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Ms. Donna Gaffigan

State of New Jersey :
Department of Environmental Protection
Division of Hazardous Waste Management
Bureau of Federal Case Management

401 East State Street

CN-028

Trenton, NJ 08625

RE: Radiological Characterization of the Shieldalloy
Metallurgical Corporation Newfield Facility

Dear Ms. Gaffigan:

Please find enclosed three copies of the subject work plan
which has been revised. The revision of the Work Plan was based
on (1) the pre-survey investigation performed in September 1990,
(2) the review and comments from New Jersey Department of
Environmental Protection (NJDEP), U.S. Environmental Protection

Agency (EPA), and U.S. Nuclear Regulatory Commission (NRC), and -

(3) the Newfield Plant Radiological Pre-Survey of February 1991. _.

ENSR is scheduled to initiate the field investigation
beginning the week of March 18, 1991. The field investigation
portion is estimated to take approximately four weeks to
complete. The radiochemistry analytical portion is scheduled to
be completed by the end of May. Therefore, the data should be
available for inclusion into the Draft Report of the Remedial
Investigation/Feasibility Study, as appropriate.
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"If there are any questiohs concerning the subject matter,
please do not hesitate to contact Mr. James Valenti, Mr. Michael

Morgenstern, and myself.
s;7cere;2fil§zfzsz

David R. Smith
Director of Environmental Services

DRS: 1lms
Enclosures : '
CC: Michael A. Finn
Richard D. Way
James P. Valenti
Michael R. Morgenstern
Robert Smith, TRC
Raymond Holmes, ENSR
Charles L. Harp, Jr., Esq., Archer & Greiner
USEPA Region II C
USNRC
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1.0 INTRODUCTION

1.1 Site Historical Review

A radiological survey of the Shieldalloy Metallurgical Corporation (SMC), Newfield, New Jersey
site was conducted in October and December of 1988. This survey, "Radiological Survey of the
Shieldalloy Corporation, Newfield, New Jersey", was conducted by Oak Ridge Associated
Universities (ORAU) on behalf of the United States Nuclear Regulatory Commission, Region |,
(NRC), and the New Jersey Department of Environmental Protection (NJDEP)..

This survey provided information for a preliminary assessment of the radiological impact of the
site. Data were provided with respect to area exposure rates, potential areas of contamination,
and isotopic composition of the soils, sediment, surface water and ground water. A figure
representative of the site is provided as Figure 1-1. This survey partially characterized the
radiological conditions that existed at the facility, but did not provide sufficient data to perform
arisk assessment required to define the potential remediation approaches necessary to reduce
the radiological risk to acceptable levels.

On May 2, 1990 representatives of the State of New Jersey (NJDEP), the Environmental
Protection Agency (EPA), Region ll, and the NRC completed a cursory inspection of the facility
and adjacent areas. This inspection confirmed some of the original findings of the ORAU report.
- Since the ¢ompletion of this site visit by representatives of these agencies, SMC has received
comments from NJ DEP requiring the performance of a radiological characterization of the site.
Comments specific to the radiological component of the work have been accommodated.

As a result of the ORAU effort and the inquiries received from the state and federal agencies,
SMC has agreed to complete a radiological characterization of the facility and adjacent
properties. This characterization will be conducted under the authority of the existing facility
license SMB-743. The facility will continue to operate using source material as part of their
manufacturing operation. Therefore, this survey will not include operational areas within the
licensed site since these are subject to ongoing variation during the continuing operation of the
facility, and since the monitoring of the operation is regulated under the existing conditions of
the license. However, areas within the licensed area which may be potential sources of surficial
contamination outside the controlled area will be included in order that any remediation plan to
decontaminate areas outside the licensed site may properly consider the possibility of future
recontamination. ‘
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FIGURE 1-1

SITE PLAN FOR THE SHIELDALLOY MEI'ALLUHGICAL CORPORATION
NEWFIELD, NJ FACILITY
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A Work Pilan was developed to perform a site-wide survey and radiological c.haracterization of
the site. The Work Plan was submitted to the NJ DEP in June 1990. Comments from NJ DEP .
on the June 1990 Work Plan are presented in Appendix C.’

The presence of large material stockpiles in the SMSY containing source material results in a
direct gamma radiation exposure contribution extending to localized areas both on and off-site.
This contribution is significant in that it limits the use of direct-reading portable equipment for on-
site determination of contamination by source material in significant areas within or near the
facility. Contamination in such areas can only be determined by the collection of samples for
analysis in an off-site laboratory. ' '

ENSR undertook preliminary surveys using gamma measurement devices to determine the
extent of this problem. The work performed has been utilized to tailor the proposed
characterization methodology, from that originally proposed in June 1990. The results and
summary of this effort are presented in Appendices A and B. The characterization work has
been designed with specific recognition of the extent of the problem. The planned program will
produce data whereby the magnitude and extent of the whole body exposure at the perimeter
of the licensed site, and the extent and magnitude of any significant surficial contamination of
soils and sediments with source materials in adjacent contiguous areas to the licensed site are
determined and recorded.

1.2  Objective

The objective of this characterization Work Pian is to provide sufficient detail with respect to the
procedures and methods by which the characterization will be achieved, to determine the
feasibility of decontaminating uncontrolled areas to conform to site and Federal regulations and
guidelines. The work program will be performed under the existing NRC License. Data collected
during this stage of the investigation will be incorporated into the Remedial Investigation (RI)
effort, as appropriate to the R. '

The program will focus on the determination of the potential sources of radiological concern.
The four specific objectives are:

® To determine the éxposure rate at the perimeter of the licensed site;
® To determine the extent and location of mislocated slags in the immediate vicinity of the
licensed site;
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- ¢ To determine the extent and location of source matenal contammated soils and
sediments in the immediate contiguous area of the site; and
e To determine the extent of source material contamination, if any, of surface water and
~ sediments in Hudson’s Branch. ' : '

1.3 Scope of Work Plan

The scope of the work associated with the planned radiological characterization is presented in
this plan. Section 2.0 outlines the technical components of the planned work, including the
exposure rate survey and specific activity measurements of soils and other environmental media.
Section 3.0 derives the criterion for identification of areas with elevated levels of radionuclides
and Section 4.0 outlines the aspects of QA/QC that will be addressed in this Work Plan.

A summary of the components of the characterization work tasks are as follows:
e Complete the exposure rate survey by obtaining pressurized ion chamber (PIC)
readings at 20 meter intervals at the licensed boundary. Determine attenuation of shine

with distance and define the background isopleth from shine.

e Define the extent and location of mislocated slags with a walkover survey of specific
areas of the facility and the adjacent property using gamma scintillation survey

eguipment in those areas not affecied by source malerial stockpiie shine. Conduct a
grid point survey using gamma scintillation equipment to obtain data at 1 meter and
contact.

e Conduct random soil sampling within the two times backgrou'nd isopleth where
stockpile gamma radiation prevents the use of instrument survey techniques to identify
surficial soil activity. Perform the walkover and grid point survey utilizing the Eberline
SPA-3. Conduct random soil and sediment sampling in targeted areas throughout the
site to provide isotopic data that will correlate with activity measurements obtained using
the SPA-3.

e Collect water and sediment samples in Hudson’s Branch upstream of the site, and in
the immediate vicinity of the site. Collect surface runoff samples during a storm event
in areas of prior erosion.

Samples of groundwater will not be included in the scope of this radioclogical characterization of
the Newfield facility. SMC has been monitoring wells SC-11S, SC-128S, and SC-13S for over 24
months in accordance with the 1988 Administrative Consent Order (ACO) for Radiological

r
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Constituents. No significant radidlogica| impact has been observed. This monitoring program
will continue. '
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2.0 CHARACTERIZATION ACTIVITIES
2.1  Grid System-

A 10 meter grid has been established over a limited part of the site licensed area. The grid has
been established where legal access can be obtained to a distance of at least 30 meters outside
the existing facility property lines. If it is determined during the characterization that measure-
" ments will be necessary beyond the established grid, the grid will be extended in 10 meter
increments until the limit of elevated activity is included. The limit of elevated activity is defined
to be the point at which the survey equipment reads less than twice the established background
level in counts per minute.

This grid has its origin located at the southwest corner of the facility. The x-axis continues in an
easterly direction roughly parallel to the facility fence line. The y-axis extends in a north-south
direction along the western boundary of the property. This y-axis extends south so as to
intersect Hudson’s Branch and provide a point of reference for measurements in this area. Due
to the topography and field conditions, a second x-axis was extended along the nominal
centerline of the channel of this small tributary. The grid was then extended 20 meters to each
side of this established center-line. The axis is labelled with an alphd-numeric system as a
“means of reference. The linear distance of this axis was determined in the field, but at a
minimum * extends from the helding pond westward 1o the culvert passing underneath Vvest
Boulevard. The grid systems relating the grid specific to Hudson's Branch and the grid relating
to the balance of the facility will be joined and overlapped on the drawing. Any other potentially
contaminated areas identified outside of this grid will be extended to the nearest grid landmark.
Figure 2-1 presents the grid, that has been established for this site. Measurements and sample
locations obtained west of the culvert underlying West Boulevard to Weymouth Road and along
the south haul road will be designated on an extended grid. These grid locations will be
established in the field.

The grid will be established on 10 meter centers, as it is consistent with established radiological
survey methodology and release criteria. It may therefore differ from other reference systems
currently established for the facility. The grid will be overlayed against existing facility layout
drawings to provide a reference to existing structures and equipment. The intersections of the
grid established in the field will be established as grid coordinates. This grid will be used to
reference all measurements obtained in the field and as an aid in determining the extent of the
area to be considered for future decontamination.
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Shieldalloy will utilize the services of a licensed 'professional surveyor to establish the grid for the
, radiological characterization of the Newfield facility. The surveyor of record is James Stewart,
Inc., of Philadelphia, Pennsylvania. The grid system has been established, transferred to a
Computer Aided Drawing (CAD) system, and issued for use on-site.

2.2 Background Measurements

-

Background measurements will be obtained to determine:

1. natural background concentrations in uncontaminated soils and sediments of
~ uranium, thorium, and radium for comparative purposes;
2. gamma exposure rates at 10 cm and 1 m above the surface in uncontaminated
areas;-and '
3. acorrelation between exposure rate measurements and measured specific activity
in the top six inches of soil with sufficient measurements taken with the PIC at the
same location as the SPA-3 to ensure adequate data for correlation determination.

Prior to initiating the exposure rate survey for the balance of the facility and its adjacent property,
it will be necessary to establish the area-specific background exposure rate and soil activity. Six .
locations will be selected in the immediate Newfield/Vineland area to establish these background
values, At each of the selected locaticns an instrument cross calibration and scii sampunig wii
occur.

Background sediment and surface water samples will also be obtained to provide a point of
reference for any differences in activity. Two, three sample sediment transects and one, three
sample surface water transect will be established along Hudson’s Branch. The collected soil and
sediment samples will be analyzed for U-238, Th-232, Ra-226, Ra-228, and Ac-228. The water
samples will be analyzed for gross alpha and gross beta activity and if the activity is above action
levels, further analysis will be conducted for the uranium and thorium isotopes. The surface

water samples will be filtered to determine both the soluble and insoluble fractions. '

The soil sampling will involve obtaining a single sample at each location composited over the
top six inches of soil. The sample will be identified by location and sent for isotopic analysis
using alpha spectrometry for Uranium-238; gamma spectrometry for Thorium-232, Radium-226
and Actinium-228; and beta-gamma coincidence counting for Radium-228.. Refer to Section 4.0
for the referenced analytical procedures. Upon receipt of the sample results from each of these
areas a mean site value for those isotopes will be established.

5990-006-170/Shieldalloy Metallurgical Corporation 2-3 03/13/91 (Wed) 6:48pm



\/

ENSR

To correctly establish a correlation between the background soil activity and a measurement ot
exposure, it will be necessary to determine the exposure rate in microroentgen per hour (uR/hr)
using a calibrated Pressurized lon Chamber (PIC). This instrument shall have been calibrated -
within the previous six months against a National Bureau of Standards (NBS) traceable source
(Co-60) of similar energies. In addition, it will be required that the portable gamma scintillation
field instrumentation be cross calibrated against this ion chamber to establish a counts per
minute per microreontgen per hour (cpm/uR/hr) value for determining the presence of potential
contamination during the exposure rate survey of the facility in areas below two times
background. )

Details of the instrumentation are as follows. The instrumentation utilized to establish the
exposure rate correlation will be the PIC in conjunction with two inch by two inch Sodium lodide
gamma scintillation probes with compatible ratemeter/scalers. The PIC is a direct reading
environmental exposure rate instrument that will provide continuous measurement of exposure
rate, with the capability to provide total exposure integrated over a definite time of measurement.
-Measurements obtained for this project will be done using the integrated mode.

The gamma scintillators are low energy gamma detection instruments utilizing two-inch by two-
inch sodium-iodide, thallium [Nal(Tl)] detectors in conjunction with a photomuiltiplier tube
providing impulses directly to the ratemeter/scaler. The gamma scintillator will have been
calibrated in the last six months against a NBS traceable source {Cs-137). These instruments
are being utilized for the sile survey because of their practical convenience and portable nature.

Potential measurement errors made in the field arise from variation in the energy spectrum of
radionuclides within the ground. This uncertainty arises not only from possible variation in the
isotopic composition but also from variation in degradation of their initial spectrum according to
the distribution of radiocactivity with depth from surface.

In order to compensate for energy variance, the pressurized ion chamber will be utilized to
determine the absolute exposure rate at the off site background locations. This instrument has
a near constant response over the range of energies which are significant in this application.
Therefore, any non-linearity in response of the SPA-3 will be overcome by cross calibration
utilizing the more linear PIC as the absolute reference.

At each background location, five one-minute measurements will be obtained using the PIC,
positioned one meter above the ground, and the values in uR/hr recorded. At these locations
gamma scintillator measurements in cpm for each of the scintillators to be used in the field shall
be obtained. The gamma scintillator's shall be positioned on each of the four sides of the PIC.
The four measurements per location will then be averaged giving a calibration of cpm and dose
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. rate. Anaveraged value will be obtained per instrument due to the marginal inherent differences
between individual probes. '

A graph will be developed using the cpm values as the abscissa against the ordinate values in
uR/hr. Each averaged cpm value per location per instrument will then be plotted to develop an

instrument specific correlation between the two sets of instruments. The data points will be
~ plotted for each probe then a line of best fit established for the data points.

The correlation between counts per minute and microroentgens per hour may not be linear over
the entire range of values. As a result, the “line of best fit* will be used. The relationship may
flatten out at the higher energy end of the exposure rate. Separate correlations will be developed
for specific subsets of the site areas. These subsets may include areas of the site where shine
from the SMSY are evident (two times background areas), areas where there is elevated activity
(measurements between background and two times background), and areas that are potent:ally
non-contaminated (background).

After regression analysis is performed, a correlation coefficient will be determined. The
- correlation coefficient will estimate the degree of closeness of the linear relationships between
_instrument readings for both instruments.

The equation for a linear analysis to demonstrate a correlation between the PIC and the SPA-3
is ey poc’ed to be:

y=mx+b

where: y = value in uR/hr
x = value in cpm obtained using the gamma scintillator
= slope of the line (a constant)
b = y intercept (a constant)

By this means a correlation can be developed for each of the gamma scintillator probes that will
be utilized for the characterization measurements. Insertion of the recorded value in cpm,
obtained in the field, into the above equation or reading directly from the graph will allow for a
direct conversion into uR/hr. Based on field survey results that demonstrated the interference
of shine on the SPA-3 measurements (see Appendices A and B), this cross calibration will not
be used in areas where the exposure rate from shine is twice natural background. Where the
SPA-3 is used (i.e., in areas where the shine is less than twice background), the correlation
developed in this section will be established by confirmatory soil samples.
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2.3 Exposure Rate Survey
The exposUre rate survey of the féci_lity and its adjacent property will be performed as follows:

1. This exposure rate survey will accurately determine and record the exposure rates
around the perimeter of the restricted area. The exposure rates at the facility fenceline
will be recorded and mcluded in the study report. Measurements shall be taken at 20
meter intervals.

2. The exposure rate survey will facilitate determination of the extent of potential
contamination and will define those areas for possible subsequent decontamination.
This will be done by establishing the fixed point gamma survey to serve as a guide to
the location of elevated levels of activity at the facmty in conjunction with the walkover
results.

The first technique that will be employed will be that of a "walkover" gamma survey to complete
the survey of grid blocks in the southwest and southeast areas of the site. Gamma surveys will
not be conducted in areas with two times the background dose rate or in areas previously
surveyed (see Appendix B). This survey will be accomplished by walking in a series of paraliel
- paths over a gridded area while slowly swinging the gamma scintillator approximately 10 cm
above tne ground surface. This method is continued until the entire grid block has been "
traversed. The data are then recorded on an individual data sheet for each area of the facility,
by grid block. The range of exposure rates for each grid block is recorded and any anomalous
measurement is located relative to the grid. An anomalous measurement is defined as a
measurement that is more than twice the established background level in cpm. This procedure
is repeated until all the grid blocks within each area have been covered. itis planned to extend
the grids and subsequent surveys in various areas, as necessary, to determine levels of
contamination in excess of those defined by NRC for unrestricted use. o

At the completion of the walkover survey, measurements will be taken at each of the grid
intersection points at contact and one meter in height to provide a data base of measurements
at fixed points on the grid for future reference. These readings will be obtained using the gamma
scintillator probes. When a measurement is taken at a location where two (or more) grid blocks
intersect, that measurement will be used as a data point for all of the intersecting grids. This
fixed point survey will obtain measurements only in those areas previously identified as less than
or equal to twice the background limit, outside the area influenced by gamma radlatlon from the
source material stockpiles. '
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in addition, soil and sediment samples will be collected in areas of the plant where gamma dose
rates are less than twice background. This sampling is designed to demonstrate the efficacy of
using the SPA-3 instrument to locate areas of contamination, as well as demonstrate that areas
_containing soils with isotopic activity less than 5 pCi/gm Ra-228 have been correctly identified.’
These soil samples will be isotopically analyzed to accurately determine the possible con-
tamination present. Soil samples will be obtained over the initial depth of six inches. These
discrete samples will be obtained individually in single increments at each of the identified
locations. The probable locations for these sampling events will be determined by sequentially
numbering each of the grid blocks within the appkoximate grid point boundaries previously
described. A random number table (e.g., Appendix A1 in Statistical Methods, Snedecor and:
Cochran, sixth edition) will then be used to select the appropriate sample locations on the grid
map. : » -

These soil samples will be obtained using a hollow stem hand auger coring device, resulting in
a single core per sample location. Initially, only the top six inches of the core will be sampled
and sent for analysis. If the results of this analysis exceed current soil release criteria (see
Section 3.0), then additional six-inch core segments will be sampled and analyzed until the limit
of activity is reached.

A report will be prepared that documents the results of the survey/characterization, including a
description of all work performed and methods used, all measurements and data obtained, delin-
eation on grid maps of the extent and approximate depth of soil contamination and recmmended
options for control/mitigation.

It should be noted that the facility building interiors and surrounding roadways will not be a part
of this characterization effort due to the ongoing process and manufacturing operations. These
buildings will simply be referenced on the site map (see Figure 2-2).

2.4 Environmental Media Sampling and Analysis

For each of specific sampling areas identified in Section 2.3, it will be necessary to sample for
isotopic activity to plan decontamination and identify non-contaminated zones. Media that will
- be analyzed during the characterization activity will include soils, sediments, surface runoff water
and surface water. The isotopic analysis that will be conducted will be for the radionuclides

' E. Y. Shum and S. M. Neuder, " Decommissioning of Nuclear Facilities Involving

Operations with Uranium and Thorium,* USNRC, From the 28th Hartford Synposium on Health
and the Environment, 1990.
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Thorium-232, Radium- 226, Uranium- 238, Radium-228, Actinium-228, and forthe g*oss alpha and
gross beta activity parameters for water

lnmal analysis of water samples will be for dissolved and suspended gross alpha and gross beta
activity. Isotopic analysis of water samples will be performed if the gross alpha activity exceeds
the screening value of 15 pCi/liter or the gross beta activity exceeds 50 pCi/liter.
Water sampling of Hudson's Branch will occur at locations between the outtall from the holding
pond, to a point immediately south of the culvert passing underneath Weymouth Road. The
samples obtained will be grab samples of one liter volume. These samples will be iced and
preserved and sent for analysis. Nine surface water samples inciuding three samples taken
upstream plus one QC sample and one field blank will be obtained. This procedure is consistent
with the EPA established analytical procedure for the drinking water parameter "Determination
of Gross Alpha and Gross Beta Activity, SW-846, Method 9310." The analysis will be conducted
by an independent laboratory selected for protocols/procedures acceptable to the NRC. The
filtrate and filter will be analyzed for dissolved and suspended gross alpha and gross beta
activity, respectively. '

Surface runoff samples will be collected during a storm event which will be roughly quantified
as a continuous period of precipitation exceeding two hours in duration. Prior to this event,
areas of prior erosion and runoff at the site perimeter will have been identified and marked as
potential sampling locations. Four surface runoff samples plus one QC sample and one field
blank will be ohtained during the storm event. A one liter sample will be obtained and presérved
for subsequent filtration. The filtrate and filter will be analyzed for dissolved and suspended
gross alpha and gross beta activity, respectlvely

Due to the presence of the material stockpiles that contain elevated levels of activity, it will be
necessary to utilize soil sampling in certain areas. A map is presented in Appendix B that
identifies the areas where soil sampling, not conventional surveying, will be used. The area north
of the SMSY included in the greater than twice background isopleth (i.e., approximate grid point
boundaries DD35, 1150,S70); as well as the area immediately south of the SMSY will be sampled
(i.e., approximate grid boundaries G34, D50, G66). The shaded area immediately west of the
SMSY has historically been used for a variety of source material purposes and falls under
Shieldalloy’s current NRC license responsibilities and, as such, will not be surveyed. The
walkover technique will not be employed and instead will be supplemented by soil sampling.

In some cases where a high percentage of slag is present in the soil samples it may be
necessary for SMC to conduct initial sample preparation to allow for further analysis. This is due
to the material characteristics of the slag, as its extreme hardness creates difficulty for the
analytical lab if it is not reduced to a particle size sufficient for its analysis.
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Soil samples will be discrete as described from each of the sampling locations. The initial work
scope description outlined obtaining correlation soil samples in a site area where the shine from
the SMSY is less than twice background. An estimated 30 soil samples will be obtained from -
site areas with gamma readings below two times background, including the southwest corner

of the plant property and the area below the south fenceline. Three duplicate samples will be
collected in these areas. ' '

Areas with gamma readings exceeding twice background will be used as another area-specific
sample location (see Figure 2-3). An estimated 42 soil samples will be obtained. Thirty samples
will be obtained north of the SMSY and 12 samples will be obtained south of the SMSY. Four
duplicate samples will be obtained in these areas. To develop adequate background data for
the site, six soil samples plus one duplicate will be obtained of background soils remote from
the site (see Section 2.2). Again, only the top six inches will be initially sampled and analyzed
until results indicate activity in excess of prescribed limits. '

Sediment and soil sampling will occur in the area associated with Hudson’s Branch. Although
a walkover survey will be performed of this area, supplemental sampling will be necessary. It
is estimated that 30 samples will be obtained of sediments from Hudson’s Branch from the pond
south of the plant to the west. Samples will be obtained from contaminated and non-
contaminated areas as preliminarily identified during the February 1991 survey (see Appendix
B). Samples will be obtained outside of the channel to the limit of the elevated activity as well
as outside these elevated areas on either side. Three duplicate samples for quality control will
~ also be obtained. To establish background, two-three sample transects of sediments plus one
duplicate will be taken to the east of the pond (see Section 2.2). Analysis of sediments will
follow the same protocols established for soils.

Air sampling will not be conducted under the characterization. Air sampling has been
implemented by SMC in process buildings in conjunction with the requirements established
under the facility source material license. SMC is intending to expand the program to ensure
compliance with anticipated source material license reissuance. During any augering for the soil
sampling, a lapel sample will be obtained for the purposes of determining the potential risk from
inhalation of radioactive particles.

All samples will be accompanied by a chain of custody record from the time they are collected
until analysis is performed. When transferring the possession of samples the individuals
relinquishing and receiving will sign date and note the time on the record. This record
documents sample custody transfer from the sampler to the lab sample custodian.
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3.0 CRITERION FOR IDENTIFICATION OF CONTAMINATED AREAS

. The criterion for identification of areas with elevated levels of radioactive isotopes is 5 pCi/gm
of Radium-228 with natural thorium daughters present in equilibrium. This value is derived by
the NRC, whereby soils with an isotopic content less than this are suitable for unrestricted use
in the environment. This concentration value is obtained from the NRC's Branch Technical
Position (46 FR 52061) for Disposal or Onsite Storage of Thorium or Uranium Wastes From Past
Operations and the published paper 'Decomrdissioning of Nuclear Facilities Involving Operations
with Uranium and Thorium® by E. Y. Shum and S. M. Neuder of the NRC published in the
Proceedings of the 28th Hanford Symposium on Health and the Environment. The identification
of areas with elevated activity will be determined where possible by direct gamma exposure rate
measurement, with confirmation by analysis of soils for isotopic activity.

Measurements of background exposure rate were conducted by ORAU during their site
investigation in July 1988. At a total of seven locations in the Newfield, New Jersey area
measurements were obtained resulting in @ mean value of 7 uR/hr. Additional measurements
taken by the ENSR team in September of 1990, and February of 1991 resulted in a mean
- background value of 6.9 uR/hr (see Appendix B). These values are consistent with established
NCRP data for this area of the country. : '

Both ORAU and ENSR obtained soil samples at approximately the szme locations to determine
the background activity for the Newfield area. For the three isoctopes of interest the mean activity
values are: -

ORAU Results ' ENSR Results
Th-232 - 0.4 pCi/gm Th-232 - 0.5 pCi/gm
Ra-226 - 0.5pCi/gm . Ra-226 - 0.6 pCi/gm
U-238 - 0.6 pCi/gm U-238 - 1.1 pCi/gm

The average exposure due to natural elements in the Newfield area is consistent with the NCRP
calculation for the exposure contribution from natural elements nationally of 6.8 uR/hr.

The NRC has developed "ad hoc” cleanup criteria for decommissioning nuclear facilities that
invclves operations with uranium and thorium. NRC has considered the cost of soil analyses for
radionuclides in the uranium and thorium series and accepts combination soil sampling and
instrument survey methods that demonstrate compliance.
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Based on previous analytical results of contaminated soil samples and source material slag at
the Newfield, New Jersey site, Th-232 is the dominant radionuclide. For natural thorium with
daughters in equilibrium, Radium-228 (Ra-228) or Actinium-228 (Ac-228) are used as the
dominant radionuclides because of the easily measurable gamma peak from Ac-228.
Radionuclides in the thorium series are strong gamma emitters; NRC has criteria for direct
gamma radiation that limit exposure to less than 10 uR/hr above background measured at 1
meter above the surface. By analyzing soil samples for Ra-228 and developing a correlation
between soil sample activity and SPA-3 readings (see Section 2.3), a relationship between Ra-
228 soil activity concentrations and survey instrument readings (in areas less than twice
background only) will be demonstrated. The NRC criteria establishes 10 uR/hr above
background as the dose detriment from soil activity levels of Ra-228. If the correlation factors
developed support this activity to dose relationship, direct gamma radiation measurements will
- be used to demonstrate surface sonl compliance.

Therefore, a 5 pCi/gm criterion of Radium-228 for decontamination, in accordance with the-NRC
criterion, is equivalent to an external whole body gamma dose measured at one meter above
the ground of 10 uR/hr (exclusive of background). With Thorium as the dominant element found
in the source material slag on the site, an exposure rate criterion of 17 uR/hr (10 uR/hr for Ra-
228 plus 7 uR/hr for background) will be utilized to identify areas for unrestricted use.

Concern has been raised by NJDEP about the contribution of Radium-226 to the possible
exposure probiem at the site.  Criteria developed by the NRC are specific in their reference to
the level of residual activity being dependent on the existence of Thorium and Uranium in
equilibrium with their daughters. Analytical evidence gathered by ORAU specific to the
ferrocolumbium high ratio and standard slag piles indicates that the concentration of thorium is
greater than uranium by several orders of magnitude. Therefore, the derived standard for
identification of areas for decontamination is valid, and will include the possible contribution of
radium to the derived exposure rate. Application of standards relating solely to the concentration
of Radium-226 at the site is not appropriate. Those standards promulgated in 40 CFR 192,
Health and Environmental Standards for Uranium and Thorium Mill Tailings are not applicable
to this facility.
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4.0 QUALITY CONTROL AND QUALITY ASSURANCE

This section of the characterization plan presents a concise overview of the measures that will
be taken by ENSR and its subcontractors to assure that the work performed will be of proper
quality to assure accuracy, adequacy and precision of the data that will be collected.

The project will be organized in a matrix fashion with established responsibilities at each level
of project management. Overall on site control will rest with the ENSR Site Manager who will
be responsible for project execution in the field. This Site Manager will interface with the ENSR
Project Manager and client representatives to assure that the activities are conducted in a
manner consistent with ENSR’s quality control objectives. Project communications which will
be incoming to the project will be routed to the Project Manager for distribution and filing.
Project outgoing correspondence will as a minimum be reviewed and signed by the Project
‘Manager prior to transmittal. Copies of all incoming/outgoing material will be maintained in the
project central files. ‘

ENSR will follow an internal Quality Assurance program to provide a means for control and
review so that the work performed is of the highest professional standards. Data will be gathered
or developed in accordance with procedures appropriate for the intended use of the data. The
data will be of known or acceptable precision, accuracy, representativeness, completeness, and
comparability within the limits of the project. To achieve this end, deficiencies will be prevented
through planning and design, use of standard procedures, and use of qualified personnel.

Subcontractor performance will be monitored by the Site Manager on a regular basis to assure
adherence to the established plans and procedures. Field documentation will be maintained in
field notebooks inclusive of all site specific progress summaries and problems.

Sample control and chain of custody procedures will be in accordance with the guidelines
established by the EPA office of Enforcement as of May 1986. Included in these guidelines will
be those for sample identification and chain of custody procedures. Upon initiation of field
activities, all personnel will be provided with a project Quality Assurance Plan (QAP), outlining
the specific sampling methods and coincident decontamination protocols that will be utilized.
it should be noted that the solubility of the contaminant is extremely low and therefor
decontamination between sampling events will involve primarily gross removal of any residual
material. : :

The quality control parameters for the fixed point exposure rate survey will entail obtaining a
single quality control measurement for every ten field measurements that are taken. The quality
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control measurement will be one minute in duration. This value will be recorded coincident to the
other values in the data tables for these measurements. The instrumentation that will be used
 to conduct both the walkover and fixed point survey will have been calibrated within the previous
six months against a National Bureau of Standards calibrated source of a nuclide similar in
energy emission to those existing at the Newfield site. In addition, this instrumentation will be-
source checked twice daily to assure response within 10 percent of the given source value. The
sources used to complete this daily check will be of similar energies to those existing at the site.

Samples of the remaining media comprising soil, sediment, and water will be obtained using
decontaminated sampling devices. This device will be decontaminated using distilled water
between sampling events. Each sample will be piaced in an individual eight-ounce wide mouth
container, sealed and submitted to the laboratory for analysis.

Precision will be assessed by the collection of duplicate samples. Field duplicates of the
identified media samples will be obtained on a frequency of 10 percent for the soil, sediment,
and water. These duplicates will not be labeled as such but will be submitted to the laboratories
as blind samples to eliminate bias. Field blanks will be included for those days when any water
samples are obtained. |

In addition to field duplicates, extra sample material will be collected in order that samples may
be split due to the possibility for future chemical analyses of these materials. For the isotopic
analyses of the soil and sediment no sample preservation will be required. Water samples will
utilize a small amount of nitric acid in the containers to prevent isotope dissolution to the sides
of the sample contamer

The analytical laboratory will be licensed by the NRC to receive, handle, and store radioactive
materials and must participate in a radioactivity analysis intercomparison program. All samples
will be received by the lab and logged in and inspected. Shieldalloy will utilize the services of
an accredited laboratory to perform the required analyses. Teledyne isotopes in Westwood, New
Jersey, will be the lab utilized to perform the necessary analytical services for the characterization
effort. This lab participates in the CLP program as well as complying with the quality assurance
guidelines established in NRC Regulatory Guide 4.15.

All of the soil samples will be analyzed for the identified isotopes using the technique of gamma
spectrometry based on the methods described in Radiochemical Analytical Procedures for
Analysis of Environmental Samples (EMSL-LV-0539-17, USEPA, Las Vegas, NV, 1979). Samples
will be counted using an intrinsic germanium detector coupled to a multi-channel analyzer. Due
to spectral interferences, it will be necessary to analyzed the soil and sediment samples using
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alpha spectrometry specific to the Uranium series isotopes. Radium-228 gross a!pha and gross
beta analyses will be performed utilizing radiochemical methods.

The analysis of the water samples will utilize the methed as cited in Section 2.0 in accordance
with EPA SW-846. These samples will have been preserved in the field prior to their placement
into the containers. The filtrate will be analyzed for both dissolved and suspended alpha activity.

Method sensitivity is defined as the minimum detectable activity (MDA), the smallest amount of
activity above background that can be measured at the 95 percent confidence limit. MDA’s may
vary dependent on sample weights volume or instrument used but the MDA's for gross alpha
and gross beta analyses are expected to be within the range of 0.3 to 3 pCi/L.

The lab instrumentation will be source checked using the same criteria as the field instruments.
Quality control samples associated with lab analysis will be conducted as well. Method blanks
will be analyzed at a frequency of one per analytical batch or one every 20 samples whichever
is more frequent. Lab duplicates will be counted on the same frequency. :

Corrective action will be taken if the analytical instrumentation is outside tolerance limits, results

of the lab blank analyses are above background or the QC data is outside the window for
precision or accuracy. Data will be documented and duphcate records maintained.

R:\admin\smr\S0110411
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\ ' » ’ Formerly £RT

| ENSR Consulting
25 February 1891 _ . and Engincering

ENSR Pl’OjGCt No. 5990-006- 200 , » ' o Liberty Center. Ninth Iloor
' 1001 Liberty Avenue
Pitlsburgh, PA 15222

{412)261-2910

Mr. David R. Smith _

Director of Environmental Services
Shieldalloy Metallurgical Corporation
12 West Boulevard

Newfield, NJ 08344

SUBJECT:  Newfield Plant Radiological Survey/Characterization
Dear Dave:

Please find attached as Exhibit 1 the report entitied "Method Validation and Instrument Calibration
for Radiological Survey/Characterization: Shieldalloy Metallurgical Corporation, Newfield Plant."
This report documents the data and results, conclusions, and recommendations from this
investigation. It has been revised to reflect our discussions and the consensus reached in our
17 January 1991 meeting.

ENSR is in the process of rescoping the program for the site-wide radiological survey/charact-
erizatic™ in accordance with this work and the pre-survey calibration study, which you shcuia
have received under separate cover. ENSR should have the site-wide program rescoped wnhm
the week. If you have any questions, please call me or Ray Holmes.

/,Yej? truly,

i .
John P. Fillo, Ph.D.
Senior Program Manager

Attachments

cc: D). Brandom--
J. Englick
R. Holmes
C. Rieman

59900691.jpf



'EXHIBIT |

METHOD VALIDATION AND INSTRUMENT CALIBRATION FOR
RADIOLOGICAL SURVEY/CHARACTERIZATION:
SHIELDALLOY METALLURGICAL CORPORATION NEWFIELD PLANT

Background

This work was undertaken to support the survey and characterization effort required to
determine the nature and extent of radiologicai contamination on site and in the immediate
vicinity of the Newfield Plant. ORAU identified in July of 1988 that radioactivity from source
materials was not being adequately controlled and segregated, consistent with acceptable
license conditions. The ORAU survey accomplished its purpose of screening the
* radiological impacts of Shieldalloy’s activities to the environment. They concluded that the
pattern of contamination in the drainage pathways suggested that the mechanism of
contamination was predominately dispersal of fine particulates by surface runoff. They did
not, however, accurately characterize the detailed extent of this off site dispersal of source
material. A possible secondary source of activity is the use of source material as a
construction material in and around the facility property.

Under the NRC materials license provisions established in SMB-743, Shieldalloy has the
responsibility and authority to conduct radiological surveys and decontamination activities
to ensure proper management of source materials and associated byproducts resulting from
its operations. Subsequently, additional inquiries in May 1990 from NRC, NJDEP, and EFA,

“reinforced interest relating to off-site contamination. This has led to the development of a
Work Plan to conduct a radiological characterization of this contamination. Incorporated into
this document were radiological survey techniques and methodologies that had been
employed with success and NRC endorsement at other facilities including Shieldalloy’s
Cambridge Ohio Plant. In these instances, direct instrument measurement of contamination
was an efficient and effective method to radiologically characterize large areas for the
presence of radiological contamination.

The Newfield Plant presents site conditions that may require changes. in the technical
approach to the radiological characterization. Direct measurement utilizing survey
instruments is desirable for a large portion of the site. This same technique may have to be
replaced or supplemented by soil sampling in those areas where gamma radiation
emissions from Ferrocolumbium (FeCb) and Ferrovanadium (FeV) stockpiles interfere with
the direct reading instrumentation. The presence of these stockpiles and their coincident
shine have the potential for misrepresenting the activity associated with surficial and
subsurface contamination that may exist both in and outside the facility licensed boundaries.

Therefore it is necessary to conduct a series of measurements to determine whether and to
what extent the proposed radiological survey methods will accurately identify the activity
associated with the contaminated soil. This report discusses the objectives/approach,
methodology and results from the method validation and instrument calibration effort.



tives and Approach

The objective of the study is to develop an understanding of where specifically, both on and
off site, instrument surveys, soil sampling and analysis, or a combination of these techniques
will be used to conduct the characterization. As a result, an approach was developed to

obtaina series of targeted instrument measurements in conjunction with soil sample isotopic
analysis to determine a relationship, if any, between (1) the dose rate as measured by the
instruments and the specific activity that exists in the soil, and (2) dose rates measured by
the direct-reading instruments. In this manner it would be possible to determine the
appropriate survey techmques to be used to characterize the potential of elevated activity
associated with the facility. In addition, these measurements were expected to provide data -
to cross-calibrate the instruments for application to the survey.

Eight locations were identified to represent varying conditions that might be encountered.
Two locations off site were chosen to provide a background reference to the areas of -
elevated activity. Two locations were chosen based on prior knowledge that contamination
was present, with no other contributions from source materials. The balance of the four
measurements was chosen at locations equidistant from the FeV and FeCb stockpiles, yet
with expected differences in soils activity. The purpose of locating the readings equidistant
from each of the piles was to allow for the effects of shine from each of the piles to be
roughly equivalent. The choice of the two individual locations associated with each stockpile
were based on observed differences in activity as seen by direct instrument measurement.

The instruments utilized to conduct these measurements were a Pressurized lon chamber
(PIC) and a gamma scintillator (SPA-3), which was configured in one of three modes based
on industry accepted measurement techniques. The SPA-3 survey instrument was coupled
with a compatible ratemeter/scaler (model PRS-1). The three configurations of the SPA-3's
were:

® unshielded;

e collimated with 3/8 inch thick lead, with the lead wrapped around the entire SPA-3
leaving exposed only the end of the detector; and

® a cone shield, which is a shield apparatus in the shape of a cone with the bare
detector suspended in the middle of the cone, with the bottom of the detector
aligned with the bottom edge of the cone shield.

The instruments record the gamma emissions from the isotopes of Uranium-238 and
Radium-226. Thorium-232 is an alpha emitter and as such is not readily detected by these
field measurement techniques.



 Methodology

The method verification involved a series of measurements that were taken at eight separate
locations at the facility boundaries and in adjacent properties. The individual locations were
selected in accordance with variations in their expected soil activity as seen by direct
measurement, as well as how these measurement locations may be affected by the nearby
stockpiled material. An attempt was made to vary the measurement locations so as to
reptesent the expected possible measurement conditions that may be encountered.

Thé intended combinatiohs included:

background activity, with no shine:
surficial activity, with no shine;

no surficial activity, with shine; and
surficial activity, with shine.

Figure 1-1 identifies the approximate locations of the six samples taken related to the site.
Due to the scale of the drawing the two background locations do not appear. Table 1
provides detail relating to the individual measurement locations and how they correlate to
each of the measurement combinations. Cursory instrument readings were taken at each
of these locations to determine if there was any detectable contribution from other sources.

At the locations associated with the FeCb piles, it was unknown if any differences in activity
could be detected due to the high level of general area exposure that should exist near
these piles. Measurements were taken at locations that appeared to represent sediment that
had run off from the site.

At each of the identified locations a total of twenty measurements were obtained. Two
measurements were obtained using the Pressurized lon Chamber (PIC) resulting in values
in microroentgen per hour (UR/hr). PIC measurements are continuously integrated over
time to reduce measurement variation and randomness. The first PIC measurement was
taken after two minutes of the instrument being positioned, and the second measurement
was taken five minutes after to assure precision. Sixteen SPA-3 measurements were
obtained at each location, four at contact and four at one meter in height, using both the -
unshielded and collimated SPA-3. The unshielded and collimated SPA-3 measurements at
contact were taken approximately three feet away from the center point of the PIC. The one
meter in height readings were taken at these same locations, one meter above ground
surface.

Two cone shield measurements were also obtained at the location of the PIC reading.
There was no specific measurement duration. The SPA-3 readings for all configurations
were 30 seconds in duration, which were displayed on the scaler readout as counts per
minute. The results of each of these series of measurements were then averaged to a single
value.



Soil samples were obtained at each of the eight measurement locations. Each sample was
a composite of four discrete surface samples, corresponding to the individual SPA-3
measurement locations obtained adjacent to the PIC. Each of the eight composite samples
were isotopically analyzed for the nuclides of Thorium-232, Uranium-238, and Radium-226.

Results

The data from the survey effort are presented in Tables 2 and 3. Table 2 presents the
instrument measurement data for the PIC, shielded and unshielded SPA-3, and cone
shielded SPA-3. The location designations for the unshielded and shielded SPA-3 readings
refer to the four sides of the PIC measurement location at which these measurements were
obtained. These four measurements were then averaged to a single value for each of the
sample locations. Averaged valués were aiso obtained for the PIC and cone shield
measurements. The 6.1 to 6.3 uR/hr values obtained for sample locations LOC-1, and LOC-
2 were consistent with those obtained by Oak Ridge Associated Universities (ORAU) in their
July 1988 site survey. ' The ORAU background results were 6 to 8 uR/hr. The value for
LOC-3 was 40.5 uR/hr. The corresponding ORAU value would be located roughly at
perimeter grid location 1840 meters, and was 33 uR/hr.

The measurements obtained using the SPA-3 were consistent at each of the locations. This
is demonstrated by the low variability in measured dose rates associated with each group
of measurements, as evidenced by the low relative standard deviations for these values.

Table 3 presents a summary of specific activity results for the eight sample locations. These
~ results were compared to the values obtained by ORAU, in their previous site survey. The
background measurements for LOC-1 and LOC-2 are consistent with the results obtained
by ORAU, which were Th-232, 0.1 to 0.6 pCi/g; Ra-226, 0.2 to 0.9 pCi/g; and U-238, 0.3 to
1.3 pCi/g. The isotopic result obtained at LOC-4 associated with Hudsons branch is
consistent with the ORAU result for their sample location #20, Figure 7, and the
corresponding activity result in Table 13 of the July 1988 report. This value was Th-232, 33.6
pCi/g; U-238, 20 pCi/g; and Ra-226, 15.5 pCi/g. ORAU also obtained a series of surface
soil samples from the plant perimeter. The results obtained at LOC-5 are consistent with the
ORAU values corresponding to the sample locations in this area. The ORAU values are
listed in Table 4, page 32, of the July 1988 report. Perimeter grid location 1920 meters is
roughly at the same location as the ENSR sample. The specific activities obtained by ORAU
at this location are Th-232, 9.1 pCi/g; U-238, 4.5 pCi/g; and Ra-2286, 2.4 pCi/g.

Discussion

The primary objective of the overall site survey/characterization is to determine the extent
of radiological contamination at locations external to buildings on, and in the immediate
vicinity of the Newfield facility. The contamination resuited from either radioactive materials
associated with surficial soils and sediments that have been mobilized via surface runoff and
erosion, or radioactive slags that may have been used as construction materials on and in
the immediate vicinity of the facility. Identifying the location of this contamination is
confounded by direct gamma radiation from FeCb and FeV slag accumuiations in the



source material storage yard', which may also contribute to the direct gamma dose at and
beyond the Plant’'s boundaries. Shieldalloy are required to identify and quantify sources of
_contamination and/or exposure in order to plan and implement eventual cleanup/control.

Characterization first requires the measurement of the magnitude of direct whole body
- exposure to gamma radiation. This can be measured at any location and time using
portable instrumentation. Inaccuracies can result from the varying sensitivity of portable
direct reading dose rate meters to gamma energy. At this facility, the gamma radiation was
expected to exhibit wide variance of energy due both to differences in the isotopic
composition of the various radiation sources and to the effects of energy spectral
degradation through shielding and self absorption. The PIC instrument when calibrated
correctly measures dose rate over the range of significant gamma energies expected at this
site. Its use however is more time consuming than the SPA-3 direct reading probe. One
objective of this preliminary study was to determine the extent to which the SPA-3 probe
could be used for the determination of whole body gamma dose during characterization.

The second objective is to determine the location and extent to which radioactive siags have
been used for construction purposes. In the absence of gamma shine from the large
accumulation of slags stored in the source materials storage yard, this could readily be
achieved utilizing direct reading SPA-3 equipment. Experience at the Shieldalloy Cambridge
facility indicated that measurements made at one meter above the surface could readily
detect radioactive slags at concentrations in excess of 10 pCi/gm when used on roads or
as surficial fill. Systematic survey with this equipment proved cost effective in characterizing
the extent of slag mislocation. At Newfield, it was realized initially that the shine from the
sieg accumulations would limit the use of this technigue.

In order to alleviate this type of problem, radiation detectors are manufactured with gamma
shielding whereby the background dose from shine is attenuated, leaving a directional
unshielded window. The efficiency of the shielded colimators was not predictable in this
instance because of the iack of data on incident gamma energies, nor was the reduction in
efficiency due to geometric reduction of the windows predictable.

Accordingly, the preliminary site work was designed to determine by direct comparison with
the PIC whether any or which of the collimated versions of the SPA-3 could be utilized for
identifying mislocated slags. Consequently, this effort was deslgned to determine areas
within which the standard SPA-3 probe could be utilized for survey in the manner utilized at
the Cambndge facility.

A third objective was to determine the extent to which either the shieided or collimated
equipment could be utilized to determine the direct reading of dose rate, inciuding that from
surficial contamination resulting from erosion processes, in excess of 10 pCi/gm. Two
factors were considered in the preliminary site tests. First, the practicability and potential
time penalty of utilizing shielded versus unshielded direct reading probes and secondly the
extent (and therefore cost) of areas which could not be assessed by direct measurement
but which could only be determined by sampling and laboratory analyses.



A significant factor in this preliminary study was cost. A comprehensive study of these
factors would not have been cost effective, therefore measurements were targeted to
encompass the major combinations of surface contamination and shine. The whole
objective was to minimize the overall characterization costs. To have conducted a
comprehensive screening at this time would not have been cost effective. In consequence,
the site team utilized subjective judgement when necessary to determine the most probable
answers. ' :

Review of the data obtained from this focused calibration/validation study lead to several
observations regarding the use of instrument measurement techniques for the intended site
wide survey and characterization. The potential effect of gamma shine on confounding the
effective use of instrumentation is significant for most locations surveyed. The only locations
where shine did not affect the measurement to some degree were the two background
readings (i.e., locations #1 and #2), Location #4, and possibly Location #3.

There was not a consistent linear relationship between PIC and SPA-3 readings, shielded
or not, across the range of measurements taken. There were discontinuities in the
measured dose rates between these instruments. This phenomenon was likely due to the
different combinations of sources of the detected energies at the various measurement
locations (i.e., shine, buried slag, surficial soil/sediment).

None of the direct reading instruments provided a consistent correlation between soil
specific activity and measured gamma radiation. Although the soil activity at Location #4
* could be discerned from background, intercomparison between instrument readings and a!!
soil activity measurements did not show a consistent relationship.

This is likely due to two factors. First, shine is significant for most of the instrument
readings. For example low soils specific activities at Locations #7 and #8 correspond with
the highest instrument readings in all cases. In addition, although soil specific activity values
are higher at Location #4 than #3, the instrument readings are higher at Location #3.
There are several other inconsistencies that are apparent from these data.

Secondly, the potential presence of slag buried beneath the surface could be affecting some
of these measurements. For example, the relative levels of measured gamma radiation at
Locations #3, #5 and #6 may be the result of slag used as base fill materials along the
plant fenceline. If present, buried slag would affect instrument readings but this can not be
confirmed because subsurface instrument scan or sampling was not conducted

Conclusions and Recommendations

The primary conclusions that can be drawn from the pre-characterization study
are as follows:

® Radiological risk from whole body gamma radiation can only be determine with
calibrated PIC instrumentation. The SPA-3 probes indicate significant non-linear
variance in apparent dose response. This is most probable due to non-linear
energy response.



The location of_burie’d slag utilizing an unshielded SPA-3 probe for systematic
survey is feasible for all areas of the facility where dose rate from shine at one

- meter is less than twice the natural background.

' The location of buried slag within areas of excessive shine (i.e., greater than twice

background) cannot be determined with certainty utilizing the commercial shielded
probes. These probes indicated excessive non-linear variance with does rate
suggesting either non-linear energy response and/or inadequate sensitivity in the
collimated mode.

The determination of surficial radioactive contamination can be characterized in
areas where the dose rate from shine is less than twice the natural background
utilizing the unshielded SPA-3 instrument.

The determination of surficial radioactivity utilizing any of the commercial shielded
probes tested is not practicable in areas where the dose rate from shine exceeds
twice the natural background.

The recommendations resuilting from this study are summarized as follows:

The site-wide survey/characterization program should be supplemented with a pre-
survey calibration at the grid intersections, using the PIC. The grid measurements
should be taken at radii extended outward from the fenceline until the dose rate at
one migler above the surtace is not detectably above background. In this manner
contours of gamma dose can be defined as the basis for dictating methods to be
used for the site-wide survey and characterization.

The characterization plan should be modified to require that the technique for
locating buried slag utilizing the SPA-3 probe at one meter be limited to the area
determined to meet the dose rate from shine limitation. The limits of shine
influence will be determine utilizing a calibrate PIC prior to the commencement of
the contamination survey.

Within the areas of excessive shine, the characterization plans should be modified
to require:

1) a systematic survey of the fenced area utilizing' an unshielded SPA-3 probe
at near contact above the ground surface, :

2) excavation utilizing a backhoe of suspect areas for subjective direct surface
measurement using an unshielded SPA-3 probe for suspect materials, and

3) the selection of a limited number of suspect samples 'for laboratory
determination of specific activity and isotopic determination.



e Determination of surficial radioactive contamination with an unshielded SPA-3 in
areas where dose rate from shine is less than twice background should be
supplemented by soil samples selected in a statistically random basis. A minimum
of 30 samples are recommended for laboratory analyses including total alpha
activity in pCi/gm and isotopic composition including isotopes from the uranium
and thorium series. ‘

e Surficial contamination in areas where dose rate from shine exceeds twice natural
background should be characterized by the collection of samples for laboratory
analyses. The number of samples taken in each “area” should be statistically
significant and selected at random. Laboratory analyses should be utilized to
determine total alpha activity and the isotopic composition for the uranium and
thorium series. '
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Location 1:

Location 2:

Location 3:

Location 4:

Location 5:

Location 6:

Location 7:

LOC-1

LOC-2

LOC3

LOC-4

LOC-5

LOC-6

LOC-7

~ TABLE1{
SAMPLE LOCATION DESCRIPTIONS

Background sample location obtained immediately south of Arbor
Way, in an open area approximately one mile southwest of the
facility. Sandy soil, with no aggregate present. Background
activity, no source material contribution.

Background sample location obtained immediately north of
Weymouth Road. One mile east-southeast from the facility. Soil
sample obtained in a field, no aggregate present. Background
activity , no source material contribution.

Sample obtained at an area of elevated activity at the southwest
corner of the facility immediately outside the fenceline. The soil
was a different color than the surface soil in the adjacent wooded
area. Sandy in composition. Their was no contribution from other
sources of activity at this location, except for slag buried during
construction of the fence. _

Sample obtained just south of the channel of Hudson's Branch.
Location approximately due south of above location. Sample
very wet and muddy. Black sediment finely grained. Sample
obtained at a bend in the creek where channel deposition was
likely. No other contribution to the identified activity existed at this

~ location. Source material present from surficial dispersion.

Sample obtained in the field immediately south of the FeV
stockpile, approximately 500 ft. east of the corner fencepost’
adjacent to the B lagoon. Approximately 30 ft. south of the FeV
pile. Location had no vegetation associated with it, sediment
pathway lead back to the site. Measurement affected by gamma
shine, source material contribution expected.

Sample obtained inside the tree line immediately south of the FeV
stockpile. Location is an additional 20 ft. east of the LOC-5
sample point, same distance south of the pile. Soil more loamy
in nature with some sandy sediment material present as well.
Measurement affected by gamma shine, no source material
contribution expected.

Sample obtained immediately outside the fenceline across from
the FeCb pile. Approximately 40 ft. north and 500 ft. west of the
northeast facility fenceline corner. No vegetation present, soil
finely grained and sandy in texture. Measurement affected by
gamma shine, no source material contribution expected.



TABLE 1 (Cont'd)

Location 8: LOC-8 Sample obtained 15 ft. west of LOC-7. Location was chosen due
to the sandy appearance of the soil, with no vegetation present.
Measurement affected by gamma shine, no source material
contribution expected.
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TABLE 2

Radlological Field Measuremants

Sample

1"no. .

instrument

Type
MHessurement

Relalive
SL Dev. %

PIC Measurements in units of uR/hr.

Bare S$PA-3
1.0 meter 5264 4908 5138 5070 5094 29
Shieid SPA-3 contact 1460 1427 1288 1443 1405 56
1.0 meter 1444 1416 1430 1430 1430 08
PIC 1.0 meter 8.0 LX 8.1
- Cone contact 2808 2742 2775
Loc -2 Bare SPA-3 contact 5823 5580 §772 5748 5831 18
1.0 meter 5728 5470 5850 5728 5618 23
Shisls SPAS contact 1760 1822 1670 1838 1722 'y
1.0 meler 1808 1670 1578 1678 1683 5.8
PIC 1.0 meler 6.2 6.3 AG.J
Cone contact 3138 2300 223
LoC -3 Bare SFAD contac 7435¢ 71672 68543 7636€ 73434 £
1.0 meter 42192 58922 55030 53648 52448 137
Shieid $PA-3 contact 28050 24452 25252 28014 26442 7.0
1.0 meter 17504 19822 20268 20630 19558 2
PC 1.0 meter 405 40.4 405
Cone conlsct 55332 55848 55490
LOC - 4 Bare SPA3 contact 26892 0072 30344 22684 29998 79
1.0 meter 23508 23794 237%0 24228 23820 13
Shisid SPA) contact 8542 10594 5892 11142 10143 9.4
1.0 meter rAF-] 6810 7108 7428 7142 30
AC 1.0 meter 17.3 1.3 17.3
Cone contact’
Ltoc -5 Bare SPA contact 55778 38854 = 48508 47891 145
1.0 meter 59610 53050 50350 50598 53402 8t
Shieid SPAJ contact 13862 9758 9750 10824 110489 17.8
1.0 meter 11148 13700 11330 11030 11802 108
PIC 1.0 meter 30.0 0.9 2.5
Footncte: SPA-3 Measurements in units of counts per minute (cpm)




TABLE 2

Radlologlcal Field Measurements

Sample Type Relative
Moeasuremend Average St. Dov. %
Cone contect 23530 24514 20022
Loc -6 Bare SPA-) contact 34260 32788 34058 30914 33012 7
1.0 meter 26792 37588 39014 38354 37837 25
Shieig SPA3 contact 5198 5254 4958 4490 4974 7.0
1.0 moler 7494 8252 7788 5190 7431 19
PIC 1.0 meter 21.6 21.7 217
Cone contact 8490 42 $491
LoC -7 éaro SPA-3 contact 151220 156754 131632 150882 147622 7.4
1.0 meter 188082 179252 | 190148 | 197968 | 18ase2 a1
Shieid SPA-3 contact 21854 21896 20010 23534 21824 66
~1.0 mater 40884 33140 | 35774 37322 36780 a8
P 1.0 meter 110.7 125 1118
Cone contact 3212 33736 3474
Loc -8 Bare SPA3 contact 142302 | 153510 | 152528 | 136442 | 146198 56
1.0 meter 185630 178820 | 188078 | 183332 | 183%65 21
Shieid SPA3 contact 17610 21204 20438 15368 18655 14.4
1.0 meler 32084 33090 2142 38536 35688 122
PIC 1.0 meter A 1.2 108.9 1108
Cone conlact 30044 20268 30608




Sample 1.D.
Loc-1
LoC-2
LOC3

LOCH4
LOC-S
LOC~64
LOC-7

LOC8

TABLE 3

S

" summary of Specific Activity Results

Description
Background
Background

SW facility corner
Activity - no shine

Hudson's branch -
Activity - no shine

FeV pile

Shine - high activity
FeV pile

Shine - low activity

FeCb pile
High shine

FeCb pile
High shine

Th232
0.4 +02
06 +03
13+

3gt+2 '

62 +06
1.0 + 0.4
0.7 +05

18 +03

Units of Measurement are pCi/gm.

i

K208
09 +02
1.4 + 02
88 + 0.7

Ra-226
05 + 01
0.7 +£02
28 + 0.4
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NEWFIELD PLANT RADIOLOGICAL PRE-SURVEY

1.0 OBJECTIVES AND DELIVERABLES

The objectives of this survey are as follows:

Quantitatively define the magnitude and extent of radiological exposure associated with
shine from the slag piles in the SMSY, at the fenceline, and beyond.

Determine those areas that can effectively be surveyed utilizing the portable SPA-3

instrumentation. The SPA-3 wiil be used in areas not affacted by shine as an accurate
means of determining the extent of soil contamination versus soil sampling and isotopic
analysis to achieve the same resuft.

Obtain radiological survey daia that will be used to develop a site-specific correiation
between the portable SPA-3 instrumentation and the more precise Pressurized lon
Chamber. :

Utilize this radiological survey data to develop dose isopleths of twice the background
dose rate and an isopleth of the background dose rate to aid in the graphic
determination of those areas that can be surveyed using the portable instrumentation.

Conduct a preliminary walkover of the intermittent stream, Hudson's Branch, of the area
to the west of West Boulevard to assess the potential extent of radioactive material
deposition.

The deliverables that ENSR will provide to SMC as part of this work scope include the fieid data
obtained during the course of the survey etffort, the values represented in cpm and uR/hr, a map
depicting both the field measurements in uR/hr as appropriate at specific grid intersections, and
as far as practicable, the two dose isopleths and the written report documenting what was
surveyed at the Hudson’s Branch location.

5000006H.OME 1-1
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2.0 INSTRUMENTATION

ENSR utilized two radiological survey instruments to conduct this pre-survey. The exposure rate
meter used to determine the dose in microreontgen per hour (UR/hr), was the Ruater-Stokes
RSS-112 Pressurized lon Chamber (PIC). The Eberline SPA-3 gamma scintillator with an Eberline
" PRS-1 ratemeter/scaler provided radiological activity measurements in counts per minute (cpm).

The PIC consists of two main components: an electronics enclosure and the High Pressurized
lon Chamber with an interconnecting cable to allow for data readout. The ion chamber utilized
for this survey covered the range of 0 to 100 mR/hr. The chamber is an 8 liter spherical
ionization chamber, and has an omni directional response. There is a nearly flat energy
response to gamma photons from 0.07 to 10 MeV to energy emissions

The spherical ionization chamber is filled to a pressure of 25 atmospheres with high-purity argon.
When radiation is incident upon the chamber, ion pairs are produced in the active volume and
are swept to the electrodes by a collecting potential. The resulting current is measured by an
slectrometer and is related directly to the free air exposure rate. The instrument is calibrated for
gamma energy response using a 1 mCi Cobalt-60 source. Due to the flat energy response for
the emissions of concern, it is not necessary to apply additional correction factors to acccunt
for response to lower energy emissions.

- The gamma scintillator used was an Eberline SPA-3 model in conjunction with an Eberline ESP-1

ratemeter/scaler. The SPA-3 has a 2-inch by 2-inch sodium iodide (Nal) crystal equipped with

a photomultiplier tube. The photon energies incident upon the crystal create light impulses that
are photomuitiplied by the tube and converted to current that is recorded on the ratemeter/scaler.
in counts per minute (cpm). The SPA-3 was calibrated against a Cesium-137 source (Reference
Attachment 2) and source-checked daily.




3.0 METHODOLOGY

Utilizing the civil survey that established a 10-meter grid system over the property, a series of
radiological measurements were obtained throughout the site and adjacent properties. At each
of the selected grid intersections, two measurements were obtained; one with the PIC and one
with the SPA-3, each at 1-meter in height above the ground surface. The PIC constantly
integrates its measurements, at S-second intervals. The count time was reset at each location
.t0 0, and the measurement recorded at 1 minute. Concurrent with this measurement the SPA-3
was reset to O and allowed to count for 1 minute. Each data point value for the PIC
measurament was recorded in uR/hr, and the SPA-3 measurements were recorded in cpm.

Measurement locations were concentrated in those areas whers slag accumulations of source
material were known to have an affect on off-site exposure. Measurement locations were
initiated at the fenceline of the SMSY, which also serves as the facility license boundary.
Additional measurements were taken at graduated distances away from the licensed area to the
_north, south, east, and west to determine the point at which direct reading portable instrument
survey techniques could be used to provide accurate radiological assessment in lieu of soil
sampling.

In the Hudson’s Branch area, the portable SPA-3 gamma scintillator was used. The instrument
was suspended approximately 5 to 10 centimeters above the ground surface and activated in
the scaler mode to directly read the count rate from any activity that may have been present on
the surface. The scaler was then read to indicate any areas that were above the twuca
background rate in cpm. .
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4.0 RESULTS

4.1  Data Tables

The resuits of the survey are presented in tabular form as Attachment 1. The individual tables
are organized by the date when the data was obtained, and are referanced as such in this repcrt.
The table representing the measurements taken on February 5, 1991, along the north fenceline
of the SMSY requires additional explanation. Because exact grid points did not fall on the
fenceline locations, ENSR began with the fixed point at S72, located at the northeast corner of
the property. Using the fenceposts on 10-foot centers, ENSR calculated 20-meter measurement
locations proceeding west along the fenceline. At each 20-meter location, the measurements
were taken to determine the exposure rate.

4.2 Grid Map

Measurement locations and data values are presented on the site grid map as Attachment 3.
Included on this grid map are the isopleths representing the twice background and backgreund
activity readings. Three background measurements were taken that resuited in an averaged
value of 6.8 uR/hr. The first background measurement was taken in a field approximately 50 feet
from Weymouth Road, one mile east-southeast of site. The second measurement was taken in
a field along West Boulevard approximately 4 miles west of the site. The third background
measurement was taken in a field adjacent to the facility along West Boulevard, south of the site.

4.3 Data Anomalies

It is necessary to explain certain data points that appear to be inconsistent. The measurement
at G44 of 756.2 uR/hr is higher than the immediately adjacent points. This is due to the fact that
this point is located in an area that is draining the surface water for the SMSY, funneiled at this
point, and likely concentrating the activity here. Point K72, 54.8 uR/hr is located outside the
fenceline, but inside the fence, approximately 3 to 4 meters away is a small pile of material
containing some source material slags. Sediment from the area has collected at the base of this
pile as well. The series of measurements adjacent to the tharmal pond were taken on grass that
is topographically higher than the SMSY. No visual evidence of slag was present here. To the
north of the SMSY, data was collected to an approximate distance of 140 meters off site. While
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- the readings were still at twice background ENSR did not proceed further north due to concern
‘relating to damaging the field that had been recently planted.

4.4 Hudson's Branch Survey

A walkover survey using the SPA-3 gamma scintillator was conducted of the Hudson's Branch
stream bed to determine the extent of activity deposited in stream sediments. Representatives
of the State of New Jersey, Department of Environmental Protection, Bureau of Environmental
Radiation, as well as SMC were present during this survey. The survey was conducted outside
of the established gridded area. Activity that was initially detected extended in approximately a
20-meter-radius from the outfail of the culvert underneath West Boulevard. As the survey
progressed west down the channel beyond the 20-meter radius from the outfall, the activity
detected was inconsistent. Spots of localized activity were noted with varying ranges up to five
times background, but no consistent distribution of activity in magnitude or location could be
determined. As the survey continued west, several small spots of elevated activity above twice
background were noted, largely confined to within 5 meters to either side of the existing channel.
The survey extended approximately 100 meters from the West Boulevard culvert to the junction
of Hudson’s Branch and Weymouth Road, where continued access was not possible.
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TABLE 1 Page ot 3
" GAMMA-RAY EXPOSURE RATE SURVEY

- PROJECT NUMBER 5990-'006-2 10

qiTe Shieldalloy LOCATION Vewfield, NJ

' DATE 2-6=91 _ SURVEYED BY Rieman, Englick
i GRID SPA3* PC ‘GRID SPA3 * PIC
POINT cpm sR/he POINT cpm uR/hr
R 39,700 16.8 G4 42,000 18.7
T 29,000 11.7 ES4 29,700 11.9
C51 21,600 9.5 E56 29,200 11.9
I . A5l 17,200 8.6 G56 41,600 19.0
-b51 13,600 | 7.7 G58 52,700 731
~b45 14,900 7.6 ESS 28,200 12.5
B4S 20,300 9.5 ES8 QC 28,000 2.1
D45 25,800 11.2 cs8 21,500 10.0
743 54,300 273 A58 16,200 8.4
A 34,700 15.8 E60 : 24,400 ' 11.0
F4é QC 34,600 15.9 G62 36,300 17.9
G4 4 131,000 75.2 - E62 22,300 10.5
T 53,300 23.6 E66 17,400 8.6
G48 39,200 16.2 G66 25,700 12.6
G52 41,400 1>7.9 G66 QC 25,600 12.8
PC
CALIBRATION DATE _1-25-91
SERIAL NO. ___6-8250 _ mR/hr/cpm
SCINTILLATION METER (SPA-3) CALIBRATION DATE _8-14-90
SCALER MOOEL  ESP-1 DETECTOR MODEL _ SPA-3
SERIAL NO. 2325 SEMAL NO. 407332
BACKGROUND OFF-8ITE
SPA3 cpm PC sR/

* 1 meter from ground surface



PROJECT NUMBER _5930-006-210

TARLE 2

" GAMMA-RAY EXPOSURE RATE SURVEY

sitTe  Shieldalloy

LOCATION Newfield, NI

DATE _2-4=91 SURVEYED BY Rieman/Englick
i GRID SPAJ ¢ PC ' GRID » SPAS * PIC
POINT cpm sR/he POINT com sR/hr
I G68 29,400 16.8 M34 28,400 14.8
G73 17,900 10.9 034 30,600 14.9
BE 12,500 7.8 Q34 32,300 15.6
E71 - 15,880 8.5 534 37,500 20.3
l K72 _ 83,000 54.8 V33 33,800 20.4 |
‘K72 QC | 81,900 62.8 X35 45,900 24.1
| K74 15,700 8.5 X35 qc | 44,800 24.5
| o2 21,700 10.5 X37 58,100 32.4
072 24,500 13.8 z37 51,900 28.9
274 15,200 8.4 BB37 27,700 14.6
572 18,200 9.8 AA3S 27,500 15.9
Y39 74,100 . 37.6
134 26,900 14.7 W39 74,100 37.9
K34 - 28,300 14.9 U39 106,000 54.4
M35 47, 400 24.9 s38 52,900 24.9
::Lamux»tmut_};zézzl.
SERIALNO. _G=8250 mR /v /cpm
SCINTILLATION METER (SPA-3) causraTION DATe __8-14-30
SCALER MODEL _ESP-1 DETECTOR MOO&. __SPA-3
SERIAL NO. _2325 SERAL NO. __407332
BACKGROUND OFF-8ITR
SPA-3 . cpn o sRve

* { mater from ground surface



TABLE 3

. GAMMA-RAY EXPOSURE RATE SURVEY

~ PROJECT NUMBER _5990-006-210

siTe Shieldalloy

LOCATION Newfield, NJ

Page 3 of

OATE _2-4-91 SURVEYED BY ___Rieman/Englick
GRID SPA3 * PIC GRID SPA3 * PIC |
POINT cpm xR /e POINT cpm sR/hr
S37 44,500 21.5
Q37 48,600 22.8
N37 50,600 23.5
K37 44,400 21.9
H35 38,700 21.1
G34 29,300 13.3
G36 28,300 13.7
G36 QC 28,300 14.0
G39 37,700 16.5
i G42 39,700 17.5
F43 34,400 14.1
} D43 24,300 10.9
EE 14,400 8.3
| A40 15,100 8.4
A37 13,200 8.1
e
CALIBRATION DATE _1-25-91
™R /v /cpm

SERIAL NO. __G-8250

SCINTILLATION METER (SPA-3)
SCALER MODEL ___ESP-1

SERWL NO. _2325

BACKGROUND OFF-SITR
SPA3 cpm

caﬁwnon oate _8-14-30
DETECTOR MODEL SPA-3

SERAL NO. _407332

* 1 meter from ground surface




TABLE 4

_ GAMMA-RAY EXPOSURE RATE SURVEY

PROJECT NUMBER 5990-006-210

SITE Shieldalloy

DATE _2-5-91

- Page 1 of 2

LOCATION Newfield, NJ

SURVEYED 8y _Rieman/Englick

GRID SPA3 ¢
POINT com sR/he com sR/w
cC47 72,600 34.4
cC46 70,800 32.9
CC44 56,400 23.5
cc42 47,500 20.5
lv ccao 44,100 26.4
DD41 46,800 _24.1
EE40 31,100 16.7
FF39 24,500 14.6
EE36 25,200 13.4
AA46 10,500 48.1
AAS0 112,000 51.7
ccs50 72,100 31.3
EES0 53,700 22.1
GG50. 39,600 17.2
1150 2,850 13.8
PIC ,
CALIBRATION DATE _1-25-91_
SERWAL NO, __G=8250 mR/he/cpm

SCINTILLATION METER (3PA-3)
SCALER MODEL __ESP-1

SERIAL NO. _2325

BACKGROUND OFF-8ITE

SPAS cpm

CALIBRATION DATE 8-14-90

DETECTOR MOO®. _SPA-3

SERIAL NO. __ 407312

PC _ , SR/
'1MMMW |




DATE. _2-5=91

SURVEYED BY Ricman/Englick

o/ S
» TABLE S ' Page 2_ of -
GAMMA-RAY EXPOSURE RATE SURVEY
| PROJECT NUMBER __5990-006=210
SITE _Shieldalloy LOCATION _ Newfield, NJ |

M
GRID SPAS3 * e GRID SPA3 ¢ P
POINT cpm sR/he POINT cpm sR/te
572 17,400 9.9 * 240W OC 1 208,000 113,9
* 20 W 23,900 13.1 * 260W 223,000 124.0
T58 29,900 15.7
* 60 W 38,100 18.9
| » 60 wocl 37,600 18.6
* BOW 43,400 19.8
*80W, 20N | 32,900 13.4
r* 100W 58,800 27.1
r* 120W 78,400 34.8
l * 140W 126,000 59.7
* 160W- 194,000 102.8
* 180W 228,000 131.1
F 200W 205,000 106.8
| * 220W 189,000 - 95.1
* 240W | 208,000 113.7
Pc
CALIBRATION DATE 1 -25-91
SERIAL NO. __G-8250 mR /he fecpm
SCINTILLATION METER (SPA-3) CALIBRATION DATE _8-14-90
SCALER MODEL _ ESP-1 DETECTORMODEL __SPA-3
SERIAL NO. __ 2325 SERIAL NO, 407332
BACKGROUND OFF-SITE
SPA-3 cpm MC s

* 1 meter fom ground surface

* Not map grid coordinates, distances along fenceline west from
coordinate S§72



- SPAS

TABLE 6
- GAMMA-RAY EXPOSURE RATE SURVEY

: PROJECf NUMBER 5390 -006-210

SITE __Shieldalloy LOCATION __Newfield, NI
OATE _2-6-91 SURVEYED 8Y _Rieman/Englick
GRID SPA3 * mC GAIO SPAS ¢ PIC
POINT cpm sRv POINT cpm aR/hr
IBackground| 6,420 7.5 H, 4 5,630 6.2
ackyround 6,240 6.8 F,4 5,980 6.4
Eackground 5,820 6.4 F,4oc | . 6,170 6.2
| c,4 6,370 6.3
I A, 8,110 8.5 A, 4 18,900
c,9 5,640 5.9 A,6 25,300 24.6
| =0 5,930 6.6 2,8 11,700 9.3 J
| E.0q 5,780 6.2 a 11 12,000 9.2
l G,? 5,790 6.3 c,11 18,700 13.8
| H,10 6,210 6.6 c,8 6,870 6.7
I .0 5,850 6.5 c,6 6,760 6.4
| «x.¢ 5,710 6.0 B,6 7,430 6.8
M,0 5,240 6.2 B, 4 7,110 6.8
| 0,0 . 5,960 6.5 I,33 31,100 17.2
| X, 4 5,800 6.4 H,32 32,400 19.7

PiC

CALIBRATION DATE _1-25-91
SERIALNO. G-8250 =

SCINTILLATION METER (3PA-3)
SCALER MOOEL _ESP-1

SERWL NO, __ 2325

BACKGROUND OFF-8ITR

cpm

CALIBRATION DATE 8-14-90
DETECTOR MODEL _SPA-3

mR/v/cpm

SERL NO. 407332

(o ]

sR/me
* 1 meter from ground surface



| TABLE 7
GAMMA-RAY EXPOSURE RATE SURVEY

PROJECT NUMBER _5990-006-210

site _Shieldalloy

Page

" LOCATION Newfield, NJ

‘<|t\)

DATE 2-6-91 SURVEYEb BY Rieman/Englick
GRID SPA3 ¢ P GAID SPA3 ¢ PIC
POINT cpm sR/\w POINT cpm sR/e
F32 52,500 31.5 E22 14,200 10.7
c32 28,100 17.2° G22 9,830 7.3
| a3 15,400 9.6 F20 9,410 7.4
- A30 13,400 8.6 D20 19,700 15.4
[ A28 12,300 7.9 A20 9,150 7.3
c28 22,100 13.9 AlS 8,390 7.5
JEEE 19,800 12.2 c18 10,700 8.6
| oGzs 20,700 13.5 E18 16,500 15.0
I G26 14,600 9.5 G18 9,720 8.0
G24 11,800 8.1
E24 26,700 19.0
c24 41,700 25.3
A24 12,300 8.2
A22 10,200 7.3
l c22 19,200 13.0 |
e |
CALIBRATION DATE 1-25-91
mR /v /cpm

SERIAL NO. _G=828(Q

CAUBRATION DATE _8=14-90

SCINTILLATION METER (SPA-9)

SCALER MODEL ESP~-1 DETECTOR MOOEL _SPA-3
SERIAL NO. 2325 _ SERIAL NG. ___407332
BACKGROUND OFF-8ITR

SPA-3 cpm PC sRfe

* { meter from ground surtace
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PROJECT NUMBER _3990-006-210

TABLE 8

SITE Shieldalloy

DATE _2-7-91

GAMMA-RAY EXPOSURE RATE SURVEY

LOCATION Newfield, NJ

Page L of i

SURVEYED 8Y __Rieman/Englick

* 1 meter from ground surface

GRID SPA3 ¢ SPA3 ¢
POINT cpm sR/he POINT cpm sR/v
EE44 55,000 27.4 -80m S 23,700 17.0
GG4 4 31,600 13.5 -100m S 30,200 24.1°
EE42 31,700 15.3 C33 30,800 18.8
V68 21,200 10.2 E33 63,600 43.6
X68 21,100 10.6 633 69,500 47.0
x68 oc | 21,400 10.7 H3S 38,200 |- 20.8
X66 36,100 18.2 H38 113,500 69.2
l 266 21,000 10.7 K75 9.080 7.1
264 23,700 11.1 Q76 9,610 7.4
| xed 30,400 13.0 c71 10,000 7.5
| -a33 36,000 22.4 | a7l 8,990 6.9
-b33 18,200 12.6 A66 10,400 7.7
-20m SoutH 17,400 11.4 EE48 47,700 19.6
-40m SoutH 18,100 13.4 EES2 55,700 22.0
-60m SoutH 21,800 15.7 EE54 54,800 18.9
P
CALIBRATION DATE _1-25-91
SERIAL NO. _G=8250 mR/Ne/com
SCINTILLATION METER (SPA-3) CAUBRATION DATE _8-14-90
SCALER MODEL _ESP-1 DETECTOR MODEL SPA-3
SERIAL NO. _2325  SERALNO. 407332
BACKGROUND OFP-$ITE
" SPA3 cpm PC sRfre



ATTACHMENT 2
CERTIFICATE OF CALIBRATION
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CERTIFICATION OF CALIBRATION
£ SR /sPa-3
instrument

wara 2325 /20
Type of Sourcs (’S-/‘é} L_ VN [52-

-ilalibration ' Dead o —Qver -
constant _ /[ sevk mps Tine ([ €2=0OY Range 51,_. Sb +obCnt/min

: , .
Rerge ' Cai-bration Poimt Reading

Cnt/mdn 0.5 mR/h ), 53405 Cht/min

tt/mn 1.0 mR/h /.25, o SHt/min

*The SPA-3 probe is energy cependent. If direct readout in cR/h
is desired, the ESP-1/SPA-3 should be calibrated using gamma radiation
with energy corparable to that being measured. |

Calizraton sources used have calbration traceanie 10 the Nati reau of Slandards.

- R\ e SO
ST RS I

, > , \\
Oate Sigmturo\., m“ Alira,

'!Hn'nnnnnu‘nunﬂ'vnnu R K AR NI XXX R XXX )X] LA A N XEXEXXX] 1 (NN X] [RARARAXEXX) ] OO XK (A A R AR X X AR XX
T U T T P P o T O T A P R P P P

p.0.4 /9%0

"-"-"-"u " 'l" . ,, AN “" ',',‘ ) ,' .' "" ;| I'I l" " " l' " “" " " """""'""',".S:
J g 4 ! 'v‘*;:fl' / NI SN REREBRNRE ¢ \




,
s L
[

RELATIVE COUNTS PER MINUTE X

6 N
Model _ - lp‘q LY Serial No. S Vollage Plateau laken with lh_e tollowing conditions: '
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ATTACHMENT 3
'GRID MAP
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APPENDIX C

NJ DEP COMMENTS TO RADIOLOGICAL WORK PLAN
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Btats of Metn ihrsrzy
DEPARTMENTOFENWRONMENTALPROTEC“ON -

DlVlSlON OF HAZARDOUS WASTE MANAGEMENT
CN 028
Trenton, NoJ, 08628.0028

(809) 633.1408
Fax # (605) 633-1454

CERTIFIND MAIL
RETURN RECEIPT REQUESTED
D ops %17 962

Mr. David R. Smith

Director of Environmental Sarvices ' 24 SEP 1890
Shieldalloy Metallurgical Corporation

2.0, Box 768

Newfiald, NJ 08344

Dear Mr. Smith:

Ret Work Plan for the Radiologicel Characterization of the
Shieldalloy Metallurgical Corporation Newfield Facility
June 1950

The New Jersey Dapartment of Environmental Protection (Department), the U.S.
Environmental Protection Agency (EPA) and the U.5. Nuclear Regulatory
Commission (NRC) have completed a review of the Work Plan for the
Radioclogical Characterisation of the Shialdalloy Matallurgical Corporaticn
Newfield Facility (Radlologicel Characterization) and have significant
commentg. Since the Department has assumed the lead role in coordinating
the Radioclogical Characterisation with Shieldalloy Metallurgical Corporation
(SMC), comments from all three agencies have been incorporated into this
latter. The comments are described below ae General Comments and
Page-Specific Commants, :

Genseral Comments

1, The level of detail im the work plan 4is insufficient to adequately
describs the characterication methodologles to be used or the critaria
for identlfication of areas with slavated levels of activity. This
issue Iip discussed further ln the Page-Specific Commants. 4

2. The figures provided are unacceptable. A figure comparable to Figure 4
of ‘the Remedirl Investigation Work Plan is more appropriate. Figure 4
shows the locations of the various slag piles and is of sufficient
.scale to show preposed sampling pointe. Figure 4 does not, howaver,
show the locarion of Hudson Branch whichk shall be included on the
reviged figurae 22 discucped in the Page-Spacific Ceomments, below.

New Jersey s an Equal Qpportunity Employer



3. The Work Plan does not include details sbout the air monitoring Program
that will be conducted 1n compliance with the National Emissions
Standarde for Hazardous Alr Pollutants (NESHAPS). Thia 1sasue is also
included in the page-specific comments, below, '

4, Tha Work Plan does not include a echedule for completing the proposed
activities. A schedule must accompany the Work Plan.

5, The work plan does not address tha offsite radiological
characterization of the ferrovanadium slag that was crushed onsite
and transported offsite for use &# concrete aggregate and road £ill,
As discussed in our telephons conference om June 12, 1990, SMC
proposed to conduct a file revisw to determine whera the slag weas
transported, This shall be included &e part of the work plan, Offeite
areas found to contain ferrovanadium slag shall be characterized
ueing approvéed methodologies in a second phase of inveatigation.

-

Pag ~Specific Comments

6. Pags 1~1, fourth pavagraph:

The fourth paragraph stataes: "This characterization will be conducted
under the authority of the existing U.S. NRC facility license
SMB-743." SMC was informed on numerous occasions that both the

Department and EPA have jurigdiction over radiological issues at thne
site, in addition to the NRC jurisdiction,- SMC was algo informed
that the radiological characteriration is part of the sgite wide
remedial  investigation (RI) to bhe conductsd pursuant to the
Administrative Consent Order dated Ootober 5, 1988 (1988 ACO). This
paragraph shall be modified to reflect this. Tha Department Is
allowing the radiological characterization to proceed on s separsts
schedule from the RI, however, the regults shall bs {ncorporated into
and congideread part of the RI.

7. Psge 1-3, last paragraph:

As deecribed above, tha objective of the radiological characterization
work plan 18 not to "identify" a program of work to radiologically
characterize the facility and any adjacent land which nsy ba
gontaminated with radioactive materials, but to describe in sufficient
detail the procedurss and methodologies by which characterization will
be achieved and the criteria for identification of areas with alevated
levels of activitles. The objective I8 also to radiologically
characterize offsite properties, in addition to adjacent properties.

8§, Pags 2~1, second paragraph!

The grid system shall cover the entire property owned by SMC, not
only the area 30 meters beyond the existing facility fenceline as
proposed, The proposed survey area consists of two grid systems which
include the area extending 3C meters beyond the fenceline and the
ares extending 20 meters on each side of the stream (Hudson Branch).
.t Ig aesumed that these twc grid systemg overlap, providing the
required covarage, howaver, tha scale and level of detail in Figures
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1-1 and 2-2 1e& ineufficient to make the appropriate comparisens.
Therefore, - a figure of sufficdent scala shall be provided which
accurately shows the location of the stream in relation to the
fenceline and property boundaries, and the complate gurvey area. '

Also, 1t 1s recommendad that the gr{d syatsm, Or at a minimum several
grid points, bas purveyed by & licensed surveyor and semi- -pérmanently
‘marked so that 4t can be raadily re-esatablighed at future dates,

Page -3, second and third paragraphs:

The locations of the 8ix soil and two surface water/aediment background
sauples shall be provided.

ngae i=4 and 2-5: ' , .

The correlation between counts per minute (cpm) and microroantgens
per hour (uRk/hr) may not be linsar ever the entire range, It is not
unusual that the correlation curve flatten out at the high end for a
sodium~iodide thalifum [RaI(T1)] detactor. A non-linea?
correlation £1it in this case would be acceptable.

In addicion, separate corrélations are needed for shislded and
unshialded probes.

Page 2-6, top paragraph!

The term "anomalous messurement" is not dafined. The work plan shall
specify anomalous measurements, i.e,, msasurements that ars abova
background, above screening levels or the highest in the grid block.

Page 2-6, first paragraph:

The use of the shieldad probe 1s ascceptable for the '"walkover' survey
near the stockpiles that contain elevated levels of activity, howaver,
ghlelded probes will significantly reduce the count rate and decrsass
sensitivicy. Therefore, longer scanning and measurement times will be
required, This further supports the need for sspurates correlations for
the shielded and unashielded probes.

Page 2-6, second paragraph:

It is proposed that 18 scil samples (eix per pile) from areas outside
the poures materiazl storage yard (SMSY) will be obtained over a depth
of one foot and composited, This approach will not provide & depth
profile of potential contamination. These samples shall be changed to
boringe and wil)l proceed in the same manner as the other propossd
porings. Discrete, not composited, samples ghall be collected,
analyzad und reperted, Also, the locations of these borings shall be
provided on & figure ¢f sufficient scale and detail.
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Page 2-7, first paragraphr

It is unclear if the twenty shallow borings {dentified in ‘this area are
restricted to arsas coveread by matariale such &8 asphalt or concrete.
This shell ba clarified. Also, the locations of these borimgs shall be
presented on a figure of appropriate scale and detail.

Page 2-7, fifth paragraph:

It is often difficult to centrol the depth and collect reprasentative
soil samples for desired 4intervals using s two man powar augar as
‘proposed.: It 1s recommended that an alternate mathod be proposed in

the avent of unexpected difficulties. , '

Page 2-7, sixth paragraph:

Be aware that the correlation between downhole gamma logging
wessurements and the soil concentrations 4is complex becsuse of the
geometry of the borehole,  Unless the radionuclide concentrations
in the subsurface strata are homogenous, correlaction between the soil
and gamak megeguremant® are poor. The Hifficulty with this correlution
requires an increased dependance on soil sampling to verify the
presence of contamination. ' : \

Page 3-8, second paragraph:

A total of 40 berings has been proposed in tha unshielded (i.e.,
unpaved) areas. Additional borings may bae warranted if these are not
sufficient te¢ charscterize —the axtent of contamination for the
feasibility srudy and potential remedial action.

Page 2~-8, fourth paragraph:

It is unclear 1f ‘“gross alphe activity" refers to total gross
activity (mean plus 2 sigma error). This ehall be clarified,

Page 2~9, first paragraph:

The compositing of soll samples from each borehole will not provide
sufficient information to obtain a profile of the contamination., If
samples are to be taken i{n aix inch intervals, each of these shall be
analyzed and reported Separacely to obtain the profile.

Page 2-9, third pavagraph:

The ten samples to be collected from the ferrovanadium slag pile
shell not be composited but analyzed and reported separataly to obtain
a range of concentrations. Resulta of samples collected by the
Department have determined that the results from thia slag vary
zonglderably. ‘
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- Page 2~9, fourth parsgraph!

It 1s stated; "Alr sampling will not be conducted wunder the
characterization, but has been {mplementad by SMC in conjunction with
the requiremsnts established wunder the <facility socurce material
license."  As ‘discussed during che tqlephone conference on June 8,
1990, SMC advised the Department that air eampling would not commence
am part of the radiological characterigation, hut instead in complianca
with NESHAPS, since one-time monitoring would not provide ''useful"
data, and NESHAPS required long term monitoring. SMC was adviged
that this approach was acceptable, but that a dstailed deascription of
thig scenar{¢ must be provided in ths work plan since the work plan is
a public document and considerable conecsrn exi{sts over airborne
releases of radicactiva material., SMC shall, therefors. expand the
discussion of the ailr monitoring program and shall fuclude, at.a
minimum, a discussion of the air sampling that "has begn implemented",
methodologies for sampling and analysis, achadule of sampling events,
and oth¢r pertinent information, The results of tha sampling and
analysis completad at the time of the radiological charactarization
report is submitted shall be Jducluded ¢n that document with an
explanation that the project is ongoing.

Pages 3-! through 3-3:

The discussien of the criteris for didentification of areas with
elevated levels of radiocactivity is confusing. It should be noted that
the criteris selected to idantify the prasstice of radicactive
contamination ghould reflect the Applicable or Relevant and Appropriate
Requirements (ARARs) for the residual materials in areas designated
for unreetricted uee. Potantial ARARs for the site include, but are
not limited te, 1) Disposal or Onsite 8torage of Thorium or Uranium
Wastes From Past Operations, Option 1 of NRC's Branch Technical
‘Poagition (46 FR 52061) and 2) Health snd Environmental Standards for
Urantum and Therium Mill Tailings (40 CFR 192). - Such references and
appropriate applications shall bé made {n the work plan,

Page &4-1, Fifth paragraph:

This peragraph referencas EPA sample ildentification and control, and

chain of custody procedurea, SMC  ghall also comply with any
Department of Transportation (DOT) requirements which apply to
radioaetive sample  transport, Also, the field sampling and

deconte®ination protoeols shall be identified.
Page 4-2, fourth paragraph:

The analytical leboratory does net necessarily tead t& be licensed by
the NRC unlesg the quantity of radionuclides is above the limits
gpecified in 10 CFR Part 30, More importantly, the lab must have the
capability to vperfere the required analyses as per the NRC'e
Regulstory Guide &.15: Quality Assurance for Radiological Menitoring
Programe =~ Effluent AHtreams end the Environment, and sapproved £&EFa
srocedures, For EPA validated anelytical methods for radionuclides
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in aqueous samples, please refar to 51 FR 36835, Table 11. The werk
plan must include the namen and qualifications of the laboratories that
will be used during the Radiologica] Chaxacterization

25. Page 4-2, last paragraph:

HABL-300 is ﬁepartment of Energy (DOE) methodolozfa not EP4, as
atated. -

24, Pege 4-3, firet paragraph:

The senaitivity of analytical methods must be low enough to demonstrate
compliance with the regulatory limit for that particular media and
use. For example, & of minimum detectable activity (MDA) of
<5pCi/g is not appropriate for demonstrating compliance with the
regulatory limit f$or remedial actions of 5pCi/g radium-226 in sofl
averaged nver the first 15 cm of sol] below the surfaca, 40 CFR 192.12.

A revised radioclegica] characterization work plan shall be submitted to the
same contacts at the Department, EPA and NRC within thirty (30) calendar
days of receipt of this letter. The revised work plan shall address the
comments described above.

Be raminded that failure te submit a revised work plan within the spacxfied
time freme shall be subject to stipulatsd penalties pursuant to paragraph 57
of the 1988 ACC.

If you have any questionn; please contact me at (609) 633-1455.

Sinceraly,

Dorme L Q

Donna L. Baffigan, Case Manager
Bureau of Federal Cass Management
8w
c. Duncan White, DEP/DEQ/BER
Florie Caporuscio, EPA/AWM/Rad
Gary Comfort, NRC/AFSFS
Laura Lombardo, EPA/NJCB
Kathy Kungo, DED/DISM/BERRA
John Emglick, ENSR
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