cm2
12/4/91 1 LOADERS - WORK AREA 7 ALL SMEARS LESS THAN 232 dpm/100cm2
12/5/¢91 2 IMPACTOR IN ALL MEASUREMENTS ND ABOVE BACKGROUND
12/5/91 1 6 YARD LOADER ALL SMEARS LESS THAN 228 dpm/100cm2
12/6/91 1 2 YARD LOADER QUT ALL SMEARS LESS THAN 254 dpm/100cm2
12/6/91 3 2 YARD LOADER OUT ALL DIRECT MEASUREMENTS LESS THAN 209 dpm/1004
12/9/91 1 IMPACTOR - WORK AREA ALL SMEARS LESS THAN 232 dpm/100cm2
12/10/91 1 IMPACTOR ALL SMAERS LESS THAN 215 dpm/100cm2
12/12/91 1 IMPACTOR ALL SMEARS LESS THAN 228 dpm/100cm2
12/16/91 1 IMPACTOR ALL SMEARS LESS THAN 246 dpm/100cm2
12/17/91 1 IMPACTOR ALL SMEARS LESS THAN 234 dpm/100cm2
12/17/91 2 - IMPACTOR NONE DETECTABLE ABOVE BACKGROUND
12)18/91 3 IMPACTOR ALL SMEARS LESS THAN 234 dpm/100cm2
12/20/91 1 LOADER/EXCAVATOR/BACKHOE OUT | ALL SMEARS LESS THAN 228 dpm/100cm2
12/20/91 2 LOADER/EXCAVATOR/BACKHOE OUT | NONE DETECTABLE ABOVE BACKGROUND

DESCRIPTION OF SURVEY TYPES

1. BETA-GAMMA CONTAMINATION 2. BETA-GAMMA DIRECT (44-9)

3. BETA-GAMMA DIRECT (43-68) 4. ATPHA DIRECT (43=65)
INSTRUMENT S/N | 'M.2221 S/N B6299 ‘M.2 :5/N 40812 | ESP-1 S/N 3027
DETECTOR S/N 1.:43-68 5/N 0B2373 M.43-65 S/N D60145 K.44-9 S/N 048271
PROJECT:  SMC, NEWFIELD, NJ DATES: 11/18/81 te-12/20/91 _
PERFORMED BY: D. GILL, E. LANING {REVIEWED BY: \\5/7,//////(/

HILBERT ASSOCIATES
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SECTION 4.5

RESULTS OF HpGe GAMMA SPECTROSCOPY
PRODUCT SAMPLE ANALYSES




UATE OF REPORT: 12-12-1881 HILBERT ASSOCIATES, INC.

xx**xxxxxxxxxxxx*xmxmxmmxmx*xm*xxxxxxxxxxxxxxm*$myx*xwxxxx*xxxx
RADIOACTIVITY CONCENTRATIONS AND MDAC VALUES
FOR
SHIRLDALLOY METALLURGICAL CORFPORATIOR, NEWFIELD, KJ
BT [ [ 1 ) T 1 T b 0 3 [ o [ EO b [ T [ a2 [ b b b O [, i 4 1> [ O [ 1O [ O 40 T b ! b L L K, K L [ Y K 1 L ! 1 e L 4 2 M 1 [

A1 A 4 R A A A K 3 17 34 24 o 38 o4 o 34 ok 3 o4 o A ok ok 2 o ok B oo oA R AR R AR A A
SAMPLE IDENTIFICATION IS 6H021-01A
SAMPLE VOLUME IS 729 GMS
SAMPLE COUNT TIME IS 35080 SEC
SAMPLE TYPE IS MARINELLI SAMPLE MATRIZ
PEDTI [ Ml b o N 2 [ L T W a4 b [ [ b 3 [ [ b K 4 14 o 4 [ [ b b 9 0 [ 1 [ 1 0 T [ R o [ e e [ [ (4 [ b i &
NUCLIDE AND EHNERGY »Ci/gram MDAC (pCi/gm)
Th234% AT (G.083 MEV BB 4/ 542 .5290690
Kalzex AT 0. 186 MEV S s 3498 48848354
Acl228*xx AT (.911 MEV 5.8 + f= 118 @, 022841E-0Z
AczB4a AT 0.569 MEV BB e frs 1798 174045
K40 AT 1.460 MEV 300 +f 2574 .2694074

#  URANIUM SERIES (U238) / ¥ THORIUM SERIES (Th23z)
Th234 PHOTOPEAK(0.093) ELEVATED DUE TO AcZzB(0.0933)

IS B [ [ 1 0 [ L ) Y [V Lot L Lo o [ 1 4 40 G 6 O 1 b (G 4 O [ O 10 s [ L 1 e e (4 [ [ [ o e, K, 1 [ E 0 [ 3
SAMPLE IDENTIFICATION IS £5021-01k
SAMPLE VOLUME IS 6396 GMS
SAMPLE COUNT TIME IS 25062 BEC
SAMPLE TYPE IS MARINELLI SAMPLE MATRIX
SH2 SR K 4 5 0K K 31 9 S o oK o 24 S K 5 S oK 3 SR SR S SR K 3 S 3k S S Sk K o 34 2K A SRR S R R R R SRR SRR R R K R R R
NUCLIDE AND ENERGY pCi/gram MDAC (pCi/gm)
Th234*x AT 0.093 MEV 15 +. /= .70b .9724129
Raz26x AT 0.1886 MEV 6.2 + /- .5208 . 7205901
Ac228%* AT 0.811 MEV 9.58 4 = 17244 . 127631
AcZ28#*x AT 0.969 MEV &.87 b = : 29gY 1 . 3060497
K40 AT 1.460 MEV 1.5 i . 318 L 3TT72496

* URANIUM SERIES (U238) / ** THORIUM SERIES(ThzZ32)
Th234 PHOTOPEAK(0.083) ELEVATED DUE TO Acz228(0.0933)




DATE OF REPORT: 12-12-18981 HILBERT ASSOCIATES, INC.

ok ok oK oK oK oK 3K oK oK 3K oK 3K 3K 5K 3 oK 3K KK 3K oK 5K 5K oK 5K K oK oK 3K oK oK KoK ok ok ok oK S oK ok KK sk ok ok skokok sk ok ok sk ok ok sk ok
RADIOACTIVITY CONCENTRATIONS AND MDAC VALUES
FOR
SHIELDALLOY METALLURGICAL CORPORATION, NEWFIELD, NJ
3K 3K 3K KoK K oK oK 3K oK 5K 3K oK K 3K 5K 3 5K K K K oK oK K 3K oK 3K KK 3K oK 3K KK 3K oK K oK oK K KoK Ko 3K K KK K KoK KK KKK oK ok ks ok

34 3K 5K K oK oK 3K 2K K 2K 2K 3 A K oK 5 Ok 5k oK oK i oK 3 3K ok K 3K SR oK SRR K SR SR K koK ok k3K 2K K oK K KKK KKK K KK 3k

SAMPLE IDENTIFICATION IS 65021-01C
SAMPLE VOLUME IS 773 GMS
SAMPLE COUNT TIME IS 5013 ©SEC

SAMPLE TYPE IS MARINELLI SAMPLE MATRIX
SR KKK KK KKK KKK KK KK K 5K KK KoK KK KK K KK oK K KoK KKK K KKK KoK KKK KKK ok Kok ok oKk ok Kok

NUCLIDE AND ENERGY pCi/gram MDAC (pCi/gm)
Th234% AT 0.093 MEV 13.9 +/- 1.4456 2.080771
Ra226% AT 0.186 MEV 5.3 o fe 1.1448 1. 583831
Ac228%x AT 0.911 MEV 10.3 i foe . 3811 .2612862
Ac228%x AT 0.969 MEV g.89 i . 56581 .5498742
K40 AT 1.460 MEV 2.2 e~ .616 . BT218

% URANIUM SERIES(U238) / *x THORIUM SERIES (Th232)

Th234 PHOTOPEAK(0.093) ELEVATED DUE TO Ac228(0.0833)

SH K oK 3K 338 Dk 34 3K 3K ok 3K 2K ok 54 3K K K 3K oK 3K K 2K K oK 3K K 2K K 3K 3K K K KK K KK K SR K K AR K K KK R K A KoK

SAMPLE IDENTIFICATION IS 85021-01D
SAMPLE VOLUME IS 736 GMS
SAMPLE COUNT TIME IS 5008 SEC

SAMPLE TYPE IS

3K ok ok ok 3K oK 3K 3K K K 3K A K 3K oK oK 3K 2K R oK 3K oK KKK K oK K 3K KoK KR oK oK ok ok 3K 3K 5K 3K KoK KoK KR AR R KRR KKK

MARINELLI SAMPLE MATRIX

NUCLIDE AND ENERGY pCi/gram MDAC (pCi/gm)
Th234% AT 0.083 MEV 14.2 e 1.4484 2.082673
Ra226% AT 0.186 MEV 6.3 * /[ 1.1277 1.560448
Ac228%x AT (0.911 MEV 9.8 A .3724 . 2634686
Ac228%x AT 0.969 MEV 9.62 g e . 55796 .5159991
K40 AT 1.460 MEV 2.3 2 .B667 . 7065353

* URANIUM SERIES(U238) / %% THORIUM SERIES(Th232)

Th234 PHOTOPEAK(0.093) ELEVATED DUE TO Ac228(0.0933)




DATE OF REPORT: 12-19-1891 HILBERT ASSOCIATES, INC.

3K 3K 5K 3K K 3K K 5K KKK 3K 3K 3K K 3K KoK 3K 5K oK oK 3K oK K oK K 3K 3K oK ok o oK 3K oK oK 3K 3K K oK o oK KoK K oK 3K oK oK ok sk ok ok sk sk sk Kok ok ok
RADIOACTIVITY CONCENTRATIONS AND MDAC VALUES
FOR

SHIELDALLOY METALLURGICAL CORPPORATION, NEWFIELD, NJ
3K 3K KKK 3K KKK KK KKK K R S KK K oK KK 3K K oK K KoK Kok K oK oK oK oK ok oK KoK KoK K KKK KoK KK KR KK KKK KKK

35 SRRSO o R K5 4 8 K KSR K K 3K S K SR 3K 34 K K K K 3K K 3K K 3K K K K KK K KR AR AR AR KRR

SAMPLE IDENTIFICATION IS 65021-02A
SAMPLE VOLUME IS 12T GMS
SAMPLE COUNT TIME IS 20051 SEC

SAMPLE TYPE IS MARINELLI SAMPLE MATRIX
3K ok oK oK K 2K K oK K KoK oK oK KK oK K oK K oK oK oK KoK K ok oK o oK oK ok ok ok sk 3K ok 3K ok oK ok K oK KoK K KoK KK KKK Kok ok Kok

NUCLIDE AND ENERGY pCi/gram MDAC (pCi/gm)
Th234x AT 0.063 MEV 5.5 it 1.265 1.812517
Th234% AT 0.093 MEV 12Z. e~ . 847 1. 152362
Ra2266* AT 0. 186 MEV 5.9 +/- .59 .7859818
Ac228%x AT 0.911 MEV 9.5 Fof . 2185 . 1687335
Ac228%% AT 0.969 MEV 6.4 *f= .384 . 4279258

* URANIUM SERIES(U238) / % THORIUM SERIES (Th232)

Th234 PHOTOPEAK(0.093) ELEVATED DUE TO Ac228(0.0833)

SK3K S Sk 3 3K oK 33K 3K 3K KK oK 34 5K 5K 2K 5K 3K 3K K 3K oK ok oK K K KR K K K 3KOK 3K R KA KKK R OK 3 OK A KR KR AHOK KK

SAMPLE IDENTIFICATION IS 65021-02B
SAMPLE VOLUME IS 749 GMS
SAMPLE COUNT TIME IS 2003 ©SEC

SAMPLE TYPE IS MARINELLI SAMPLE MATRIX
KKK K KKK K K KKK KKK KK KKK KKK KKK K KKK KKK K KKK KK KK KKK KAKK KKK KKK KKK

NUCLIDE AND ENERGY pCi/gram . MDAC (pCi/gm)
Th234% AT 0.063 MEV 3.1 o g~ 2.48 5.786352
Th234%x AT 0.093 MEV 1 + /= 2.6 3.744001
Ra2266% AT 0.186 MEV 6.4 o 1.792 2.506117
Ac228xx AT 0.911 MEV 8.5 + /= s . 4462815
Ac228xx AT 0.965 MEV 9.2 + /- 1.012 1.045225

* URANIUM

SERIES (U238) / *%

THORIUM SERIES (Th232)

Th234 PHOTOPEAK(0.093) ELEVATED DUE TO Ac228(0.0933)




DATE OF REPORT: 12-18-1981 HILBERT ASSOCIATES, INC.

ok ok 3K 3K 3K ok 3K ok 3K ok K oK K oK K oK K K KK oK oK oK 3K oK sk ok sk ok ok ok ok ok sk ok ok e sk o sk sk sk ok ok ok ok ook ot ok ok koK ok ok ok Kok sk ok
RADIOACTIVITY CONCENTRATIONS AND MDAC VALUES
FOR

SHIELDALLOY METALLURGICAL CORPPORATION, NEWFIELD, NJ
K oK oK K oK ok K K oK oK K KoK 5K KK 3K KK KKK K KKK KoK 3K oK KK KoK K K oK oK Kok ok Kk KKK KKK KKK K KKK K KK koK

KKK KoK K oK KK KKK K KK oK K oK KoK oK oK KKK KKK KKK KKK K KKK KKK KK KRRk kokskokskokokok
SAMPLE IDENTIFICATION IS 65021-02C

SAMPLE VOLUME IS (23 GMS
SAMPLE COUNT TIME IS 2002 SEC
SAMPLE TYPE IS MARINELLI SAMPLE MATRIX
2K 3k 5k 5K 5K 5K 3K 3K 2K 2K 5K 2K K 5K 5K 2K 5K oK 3K oK 3K oK 2K 3K 3K 2 K K 3K 3 3k 3K 3K SR K K 3K 3K 3K KoK K OR A SK K OR KK AR R AR AR K
NUCLIDE AND ENERGY pCi/gram MDAC (pCi/gm)
Th234% AT 0.063 MEV 4.1 El o 3.69 5.358198
Th234% AT 0.093 MEV 1. 2 5E b 2.754 3.684305
Raz2266% AT 0.186 MEV 8.5 +/- : ST 2.194479
Ac228%x AT 0.911 MEV 4.6 + = .506 .5182858
Ac228*x AT 0.969 MEV 4.4 i f= .66 . 7057616

* URANIUM SERIES(U238) / *%x THORIUM SERIES (Th232)
Th234 PHOTOPEAK((0.093) ELEVATED DUE TO Acz228(0.0833)

KK 3K 3K 3K K KKK 3K 3K K KKK KKK KRR KK KoK oK K KKK KK KKK KKK KKK K KKK KK KKK K KK
SAMPLE IDENTIFICATION IS  65021-02D

SAMPLE VOLUME IS 792 GMS
SAMPLE COUNT TIME IS 2005 SEC
SAMPLE TYPE IS MARINELLI SAMPLE MATRIX
SHK K 3K K 5K K SR 3K K K 3K 5K 3K K 3K 2K KK K K oK KoK SR K KK K K KK K o K KRSk K K R SK KKK XK KKK AR KKK
NUCLIDE AND ENERGY pCi/gram . MDAC (pCi/gm)
Th234x AT 0.063 MEV 4.9 + = 4. 067 5.440339
Th234x AT 0.093 MEV 10.3 + /= 2.472 3.528031
Ra2266% AT 0.186 MEV 3.9 =+ i~ 1.794 2.531137
Ac228xx AT 0.911 MEV B.5 #Jj= .51 .2042396
Ac228xx AT 0.969 MEV 6.9 i~ 1.104 1.277136

% URANIUM SERIES(U238) / ** THORIUM SERIES (Th232)
Th234 PHOTOPEAK (0. 083) ELEVATED DUE TO Ac228(0.0933)




DATE OF REPORT: 12-15-1891 HILBERT ASSOCIATES, INC.

K 3K KK KKK KK 3K 3 oK K oK 3K 4K K oK oK oK K oK K ok oK ok Kok oK ok ok oK ok ok ok ok oK K KoK Kok K Kok ok ok ok ok sk ok skt ok k
RADIOACTIVITY CONCENTRATIONS AND MDAC VALUES
FOR
SHIELDALLOY METALLURGICAL CORPPORATION, NEWFIELD, NJ
SF 3 K 5K 3K K 3K 3K 5K 3K 54 3K K KKK KK KKK oK K KK K KK oK 5K oK oK oK ok oK oK ok 3K KK oK KK K KKK KKK ok ok ok ok ok ok

S KoK KoK K oK K oK K oK oK oK KoK 3K oKk ok ok o sk sk sk sk ok ok sk ok sk sk sk sk ok sk ok KSR KKK KKK RSOk sk kKoK ok
SAMPLE IDENTIFICATION IS 65021-03A

SAMPLE VOLUME IS 659 GMS

SAMPLE COUNT TIME IS 2002 SEC

SAMPLE TYPE IS5 MARINELLI SAMPLE MATRIX
5K K 3K 3K 3K 3K 3K 3 5K 3K 2K 24 5K 3K K 5K 2K 3k 5K 2K 3K 5K oK K ok 3K 3K 5K 3K 3K 3K oK oK 3K 9k 3K oK KK 3K K K K KK K K KKK RO K
NUCLIDE AND ENERGY pCi/gram MDAC (pCi/gm)
Th234x AT 0.063 MEV 3 g 2. B 5.781175
Th234% AT 0.093 MEV 3 +/- 2. 97 4.287681
Ra2266% AT 0.186 MEV Bl oyl 1 83 2.456221
Ac228%% AT 0.911 MEV 6.5 il .85 .5417445
Ac228xx AT 0.969 MEV 7 &= .64 . 8697483

* URANIUM SERIES(U238) / **x THORIUM SERIES(Th232)
Th234 PHOTOPEAK(0.093) ELEVATED DUE TO Ac228(0.0933)

S ok sk oK 35 oK 3K 3K oK 3K 3K K R SHOK 3OKR SKOK K oK KoK K sk ok Sk ok ok sk ok oK KK ok oK ok KK 3K KK SR SRR R KK KKK
SAMPLE IDENTIFICATION IS 65021-03B

SAMPLE VOLUME IS 699 GMS

SAMPLE COUNT TIME IS 2002 SEC

SAMPLE TYPE IS MARINELLI SAMPLE MATRIX
sk e Kok ok o 5K Ok K 0K 3K 3K 3K 3K SR oK 3K D ok 3K 2k ok ok K ok ok ok sk sk Sk ok sk Sk ok kR skok ok K ok sk sk ok ok sk ok ok Kok sk ok koK
NUCLIDE AND ENERGY pCi/gram MDAC (pCi/gm)
Th234% AT 0.063 MEV P | + /= 3.723 5,511736
Th234x AT 0.083 MEV 11.8 = 2.596 3.607647
Ra2266% AT 0.186 MEV 7 % o 1.68 2.315665
Ac228%x AT 0.911 MEV 6.7 4./ .603 .4466293
Ac228%% AT 0.969 MEV 6. ¥ . 744 .7819868

x URANIUM SERIES(U238) / ** THORIUM SERIES(Th232)
Th234 PHOTOPEAK(0.093) ELEVATED DUE TO Ac228(0.0933)




DATE OF REPORT: 12-19-1991 HILBERT ASSOCIATES, INC.

5K oK 3K 5K 3K 5K K 5K K 3K K 3K 3K 5K 3K 3K K oK K 4 oK K oK oK oK K oK K oK ok oK oK ok ok K ok oK oK oK 3 ok 3K ok 3K oK 3K oK KoK Kok oK koK Kok ok K sk oK koK
RADIOACTIVITY CONCENTRATIONS AND MDAC VALUES
FOR

SHIELDALLOY METALLURGICAL CORPPORATION, NEWFIELD, NJ
3K 3K K 3K 5K 3K 5K K 5K 3K KK KK oK 3K oK 5K 3K 5K oK K oK oK oK ok oK ok o ok ok oK K ok ok oK oK 3K K 5K oK KoK 3K KK K K R K Kok K sk ok KK koK

K 3K oK 3K KK KRS KK K 3K K KK K KKK oK oK K sk o sk sk sk skok sk sk ok ko ok ok K SR Ak sk KRRk kR ok ok ok
SAMPLE IDENTIFICATION IS 65021-03C

SAMPLE VOLUME IS 753 GMS

SAMPLE COUNT TIME IS 2003 SEC

SAMPLE TYPE IS MARINELLI SAMPLE MATRIX

K oK 5k 24 54 3K 3 3K K 5K 3k 3ok 3K 3k e Kk 5K K K 385K K oK 2K K oK 0K KoK oK K s K oK Sk sk sRok K sk ok R KRR SRR K KKK

NUCLIDE AND ENERGY pCi/gram MDAC (pC1/8m)
Th234% AT 0.063 MEV 3.3 F 3.267 5.294736
Th234% AT 0.093 MEV 2y i 2.277 3.949813
Ra2266% AT 0.186 MEV 4.7 LA 1.739 2.299633
Ac228%x AT 0.911 MEV B.5 e s .52 .4171694
Ac228%x AT 0.969 MEV 6.8 L i . 748 .6127191

* URANIUM SERIES (U238) / *% THORIUM SERIES(Th232)
Th234 PHOTOPEAK(0.093) ELEVATED DUE TO Ac228(0.0933)

KK oK ok 3K oK K K 3K oK 3K KKK KKK K KK KK KK KoK KKK K KoK oK K KoK K KoK KK KoK K K ok ok sk Kok sk koK koK ok
SAMPLE IDENTIFICATION IS  65021-03D

SAMPLE VOLUME IS 634 GMS

SAMPLE COUNT TIME IS 2003 SEC

SAMPLE TYPE IS MARINELLI SAMPLE MATRIX
3K 2K kK 3k ok ok 3K K K ok k3 9k oK 3K 3K 3K K 3K 3K KoK oK oK 3K 3K oK oK oK oK 3K oK K K K kK sk oK ok ok st sk ok sk ok ok ok ok ok skok ko sk ok
NUCLIDE AND ENERGY pCi/gram MDAC (pCi/gm)
Th234x AT 0.063 MEV L + 7/~ 3.8 5.582804
Th234x AT 0.083 MEV 7.8 = 2.68 3.796864
Ra2266% AT 0.186 MEV 5.7 +/- 1.824 2.501287
Ac228%x AT 0.911 MEV T2 +/- . 578 .5210458
Ac228%x AT 0.969 MEV 8.5 * = .765 .5875211

* URANIUM SERIES(U238) / **x THORIUM SERIES (Th232)
Th234 PHOTOPEAK(0.083) ELEVATED DUE TO Ac228 (0.0833)




DATE OF REPORT: 12-19-1991 HILBERT ASSOCIATES, INC.

3K 3K 3K KK 3K 3K 3K K 3K KK K K oK ok oK K oK ok ok K ok oK ok ok ok o ok ok ok ok ok sk o s ok ok ok sk ok 3K ok ok 3k Sk ok ok K KK oK ok ok ke ok
RADIOACTIVITY CONCENTRATIONS AND MDAC VALUES
FOR

SHIELDALLOY METALLURGICAL CORPPORATION, NEWFIELD, NJ
K oK oK K K 5K K oK K o oK oK K K 5K K oK 3 3K oK K KK oK 3K oK 3K K oK K 3K Sk oK 3K 3k 3K oK K oK K K oK KK oK ok oK KoK ok ok ok K Kok oK Kok Kok

HK KK K KK oK oK K oK K K 5K K oK 3K KKK 5K oK oK oK K oK K ok oK ok ok K oK ok oK oK K oK KooK KoK oK ok KoKk KoK Kk kKK K
SAMPLE IDENTIFICATION IS 65021-04A

SAMPLE VOLUME IS 538 GMS
SAMPLE COUNT TIME IS 2004 SEC
SAMPLE TYPE IS MARINELLI SAMPLE MATRIX
3K ok 2K 3k 5K 5K 3K K 3K ok K 5K 3% 3K 2K 5K 3K 3K 5K oK K 3K 0K 3K ok 3 3Kk 5K 3K K ok K 3K 0k oK ok 2k 3k 3K 3K 3K K K K K KKK KKK K KooKk
NUCLIDE AND ENERGY pCi/gram MDAC (pCi/gm)
Thz234x AT 0.063 MEV Disi8 P e 4.24 6.266241
Th234% AT 0.083 MEV 11.6 e 3.132 4,253805
Raz2z66* AT 0.186 MEV 7.1 boff— 2. 068 2.78113
Ac228x*x AT 0.911 MEV 8.5 o e .68 .5757946
Ac228%x AT 0.969 MEV 72 = 1.008 1.057405

* URANIUM SERIES(U238) / *% THORIUM SERIES(Th232)
Th234 PHOTOPEAK (0. 093) ELEVATED DUE TO Ac228(0.0933)

3K 3K K 3K oK oK 3K oK KKK K oKk ok koK Kok oK ok ok oK 3K oK ok 3K ok ok oK K ok sk ok sk ok ok ok ok sk sk sk Kok k kK oKk Sk ok kK
SAMPLE IDENTIFICATION IS  65021-04B

SAMPLE VOLUME IS 680 GMS
SAMPLE COUNT TIME IS 2004 SEC
SAMPLE TYPE IS MARINELLI SAMPLE MATRIX
3K oK 2k K oK K K oK 5K 3K 3K 5K K K 3K 3K K K A oK 5Kk 2K 2K oK 2Kk K K oK K KoK oK KK 2K SR KK KK MK KKK R AR R KKK KK A KR K
NUCLIDE AND ENERGY pCi/gram MDAC (pCi/gm)
Th234x AT 0.063 MEV 2.8 b 2.772 5.879997
Th234% AT 0.093 MEV 12.2 b= 2.684 3.774364
Ra2266% AT 0.186 MEV 6 = 1.98 2.721814
Ac228xx AT 0.911 MEV 9.8 +/- .588 . 4913207
Ac228xx AT 0.969 MEV 8.8 o= 1.02 1.131047

* URANIUM SERIES (U238) / ** THORIUM SERIES(Th232)
Th234 PHOTOPEAK(0.093) ELEVATED DUE TO Ac228(0.0833)




DATE OF REPORT: 12-15-1991 HILBERT ASSOCIATES, INC.

oK 3K K 5K K 5K K oK KK KK KK KK 3K K K K KKK KK ok K ok Sk oK ok ok o ok sk ok K ok sk ok R Kok sk kot sfofok Rk ok sk ok ok Kok
RADIOACTIVITY CONCENTRATIONS AND MDAC VALUES
FOR

SHIELDALLOY METALLURGICAL CORPPORATION, NEWFIELD, NJ
3K 5K K K 5K oK 5K K 3K KK 3K 3K 3K 3k K 3K oK 3K KKK HK K oK K oK oK ok ok K oK oK KoK oK KK K oK KK KKK K KKKk ok Kk koK

S ok ok ok 5K 3 3K K KoK sk K ok ok oK oK KK KK KKK KK oK K KK KK oK K oK KK KK KKK KoK K KoK SRSk sk kok ok ok
SAMPLE IDENTIFICATION IS 65021-04C

SAMPLE VOLUME IS 658 GMS
SAMPLE COUNT TIME IS 2003 ©SEC
SAMPLE TYPE IS MARINELLI SAMPLE MATRIX
KK K KK oK oK oK K 2K 3K 3% 3 K 5K 5K oK 3k 5K oK 2K 5K 5K 2K K 5K 2K K K oK K K 2K 3K KoK oK 3K 3K K KoK K K KK KR KK KoKk
NUCLIDE AND ENERGY pCi/gram MDAC (pCi/gm)
Th234x AT 0.063 MEV 5.8 +/- 3.828 5.704534
Th234% AT 0.093 MEV 10 ol 2 T 3.721446
Ra2266% AT 0.186 MEV 5.6 Ff= 1.904 2.6142899
Ac228%x AT 0.911 MEV Tl £ o 702 . 542297
Ac228x% AT 0.969 MEV 7.8 i .78 . 6570126

% URANIUM SERIES(U238) / %% THORIUM SERIES (Th232)
Th234 PHOTOPEAK(0.093) ELEVATED DUE TO Ac228(0.0833)

Kok 3K oK 3K KKK KK 3K 3K 3K 3K K KKK KKK KK oK K 3K oK oKk ok Kok 3K ok Kok Kok KoK 3Ok 3Kk K Kok okok sk k ok skokskok ok
SAMPLE IDENTIFICATION IS 65021-04D

SAMPLE VOLUME IS 604 GMS
SAMPLE COUNT TIME IS 20045 SEC
SAMPLE TYPE IS MARINELLI SAMPLE MATRIX
***********************************************#*********
NUCLIDE AND ENERGY pCi/gram MDAC (pCi/gm)
Th234% AT 0.063 MEV 4.2 + 7/~ 1, 26 1.873989
Th234x AT 0.083 MEV 10.2 &~ .9179898 1.227536
Ra2266% AT 0.186 MEV h.8 /- .638 . 8418369
Ac228%x AT 0.911 MEV 8 +/- .24 . 1632227
Ac228%% AT 0.969 MEV 8 +/- e . 2840656

% URANIUM SERIES(U238) / **x THORIUM SERIES(Th232)
Th234 PHOTOPEAK (0.083) ELEVATED DUE TO Ac228 (0.0933)
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RADIOLOGICAL ENGINEERS AND CONSULTANTS

DATE OF REPORT: 01-06-19892 HILBERT ASSOCIATES, INC.

***************************************************************

RADIOACTIVITY CONCENTRATIONS AND MDAC VALUES
FOR

SHIELDALLOY METALLURGICAL CORPPORATION, NEWFIELD, NJ
kkdkdkkkkdkkkkkkkddkkkkddekdkkkhdkkdkdddhkkkkkkkdddedkkkkkdkdkdddkk

kkdkkhkhkhhkkhkkkhhhhhhkhrddhdhkddhhhhhdiihddhhkhkhdhkhkikhdikhkdks
SAMPLE IDENTIFICATION IS €65021-05A

SAMPLE VOLUME IS 698  GMS
SAMPLE COUNT TIME IS 2002 SEC
SAMPLE TYPE IS MARINELLI SAMPLE MATRIX
*********************************************************
NUCLIDE AND ENERGY pCi/gram MDAC (pCi/gm)
Th234% AT 0.063 MEV 4 +/- 3.04 4.788362
Th234* AT 0.093 MEV  14.2 +/- 2.272 3.179989
Ra2266* AT 0.186 MEV 4.4 +/=- 1.628 2.329445
Ac228%* AT 0.911 MEV 8 +/= .56 .389051
Ac228%* AT 0.969 MEV 6.8 +/=- 1.088 1.264636

* URANIUM SERIES(U238) / ** THORIUM SERIES(Th232)
Th234 PHOTOPEAK(0.093) ELEVATED DUE TO Ac228(0.0933)

dhkhhkkkhkkkhhhkrhdkddhhdhddhkkhhhkhkddhhdrhhddrhdhhkhddrhddds
SAMPLE IDENTIFICATION IS €5021-05B

SAMPLE VOLUME IS 772  GMS
SAMPLE COUNT TIME IS 2003 SEC
SAMPLE TYPE IS MARINELLI SAMPLE MATRIX
*********************************************************
NUCLIDE AND ENERGY pCi/gram MDAC (pCi/gm)
Th234* AT 0.063 MEV 4.8 +/= 3.36 5.256907
Th234* AT 0.093 MEV 15.5 +/- 2.48 3.380724
Ra2266% AT 0.186 MEV 5.8 +/=  1.798 2.453073
Ac228%% AT 0.911 MEV 10 +/= .6 .4014665
Ac228%% AT 0.969 MEV 9.8 +/-  .9799999 .9125609

* URANIUM SERTIES(U238) / ** THORIUM SERIES(Th232)
Th234 PHOTOPEAK (0.093) ELEVATED DUE TO Ac228(0.0933)

640 MAPLE AVE, HT E]‘ e SARATOGA SPRINGS, NEW YORK 12866 « 518 584 0166 ° FAX 518 584 8528




HILBERT ASSOCIATES | o e e

RADIOLOGICAL ENGINEERS AND CONSULTANTS

DATE OF REPORT: 01-06-1982 HILBERT ASSOCIATES, INC.

kg ke ek ko kddkdkkkdkhkkkkk kR kkhkhkkkhkkkkhdkhkkhdddkkhhdkdkiikk
RADIOACTIVITY CONCENTRATIONS AND MDAC VALUES
FOR

SHIELDALLOY METALLURGICAL CORPPORATION, NEWFIELD, NJ
B e T T T 2 T T DL T T L B L Ll R bt ki

dededokddkdkkkdkkdkkhkdkdkddkdkkdhkdkdkhokdkkhkkkhdkdkkkkkkkhdkdkdkkdkkhhkkkrid
SAMPLE IDENTIFICATION IS 65021-05C

SAMPLE VOLUME IS 668  GMS
SAMPLE COUNT TIME IS 2006 SEC
SAMPLE TYPE IS MARINELLI SAMPLE MATRIX
‘*********************************************************
NUCLIDE AND ENERGY pCi/gram MDAC (pCi/gm)
Th234* AT 0.063 MEV 3.2 +/= 3.2 5.508687
Th234% AT 0.093 MEV  16.5 +/= 2.475 3.495165
Ra2266* AT 0.186 MEV 6 +/- 1.86 2.597427
Ac228%% AT 0.911 MEV  8.600001
+/-  .688 .5598404
Ac228%% AT 0.969 MEV 8.5 +/- 1.02 1.053059

* TURANIUM SERIES(U238) / ** THORIUM SERIES(Th232)
Th234 PHOTOPEAK (0.093) ELEVATED DUE TO Ac228(0.0933)

kdkkdedkdkdkddkkkkkkh Rk kR kkdkdhdhkdhdddddhdkhkdddhkdddkddddddd
SAMPLE IDENTIFICATION IS 65021-05D

SAMPLE VOLUME IS ‘662  GMS
SAMPLE COUNT TIME IS 2003 SEC
SAMPLE TYPE IS MARINELLI SAMPLE MATRIX
*********************************************************
NUCLIDE AND ENERGY pCi/gram MDAC (pCi/gm)
Th234* AT 0.063 MEV 5 +/= 3.2 5.3275
Th234% AT 0.093 MEV  13.4 +/- 2.68 3.555538
Ra2266* AT 0.186 MEV 6.5 +/- 1.755 2.498502
Ac228%% AT 0.911 MEV 8.5 +/-  .595 .4552112
Ac228%* AT 0.969 MEV 8.5 +/-  .935 .BE53746

%* TURANTIUM SERIES(U238) / ** THORIUM SERIES(Th232)
Th234 PHOTOPEAK (0.093) ELEVATED DUE TO Ac228(0.0933)

540 MAPLE AVE, RT 9 « SARATOGA SPRINGS, NEW YORK 12866 « 518 584 D166 » FAX 518 584 8529




HILBERT ASSOCIATES |~ e e

RADIOLOGICAL ENGINEERS AND CONSULTANTS

DATE OF REPORT: 01-06-1992 HILBERT ASSOCIATES, INC.

***************************************************************

RADIOACTIVITY CONCENTRATIONS AND MDAC VALUES
FOR

SHIELDALLOY METALLURGICAL CORPPORATION, NEWFIELD, NJ
dededevede ek ddkdkde ke kd ko kkkdkk ko h ke kkddkkkdkdkkhhkkkdkkdkdkdkdkdddddkdk

dedkdkdkdedesededkdkkdkkdkddkdkkdkkkdkkdkkdkhhhhhhkhkhkkddhkdkkdkdkdkkhhkkkkik
SAMPLE IDENTIFICATION IS 65021-06A

SAMPLE VOLUME IS 660 GMS
SAMPLE COUNT TIME IS 2003 SEC
SAMPLE TYPE IS MARINELLI SAMPLE MATRIX
*********************************************************
NUCLIDE AND ENERGY pCi/gram MDAC (pCi/gm)
Th234* AT 0.063 MEV 2.6 +/= 2.6 5.58381
Th234* AT 0.093 MEV 14.8 +/- 2.516 3.601243
Ra2266* AT 0.186 MEV 5.9 +/- 1.888 2.673747
Ac228%*% AT 0.911 MEV 9 +/- .63 .4695941
Ac228%* AT 0.969 MEV 8 + /- .96 1.035472

%+ TRANIUM SERIES(U238) / ** THORIUM SERIES(Th232)
Th234 PHOTOPEAK(0.093) ELEVATED DUE TO Ac228(0.0933)

kkkdkdkdkdkhkdkkkkdkkkkkkhkdkddkddkkkhhhhhdddkddhkddkdkddhhkkkkddk
SAMPLE IDENTIFICATION IS €5021-06B

SAMPLE VOLUME IS 616 GMS
SAMPLE COUNT TIME IS 2005 SEC
SAMPLE TYPE IS MARINELLI SAMPLE MATRIX
*********************************************************
NUCLIDE AND ENERGY pCi/gram MDAC (pCi/gm)
Th234%* AT 0.063 MEV 2.5 +/= 2.5 5.857141
Th234%* AT 0.093 MEV 16 +/=  2.72 3.779471
Ra2266* AT 0.186 MEV 8 +/=- 1.84 2.539308
Ac228%* AT 0.911 MEV 9.5 +/=  .665 .5026348
Ac228%% AT 0.969 MEV  B.5 +/=  .935 .9468734

# URANIUM SERIES(U238) / *%* THORIUM SERIES(Th232)
Th234 PHOTOPEAK (0.093) ELEVATED DUE TO Ac228(0.0933)

640 MAPLE AVE, RT 9 o SARATOGA SPRINGS, NEW YORK 12866 ¢ 518 584 0166 FAX 518 584 8529
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RADIOLOGICAL ENGINEERS AND CONSULTANTS

DATE OF REPORT: 01-06-1952 HILBERT ASSOCIATES, INC.

dedekkkkkkkdkdkkkkkkkhkkkdkdkkkhkhkkhkhkkkkhkkddhkrddhkkddkddhhhkhkkhhdrhd
RADIOACTIVITY CONCENTRATIONS AND MDAC VALUES
FOR

SHIELDALLOY METALLURGICAL CORPPORATION, NEWFIELD, NJ
dedekkkdkkdhdkdkhkkkkkkkkkhkdhhkhkhkhkhkkhkkdkkkhdkkhhhkkhhkkkdhhkhdkdhdhddhhrrrds

dekddkkkkkhkhhkkkdkdkkhkhdkhkdkdkdkdkdhhhddhkdhkdddkdkdhkddkddhdkhdhkk
SAMPLE IDENTIFICATION IS 65021-06C

SAMPLE VOLUME IS 707  GMS
SAMPLE COUNT TIME IS 2003 SEC
SAMPLE TYPE IS MARINELLI SAMPLE MATRIX
dedekdkhkkhdkhkhkdkkhkhkhhhkhhkhhhhkhhhhkdhhdhkhkhhdhhdhhhkhhhihidd
NUCLIDE AND ENERGY pCi/gram MDAC (pCi/gm)
Th234% AT 0.063 MEV 3.5 +/= 3.36 5.251166
Th234% AT 0.093 MEV  15.4 +/- 2.464 3.426113
Ra2266* AT 0.186 MEV 6.8 +/- 1.768 2.405956
Ac228%* AT 0.911 MEV 8.5 +/-  .595 .4863652
Ac228%*% AT 0.969 MEV 8 +/= .96 1.029424

* URANIUM SERIES(U238) / ** THORIUM SERIES(Th232)
Th234 PHOTOPEAK (0.093) ELEVATED DUE TO Ac228(0.0933)

hdkddkhdkhhhdkdkkhkkkhhhkkhhkdhrdkhdhhdkkdbddihirihddhhdddkdhkkkddds
SAMPLE IDENTIFICATION IS 65021-06D

SAMPLE VOLUME IS 704  GMS
SAMPLE COUNT TIME IS 5685 SEC
SAMPLE TYPE IS MARINELLI SAMPLE MATRIX
*hkdkhkhkkkhkkhhhhdkdkhkhkkhkkdhhhhhhdkdddhddhbdhhdbhkhhddddehhddhhddi
NUCLIDE AND ENERGY pCi/gram MDAC (pCi/gm)
Th234% AT 0.063 MEV 2.4 +/= 2.064 3.150492
Th234* AT 0.093 MEV 12 +/- 1.56 2.133377
Ra2266% AT 0.186 MEV 4.8 +/- 1.056 1.48904
Ac228%% AT 0.911 MEV 8.5 +/= .34 .2380424
Ac228%% AT 0.969 MEV 8 +/= .48 .4902311

%* TURANIUM SERTIES(U238) / ** THORIUM SERIES(Th232)
Th234 PHOTOPEAK(0.093) ELEVATED DUE TO Ac228(0.0933)

640 MAPLE AVE, RT 9' e SARATOGA SPRINGS, NEW YORK 12866 » 518 584 0166 » FAX 518 584 8529




HILBERT ASSOCIATES, INC.
RADIOLOGICAL ENGINEERS

5.0

Verification Signature

The signature below verifies that the named individual
has reviewed the radiological data and final project
report and has found this report to be an accurate
representation of project operations.

e /

AZ%Z%%?%%?Zé2%%Z%%V HILBERT ASSOCIATES, INC.

SEephen E. Miller

BY:

References

6.1 Teledyne Isotopes Report of Analysis, Work Order
Number 3-3907, 11/91.

6.2 TMA Eberline Report of Analysis, Work Order Number
34232, 01/90.

Enclosures

7.1 Work Plan: Survey and Sampling Protocol for FeV
Slag at the Shieldalloy Corporation, Newfield, NJ,
October, 1991.

7.2 Radiation detection instrumentation calibration
reports.
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HTILBERT ASSOCIATES, INC.
RADIOLOGICAL ENGINEERS

RADIATION DETECTION INSTRUMENTATION
REPORTS OF CALIBRATION

ENCLOSURE 7.1




Services Inc.

GP instrument Services, Inc.

CALIBRATION

Form15-23

CERTIFICATE

This Certificate will be accompanied by Calibration Charts or Readings where applicable

CUSTOMER INFORMATION

INSTRUMENT INFORMATION

Customer Name: __ABG Measurements, In

C.

Gustomer Address: 040 Maple Avenue

Saratoga Springs, NY

12866

Model

instrument Manufacturer LudTum
Serial Number ﬂ
External Probe{s)43'68 Serial # 082373

Customer P.O.# 1922 Calibration Method goMP-1 s/n 301
Work Order # 1-91-11-207 aandC s/n 1256
“““Th s/n 11623
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration Instrument Response
Range Standard Value Before Calib. After Calib. Comment

3 X1 100 CPM 100 CPM A11 Calibrations Btn. + & - 10%
2 200 200
3 400 400 Input Sensitivity is set at 10 mV
4 Digital Readout is 285
5 X10 1K 1K ag
6 2K 2K 79T¢ Efficiency = 17.5%
7 4K 4K
8 HV on digital readout is 1690
9 X100 10K 10K a2
10 20K 20K £9%Th Efficiency = 17.2%
11 40K 40K
12 HY on digital readout is 1250
13 X1K 100K 100K
14 200K 200K
15 400K 400K
16
17 LOG 400 CPM 400 CPM
18 4K 4., 2K
19 40K 40K
20 400K 400K
21
22
23

STATEMENT OF CERTIFICATION

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all of the
Manufacturers published operating specifications. We further certify that our Calibration Measurements aretraceable
to the National Institute of Standards and Technology (We are not responsible for damage incurred during shipmentor

use of this instrument).

/

/\ - ) /“
] R {igf o
Instrument Calibrated by:g@’)m/( AR ,é_"__
o (Signed) 5
Calibration Date: 11-15-91
Next Calibration Due: 915']5'92

K_I r.?/rtiry thatTHE\aW igformatjon is correct:
AL \&é L3> 11-15-9]

/

7/ Administrative Coordinator

Date




Services Inc.

CALIBRATION
CERTIFICATE

This Certificate will be accompanied by Calibration Charts or Readings where applicable

Form IS-23

CUSTOMER INFORMATION

INSTRUMENT INFORMATION

Customer Name:

Customer Address: 040 Maplie Avenue

Instrument Manutacturer

Eberline

Model ESP-1

Serial Number __S_EL

e

Instrument Calibrated by

Calibration Date: ___
Next Calibration Due:

I ty that th ov

Saratoga Springs. NY 12866 External Probe(s) _44-9 _ Serial # 048271
, - 074139
Gustomer P.O.# 1513 Calibration Method ~n MP-1 s/n 318
Work Order # 1-91-08-207 .ooTc s/n 1256
‘ '“'Cs s/n 107
-INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration _ Instrument Response
Range Standard Value Before Calib. Atter Calib. Comment
] N/A 200 CPM 2.00 + 02 CPM|A11 Calibrations Btn. + & - 10%
0 200 3.97 + 02
3 800 7.95 + 02 44-9 Probe
4 High Voltage = 900 Volts
5 2K 1.99 + 03 J9Tc Efficiency = 13.6%
” 4K 3.98 + 03
- 8K 7.97 + 03 Instrument was calibrated in Scaler
8 Mode
9 20K 1.99 + 04
10 40K 3.98 + 04
4 80K 7.97 + 04 44-10 Probe
12 High Voltage = S00.V0Its -
13 200K 1.99 + 05 .1 mR/hr = 104,000 CPM in '9/Cs fiel
14 400K 3.98 + 05 Reading was based on 1 minute count
15 BOOK - 7.96 + 05
16 N DT = -l -73 = 06
47 CC = 1.00 + 00
18
19 i [— s
20
21 ) — | —— -
22 .1 =
23 ; S -
; 7 L
o STATEMENT OF CERTIFICATION
We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all of the
— " Manufacturers published operating specifications. We further certify that our Calibration Measurements are traceable
_ 1o the National Institute of Standards.and Technology (We are not responsible for damage incurred during shipment or
— use ofthis instrumen/t)].' - P 5 :
~ - /,/ [ -

forrpation is correct:

{Signed)

08-28-91
Date

/ Administrative Coordinator

/




LUDLUM MEASUREMENTS, INC.
POST OFFICE BOX 810 PH. 815-235-5484

l“ CERTIFICATE OF CALIBRATION
501 OAK STREET FAX NO. (915) 235-4872
SWEETWATER, TEXAS 78556, U.S. A

CUSTOMER Q —é .\vﬂ W.&W ~/ L ORDER NO 9/—;5”/&]
Mig

ModeL_22 2./ Serial No_%cs aL
Mig o Det M ol i ) Serial No s 2

¢ Bl
Cal. Date__2-%— 5 Gal. Due Date —= 22 Cal. Intarval_% METERFACE_<=2 2

Check mark ( ~7 applies to applicable instr. and/or detector IAW mig. spec, s. BE~New Instrument

[ Det (Alpha) Bkgnd cpm [-Det Oper. V220 Vat_ ol i MV
125 nn?f%ilmx_ﬁé.éy_m Ho B F/S Resp.ck [ Zero Resst ck. B Audio ck. ;ﬁwr Zeroed
= Bat ck. (Min. VoML o< 2% ¥ ¥ ypc [ Bat Volt VDC  Instrument Volt Set AT v
= Threshold DIal.lZD = /D mv” |nput Sens D mV. put Sens Linearity

2TV Readout (2 points) Ref/inst_ 280 / SO0 vy Ret./inst_BBD RO v
O Alarm Setting ck. Window Operation O Background subtract E)/Mechnnlcal ck

Repair instrument Received: [ Within Toler. + -18% [0 10-20% [J Out Toler. [ ?i:glﬂ':“g

COMMENTS:

Gamma Calibration: GM detectors positioned perpendicular to source except for M. 44-9 in which the front of probe ifaces source.

RANGE MULTIPLIER REFERENGCE INSTRUMENT INSTRUMENT REC'D
CAL. POINT METER READING “AS FOUND READING"
_X__ /500 200 o, S0
_ X 7 pr -l -7 /00
_X__ /oo wal 2B, 9 D
_X 12 /D 4 /DL
X /D A 700 _ .
_X ‘1 Y o)
_x_/ APD ¢ v’V
X : - _«®80 i /52
—X
—X
—X__
- — &=£X___ Range(s) Calibrated Electronically
e—-ﬂ Cal. Puint W Mater Bosding b *As Found Reading”
Digital a & Q{ j« g % < Qg) D
Readowt /f /§ /X/ S/ ° IN/R IR N I /] /

23 £
?éna_/@g/@/éé 7 & /%5%/39@/@:/ /1

Lodion Msasurements, Inc. certifies that the mbove instrument bms been caliteated by standards traceable to the Natiosal Institste of Standards and Techmology,
.or 4o the calibration facilities of other International Biandards Organixation members, or have been derived from accepted valnes of natmral physical constants or
been derived by the ratio type of calibration techniques. The calibrztion systesn eonforms to the requirements of MIL- STD-45682A and ANEI N323-1078

] Cs137 Gamma s/n 1162, G112, M565 [] Neutron Am-241Be s/n  T-304 8w o Twms Crimton Licmas Mo. LO-28

o Otner LR 5 G

O Alpha s/n - [] Beta s/n
[2-M-500 &/n 5075 O Oscill 8/n Multimeter s/n/ =" <5
Calibrated By: _ -//,a_ﬁy/ A ,ngw Date A5

Reviewed By;_—_gam_&u%ﬂj Date 1-49-9

Form 2 — 701




LUDLUM MEASURERIENTS, INC.

“ CERTIFICATE OF CALIBRATION POST OFFICE BOX 810 PH. 915-235-5484
501 OAK STREET FAX NO. (815) 235-4872

sSw ATER, TEXAS 78556, U.S. A.

CUSTOMER Q AL M W W ORDER NO G
Min\t_-{ Model .,2_22/ Serial NQ%JL
Mig JAJL._ Det. Model o =D Serlal No o 72

Cal. Date__ 2 — = — 7/ Cal. Due Date P~ 2 Cal. lnmrvaLéL METERFACE_Z22

Check mark { .~ applies to appligable instr. and/or detector IAW mig E—New Instrument
0 Det (Alpha) Bkgnd cpm [3-Det Oper o0 v at /O MV
175 ¢ R €5 @ A 704-0’7 mm Hg B/FIS Hup.d: B Zero Resst ck. [ Audio ck. Meter Zeroed
& Bat ck. (Min. Volt)—_Z~ 7 VDC [ Bat Volt VDG  instrument Volt Set 220 v
& Threshold DIal/E0 = /O input Sens 20 mV. £ input Sens Linearity

o—HY Readout (2 points) Ret/inst_ 224/ _ZDD v metsns 252 4 SAOED v

[l Alarm Setting ck. D Window Operation [] Background subtract O Wechanical ck.
Repair Instrument Received: [] Within Toler. + ~18% [0 10-20% [ Out Toler. [J Rhequlrinn
epair

COMMENTS:

Gamma Calibration: GM detectors positioned perpendicular to source except for M. 449 in which the front of probe iaces source.

RANGE MULTIPLIER REFERENCE INSTRUMENT INSTRUMENT REC’D
CAL. POINT METER READING “AS FOUND READING"
_X /0o S HL pn ~op
X 2.t 20D s/ /00
_X /1 /0 b /2p
X A0 Y wi2o)
X 27 Wy 200
e / Y00 chp “UND
X /t - 200 l,-r /oD b
X
—X
—_X

22! ___Range(s) Calibrated Electronically

é {m—;m?mg\ @ n/_.:-rm “As Found Rsaging™
Digital ¥ § S P @
T I R I & s/ /R

y $

[/ =/ / [/ / / / /
Lo L 2 5 |
Scale /& /E/&K/ S/ Q& /@3{/%/& / R /1 /
Llodinm Measurements, Inc. certifies that the above instrument bas been calibrated by standards traceabls to the National Institwte of Standards and Techmology,
¢mmmmumwwwmmmmmmm-mm nmmliulmﬂrhn
been derived by the ratio type of calibration techniques. The calibration system coniorms to the requirements of ETD-45682A and ANSI N323-1978

J Cs137 Gamma s/n 1162, G112, M565 O Neutron Am-241Be 8/n T-304 6w=te of Texas Calitmticn Licsmss No. LO28m
[J Alpha 8/n [ Beta s/n [ Other /f?m 2% 1S Feccr
[ ¥-500 &/n 2 2Ll O Osclll s/n Multimeter 8/n 45‘3'5" =T
Calibrated B@%ﬂ /—J Date T - f/
Reviewed By: g’/ fz C/é-aﬁaé Date 4. y-4]

Form 32 — 781




GP Instrument Services, Inc. Poftso2s
| Services Inc. CALl B RA I l O N
This Certificate will be accompanied by Calibration Charts or Readings where applicable
CUSTOMER INFORMATION INSTRUMENT INFORMATION
Customer Name: __ABG Measurements, Inc. Instrument Manutacturer Ludium
Customer Address: 640 Maple A”?nue Model Serial Number __ 40812
Saratoga Springs, NY 12866 External Probe(s)43-65 _ serial # 060145
Customer P.O.# 1501 Calibration Method ”3SMP~1 s/n 318
Work Order # 1-91-06-207 Th s/n 11623
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration Instrument Response
Range Standard Value Before Calib. After Calib. Comment
" X0.1 100 CPM 100 CPM A11 Calibrations Btn. + & - 10%
2 200 200 Patatal
3 400 395 ¢SUTh Efficiency = 15.0%
4
5__ X 1K 1K
3 2K 2K
b 4K 3.95K
8
g X10 10K 10K
10 20K 19.5K
11 40K 37K
12 '
13
14
15
16
17
18
19
20
21
22
23

STATEMENT OF CERTIFICATION

N ¢
We Certify that the mstrumeﬁt listed above was calibrated and inspected prior to shipment and that it met all of the
Manufacturers published operating specifications. We further certify that our Calibration Measurements are traceable
to the National Institute of Standards and Technology (We are not responsibie for damage incurred during shipment or
use of this instrument).

Instrument Calibrated by;. L& )JQ&Q.._,OM '

06-10-91 ™Y
T2-70-07

Calibration Date:
Next Calibration Due:

06-10-91
Date
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SHIELDALLOY METALLURGICAL CORPORATION
Newfield, New Jersey

CALIBRATION DATA SHEET
RAS-1 AIR SAMPLER

Date: //‘/15/5{/
Technician: £14(& QIEWHM
Mass Flowmeter: TELEDYNE HASTINGS-RAYDIST

Flowmeter: Transducer:
Model: NALL Model: HS-50KS
Serial No.: 13023 Serial No.: 17316

Cable: NF-8-NM

RAS-1 SN: [/ RAS-1 SN: & RAS-1 SN: 3
ROTO ACTUAL ROTO ACTUAL ROTO ACTUAL
§lpm  ___ Ipm 5 lpm  ___ Ipm 51pm  ___ Ipm
10 . 10 . 10 .
15 Y 15 S0 15 A2
20 B0 20 200 20 Do. 3
25 2+ 7 25 4.6 25 25.3
30 29.9 30 D76 30 30.0
35 ¢ 35 3¢9 35 3¢.&
40 24.0 40 3.1 40 375
L #3.1 45 2.3 45 4.4
50 ®“< F 50 4.9 50 .
55 /7[7 & 55 ‘/Lif 55 SO.0




REPORT OF CALIBRATION

Electroplated Beta Source S# 639/8%

Description of Sourcs:

Principal radionuciide Technetium 99

Electroplated on polished S.S5. disc, approximately __0.79 __mm thick.
(type of metal)

Diameter, _4-45 ecm active, 4.77 __cm total.

Radioactive material permanently fixed to the disc by heat treatment, without any covering over
.the active surface.

Calibration Date: September 7,1983

Measuremem Method:

"The 2 beta emission rate was measured using an internal gas flow proportional chamber. Trace
ability to NBS has been demonstrated, the most recent intercomparison with NBS being June and
July 1974 when the EIC—NBS agreement was within 0.3%.

‘Measurement Result:

The total number of beta particles emitted from the surface of the disc per minute on the above
date was

17,400 x 500

The total disintegration rate, assuming __ 25 9 packscatter of beta particles from the surface
of the disc, was -

27,400 % 800 (0.0123 uCi)

The uncertainty of the measurement is %% which is the sum of random counting error at the 99%
confidence level and the estimated upper limit of conceivable systematic error in this measurement

Information on isptopic composition or radioactive impurities:

Calibrated by: _Jdil Arellano

{please print or 1ypa)

eberline

Eberline Instrument Corporation
P.O. Box 3874 ' o
Albuguergue, New Mexico 87110 nature)




HiZ
Thermo Analytical inc.

TMA/Eberline Albugquerque Laboratory
7021 Pan American Hwy. NE

Albuquergue. NM 87108

{505) 345-3461  FAX # (505) 761-5416

CERTIFICATE OF CALIBRATION

Electroplated Alpha Standard

& 1028

Description of Standard:

Model No. _DNS-11 Serial No. 2222/90 isotope Thorium-230
Eiectroplated on polished stainless steel disc, 0.79 ~_ mm thi;:k
Total diameter af 4. 77 - _cmandan _active diameter of 4.45 . ML

-Radicactive material pennaneﬁtlyﬁxed tothedisc by heattreatment, withoutany covering overthe qctiye surface.

Measurement Method:

‘The 2 = alpha emission rate was measured using an internal gas flow proportional chamber. Absolute countingof
_ /alphaparticles emitted in the hemisphere abovethe active suriace was verified by counting above, belowand atthe -

operatingvoltage. The calibration is traceable to NIST by reference to an NIST calibrated alpha source
SN 11478 ' 3

Measurement Result:

Thetotal number 6f alpha particles emitted {fromthe surface of the disc per minute (cpm)on the calibration date was

1,600 + 160

The total disintegration rate (dpm) assuming 1.5% backscatter of alpha particles from the surface of the
disc, was

3.190 * 319 (0.00144  ycj
The uncertainty of the measurement is 10 % which is the sum of random counting error at the
999% confidence level and the estimated upper limit of systematic error in this measurement

Donald L. Taylor

Calibrated by: Rathryn J. Hicks Reviewed by:
o . A
%%hwﬂ}ﬂ%dﬁ _l%ﬂiiﬁﬁﬁ
Calibratfon Techriciax) Q-A. Represen:ifjve

l
|Calibration Date: 12/31/90 Reviewed Date: A/~ D7- %%
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SECTION 1.0 INTRODUCTION

Background

The Shieldalloy Metallurgical Corporation (SMC) of
Newfield, New Jersey manufactures a variety of specialty
ferro alloys from ore materials. The process methods
for two of the manufactured products each produces a
byproduct from the operation; FeCb (ferrocolumbium) and
FeV (ferrovanadium) slag. The FeCb slag is unique in
that the ore contains naturally elevated concentrations
of thorium and uranium. The thorium and uranium in the
FeCb slag typically exceed 0.05% by weight and are
subject to and controlled by the USNRC Source Material
License held by SMC. The other FeV slag does not
contain licensable quantities of radioactive material
and SMC plans to sell this product to other
manufacturers. Both types of slag are stockpiled in
segregated areas located at the eastern end of the SMC
property. This area is refered to as the Source Material
Storage Yard (SMSY).

SMC has formatted a radiological, direct-reading
screening and sampling protocol in order to assure the
FeV slag product does not exceed the regulatory limits
for radioactive source material and is not appreciably
contaminated with other materials having Thigher
concentrations of radioactivity than the FeV slag. This
plan describes the radiological methodology designed to
screen the FeV slag.

SMC Site Work Area Description

The general work area is the eastern end of the SMSY
extending from the western 1limit of the FeV slag
stockpile(s) to the site security fence. The work area
is adjacent to the radiologically controlled area (RCA)
associated with the FeCb source material slag piles.

Work activities in this area can be summarized as
follows:

1.2.1 Removal of FeV slag from existing stockpile(s)
and initial gamma radiation screening surveys of
material directly upon removal.

1.2.2 Transfer of FeV slag to an intermediate laydown
area for a detailed gamma radiation screening
survey. If FeCb source material is found during
the above gamma screening surveys are to be
removed and later returned to the original FeCb
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storage piles. This intermediate laydown area
will be established east of the existing FeV slag
piles in the open area of the east end of the
SMSY. A schematic representation of the work
area 1s shown as Enclosure E.

1«2:3 The subcontractor will draw screened material
from the intermediate laydown area for crushing
operations. Several product piles will be created
and fully identified for later disposition.
Sampling and gamma spectroscopy analysis for
Th232 and U238 will be performed for each of the
product piles as described in this plan.

The work area established in this plan has been
previously characterized by others (ORAU 88) and has
elevated gamma radiation levels contributed from shine
by the two primary FeCb slag piles in the RCA.

The source material FeCb slag can be described as
discrete rock-like material with no significant
transferable contamination hazard, although small
particle fines and other isolated areas of FeCb non-slag
materials have been evidenced in the RCA.

For the purpose of this plan, the entire work area will
be established and regarded as an RCA. The work area is
shown as Enclosure A to this plan.

Scope and Purpose

The scope of this plan integrates the radiological
survey, sampling and health and safety program with the
subcontractors crushing operation. The purpose of this
work activity as implemented in this plan 1s to assure
that:

1.3.1 work is performed in a safe and efficient manner
in accordance with SMC contractual requirements
and USNRC regulatory regquirements.

1.3.2 a creditable radiological survey and sampling
program is maintained to ensure the FeV product
material meets the permissible radioactivity
concentration 1limits and that no appreciable
contamination with source material or other
licensed material is contained within.

The final confirmatory sampling of the FeV product
material will provide the analytical ©basis for
characterization of the product material as non-source
material and that no appreciable contamination with
source material or other licensed material is contained
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within. ’Source material’ means: (1) Uranium or
thorium, or any combination thereof, in any physical or
chemical form; or (ii) ores which contain by weight one-
twentienth of one percent (0.05%) or more of (a) uranium
(b) thorium or (c) any combination thereof. (10CFR20)

The gamma spectroscopy cquantatative measurements
described in this plan will measure the Thorium and
Uranium radioactivity concentrations in the product
material for direct comparison to the source material
weight percent 1limits and confirmation of the non-
radiological status of the product material.

SECTION 2.0 HEALTH AND SAFETY REQUIREMENTS

2.1 Radiological Health and Safety

2.1.1 Radiological Training

Federal law (10CFR19) requires licensees to
provide instruction to workers involved with
handling radioactive materials in restricted
areas. The instruction is intended to inform
personnel of the potential hazards and their
individual responsibility, and that of the
licensee, for implementation of the radiation
safety program.

All project personnel shall receive this training
and familiarization prior to the start of
operations. Documentation of this training shall
be signature verified on Enclosure B to this
plan.

2.1.2 Personnel Radiation Exposure Monitoring

2ll personnel engaged in segregation and crushing
operations shall wear a radiation exposure
monitoring device called a Thermolumniscent
Dosimeter (TLD). The TLD will be worn on the
front portion of the trunk of the body and issued
and returned on a daily basis. Upon project
completion, the TLD’s will be returned to an
accredited dosimetric laboratory for analysis of
integrated radiation exposure for each
individual. Each worker may request and receive a
copy of the TLD exposure report for this

project for their personal and/or employer
records.
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The general gamma radiation level extant in the
work area varies approximately from 20 uR/hr to
40 uR/hr. Although the work will be planned to
take advantage of naturally shielded areas and
selection of areas with lower radiation levels
for stationary work, a potential exists for an
individual to receive a detectable (mRem) gamma
radiation exposure. However, detectable
exposures are expected to be extremely small and
well within allowable unrestricted area limits.

Bioassay Monitoring

Personnel will be monitored for the potential
ingestion and inhalation of radioactive materials
by urinalysis bioassay. Two one-liter wurine
samples shall be collected from personnel, one
each at the start and termination of project
operations and collected over a 24 hour period.
An accredited vendor laboratory will perform
radiochemical analysis for U238 and Th232 on each
set of individual samples. No uptake of
radioactive material is expected due to the
physical form of the radioactive material (FeCb)
and the 1limited handling of the FeCb slag.
Results of bioassay monitoring can be requested
by individuals.

Respiratory Protection and Personal Protective
Equipment

Respiratory protection for airborne radionuclides
will not be required for these work activities.
No abrasive handling of radioactive material will
be performed and work activities will be
performed in areas well distanced from the FeCb
slag piles. Air sampling will be performed on a
periodic basis as discussed in 2.1.6.

Personal protective equipment and clothing for
anti-contamination concerns will not be required
for this work. Occupational health and safety
PPE will be required as described in 2.2. Manual
handling of manageable fragments of FeCb slag
will be done using work gloves for hand
protection. No removable contamination is
expected from handling of FeCb material, however,
nominal contamination control practices will be
performed to verify contamination conditions as
discussed in 2.1.5.

Eating and drinking will not be allowed in the

PAGE 6




HILBERT ASSOCIATES, INC.
RADIOLOGICAL ENGINEERS AND CONSULTANTS

work area except in a break area approved by the
licensee.

Contamination Controls
A program for contamination controls will be

implemented for personnel and equipment to verify
contamination status as follows:

2.1.5.1 periodic surveys of work gloves and
other high contact items for beta-gamma
contamination in allowable low

background areas in the work area.

2.1.5.2 whole body beta-gamma surveys of
personnel and equipment surveys after
leaving the controlled area in the
closest allowable low background area
outside the controlled area.

Results of routine contamination surveys will be
used to adjust contamination control program
requirements.

Radiation Detection Instrumentation

Calibrated radiation detection instrumentation
of the following types and applicability will be
utilized on the project:

2.1.6.1 Portable ratemeters/scalers with 2" x 2"
NaI gamma scintillation detectors for
survey and segregation of slag material,
e.g., Ludlum M.2221 with M.44-10
detector.

2+1.6.2 Portable ratemeters/scalers with gas
flow proportional detectors for general
beta-gamma surveys, e.g., Ludlum M.2221
with M.43-68 detector.

24163 Portable ratemeters with alpha
scintillation detectors, e.g., Ludlum
M.3 with M.43-65.

2.1.6.4 Portable gamma scintillation detector
for general gamma exposure rate surveys
in uR per hour, e.g., Ludlum M.19.

2.1.6.5 Low volume (1 to 3 cfm) air samplers,

e.g., Eberline RAS-1. Periodic air
samples will be taken downwind of
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handling and crushing areas during the
duration of the project. Air samples
will be analyzed to show compliance with
the Th232 allowable air concentration
limit of 1.0E-12 uCi/cc for unrestricted
areas.

OCCUPATIONAL HEALTH AND SAFETY

2.2.1

Personal Protective Equipment and Training

All personnel shall wear hard hats, safety
glasses, and safety (steel toe) shoes for this
work as required by the SMC safety program for
on-site work. All subcontractor personnel shall
review and comply with all provisions of the SMC
safety program while working at the SMC site.

Noise Monitoring and Abatement

SMC will provide noise monitoring during heavy
equipment operations. Noise abatement methods
and/or hearing protection will be provided by the
subcontractor as required by SMC compliance
regquirements.

Dust Abatement

The contractor crushing mill shall not generate

any visible dusts during operations. The
contractor shall ensure that installed dust
mitigation systems, e.g., water mist or
ventilation containment, are operable and

effective. SMC will monitor crushing operations
for dust abatement integrity and compliance
requirements.

Lifting and Handling

Personnel shall not 1lift or handle slag which
require more than a nominal effort by one person.
Large slag pieces destined for segregation shall
be handled and transferred by front end loader or
equivalent equipment.

Personnel shall not climb slag piles for access

to survey. Surveys and handling of slag shall be
done from a firm level surface.
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SECTION 3.0 WORK PROCEDURE

Enclosure C presents a process flowchart of the work
methodology.

3.1

Initial Radiation Survey

The FeV slag pile will be accessed on the south
side for slag debris removal with a front end
loader. Radiological control technicians (RCT)
personnel will perform initial gamma radiation scan
surveys of the slag material using 2" x 2" Nal
detectors. Due to the wvariability in background
gamma radiation and the discrete ‘point source’
radiation intensity of the FeCb slag, any
indication of radiation which exceeds twice the
background radiation shall be indicative of
potential FeCb slag radiation contributions.

3.1.1 Large FeCb slag pieces shall be spray
painted with a durable and highly visible
mark for later removal with power equipment.
Small pieces may be manually removed and set
aside in a controllable area for later
disposition.

Feln? The RCT will continue gamma suveys on
accessible pieces of slag in the loading
area and front end loader as work continues.
Personnel shall stand well back from the
slag pile during loading operations to avoid
being struck by sliding material.

NOTE: The initial survey at the loading area will
not be able to access all slag in the front
end loader. The purpose of this survey
point is to mark individual slag pieces on
top of the load as well as to prevent large
guantities of FeCb slag being added in the
FeV pile.

Transfer and Detailed Radiation Survey

The front end loader will transfer the load to an
intermediate laydown area, the extent of which has
been initially surveyed with the NalI detector to
determine the magnitude of the background radiation
at the surface of the area. The FeV slag will be
discharged and spread in rows as operations
continue. The exposed slag will be surveyed to the
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same criteria of 3.1. If radiation contributions
which exceed twice background are detected, the
immediate area of the slag will be investigated in
a detailed manner with the NaI detector to identify
radiation sources. The planar distribution of slag
will allow for physical access and a detailed
survey of the material.

The front end loader may then transfer FeV slag
material to a predetermined area positioned for the
subcontractors crushing machinery after any
identified FeCb slag has been removed. The
discharge and removal of slag from the intermediate
laydown area should be sequenced such that surveys
and heavy equipment operations can continue in an
uninterrupted manner. RCT personnel shall be
responsible to ensure that suspect marked slag is
removed and controlled prior to transfer of FeV
slag to the crushing machinery location.

Continue sequence of operations until sufficient
FeV slag has been transferred to the crushing
machinery location. Operations may be interrupted
to remove large pieces of FeCb slag and transfer to
an approved area.

FeV Product Sampling

Representative samples of the FeV product material will
be taken during the crushing operations. Samples of
small particle fines will be collected and transferred
to 500 cc Marinelli geometry containers for gamma
spectroscopy analysis. Four samples will be collected
for each of the individually identified product piles
created as a result of crushing operations. The product
piles and samples will be uniquely marked and labeled
for identification.

Enclosure D describes the analytical methods and
criteria for confirmatory sampling of product material.
Equipment Release Surveys

All materials and equipment removed from the RCA shall

be surveyed for fixed and removable contamination in
accordance with the criteria of reference USNRC87:

3.4.1 1000 dpm per 100 cm2 for alpha and beta-gamma
radioactivity averaged over an area not greater
than 1 sgquare meter.
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3.4.2 A maximum of 3000 dpm per 100 cm2 for alpha and
beta-gamma radioactivity within a 1 square meter
area.

3sde3 A maximum of 200 dpm per 100 cm2 of removable
contamination for alpha and beta-gamma
radioactivity.

The above contamination limits are to be independently
applied for alpha and beta-gamma measurements.

SECTION 4.0 DOCUMENTATION

A final report of work task activities will be completed for
transmittal to SMC which will include the following
information:

Work Plan

Dosimetry results

Bioassay results

Instrumentation calibration certification sheets
Gamma spectroscopy results

Summary of project activities

Applicable radiation and contamination survey forms
Air sampling results

O0O0OO0O0O0O0O

ENCLOSURES
Enclosure A Site Work Area Location

Enclosure B Radiation Safety & Familiarization
Training

Enclosure C Process Flowchart
Enclosure D Analytical Methods and Criteria

Enclosure E Work Area Operations Schematic

REFERENCES
10CFR19 Code of Federal Regulations, Title 10, Part 19,
'Notices, Instructions, and Reports to Workers;
Inspections’, 1989.

10CFR20 Code of Federal Regulations, Title 10, Part 20,
’Standards for Protection Against Radiation’,
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ORAU 88

USNRC87

RCP80O0OA

RCP200

RCP225

RCP500

1989.

'Radiological Survey of the Shieldalloy
Corporation, Newfield, NJ’, Final Report, July
1988, ORAU 88/G-79.

rGuidelines for Decontamination of Facilities

and Equipment Prior to Release For Unrestricted
Use or Termination of Licenses for Byproduct,
Source, or Special Nuclear Material’ USNRC
Division of Industrial and Medical Nuclear
Safety, August 1987.

Hilbert Associates, Inc., Procedure RCP-8004,
'HpGe Gamma Spectroscopy Analysis’.

Hilbert Associates, Inc., Procedure RCP-200,
'Radiation Detection Instrumentation’.

Hilbert Associates, Inc., Procedure RCP-225,
fRadiation Surveys’.

Hilbert Associates, Inc., Procedure RCP-500,
fContamination Controls’.
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HILBERT ASSOCIATES, INC.
for SHIELDALLOY METALLURGICAL CORPORATION

RADIATION SAFETY & FAMILIARIZATION TRAINING

The purpose of this training program is to instruct and
inform supervision and technicians involved 1in work at
the SMC site of the existing radiological conditions and
of the radiation safety program requirements. Elements
of this program to be reviewed include the following:

O

Review and discussion of the known low level
radioactive contaminants at the site.

Radiation and contamination controls incorporated

into the site Work Plan for excavation and crushing
operations.

Personnel monitoring for radiation exposure;
dosimetry and bioassay requirements.

Radiological posting of site areas, if reaquired.

10CFR19 requirements for Instruction to Workers.

I have attended the above seminar/discussion and
received instruction on the radiological safety program
at the SMC site and understand the following:

(o]

Exposure to whole body radiation shall be monitored
by personal TLD dosimeter. All radiation exposure
and controls will conform to the legal reguirements
of 10CFR20.

T will be additionally monitored for uptake of
radioactive materials by urinalysis bioassay.

I can request and receive the results of radiation
exposure monitoring and bioassay monitoring upon
completion.

I am aware of my individual responsibility for the
implementation of the radiation safety program for
this proJject.

SIGNATURE . DATE

ENCLOSURE B




HILBERT ASSOCIATES,

SURVEY AND SEGREGATION OF FeCb SLAG
FROM FeV SLAG AT THE SMC SITE

SEGREGATE FeCb

INC.

PROCESS FLOWCHART

NEWFIELD, NJ

EXCAVATE /REMOVE
SLAG FROM FeV PILE

INITIAL Nal

SLAG AND MOVE
TO HOLD AREA

RETURN FeCb
SLAG TO SITE
STORAGE AREA

SEGREGATE FeCb

SCREENING SURVEY

TRANSFER FeV SLAG
TO INTERMEDIATE
LAYDOWN AREA

SPREAD AND EXPOSE
FeV SLAG IN

SLAG AND MOVE
TO HOLD AREA

IN LAYDOWN AREA
FOR DETAILED Nal
RADIATION SURVEY

FeV SLAG MATERIAL
TO SMC SUBCONTRACTOR

CRUSH FeV SLAG

ENCLOSURE C
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GAMMA SPECTROSCOPY ANALYSIS

HpGe gamma spectroscopy analysis for product sample
material will be rerformed for guantatative
determination of +the following primary radionuclide
photopeaks at a 90% confidence level:

ThZ234 at 0.093 MeV
Ra226 at 0.186 MeV
Ac228 at (0.911 MeV

Th234 and Ra226 are daushter radionuclides in the
naturally occuring Uranium (U238) decay series. The
Th234 photopeak analysis result will be used to infer
the U238 radiocactivity concentration based upon secular
equilibrium conditions.

Ac228 is a daughter radionuclide in +the naturally

occuring Thorium (Th232) decay series. The Ac2?28
photopeak analysis will be used to infer the Th232
radiocactivity concentration based upon secular

equilibrium conditions.

Other secondary photopeaks, including Actinium (U235)
decay series radionuclides, may be analyzed and reported
as confirmatory radionuclides.

SOURCE MATERIAL RELEASE CRITERIA

The results of product confirmatory sample analysis are
required to confirm the non-source material status of
the FeV product material. The legal definition of
source material (Natural Thorium and Natural Uranium)
typically expressed as 0.05% by weight of Thorium and/or
Uranium can be alternately expressed as radioactivity
concentration (pCi per gram of material) for direct
comparison to HpGe radioanalysis results as follows:

Th232: 0.0005 x 1.08E+05 pCi/gram = 54 pCi/gram

This eguivalent radiocactivity concentration for Th232
will be limiting for combinatory Thorium and Uranium

mixture in this material. The actual results of
sampling are expected to be well within this
concentration and at or near the natural (1)

radioactivity concentrations for U238 and Th232 in the
FeV material:

Th232: " Average background concentration is 7 pCi/gram
Uz38: Average backeground concentration is 8 pCi/gram

(1) From prior radiochemistry analysis of FeV slag by
TMA Eberline for SMC, 01/90.

ENCLOSURE D
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