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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 

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 questions concerning the subject matter, 
please do not hesitate to contact Mr. James Valenti, Mr. Michael 
Morgenstern, and myself. 
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David R. Smith 
Director of Environmental Services 
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Michael R. Morgenstern 
Robert Smith, TRC 
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Charles L. Harp, Jr., Esq., Archer & Greiner 
USEPA Region I1 
USNRC 
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1 .O 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 I, 
(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 
a risk assessment required to define the potential remediation approaches necessary to reduce 
the radiological risk to acceptable levels. 

On May 2, 1990 remesentatives of the State of New Jersey (NJDEP), the Erlv~ronm~3.t-1?d 
Protection Agency (EPA), Region 11, 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 completion 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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A Work Plan was developed to perform a site-wide survey and radiological characterization 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 6. 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 Plan 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 RI. 

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

0 

To determine the exposure 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 ex?ent and location of source material contaminated soils and 
sediments in the immediate contiguous area of the site; and 
To determine the extent of source material contamination, if any, of surface water and 
sediments in Hudson’s Branch. 

0 

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: 

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. 

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 
q~iprnei?, ;r, ; ~ I L S ~  hrbas not ci.R~ccle3’ by source rrlaieriai stockpiie shine. Conaucl a 
grid point survey using gamma scintillation equipment to obtain data at 1 meter and 
contact. 

0 Conduct random soil sampling within the two times background isop1ett.r 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. 

- 
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 radiological characterization of 
the Newfield facility. SMC has been monitoring wells SC-1 1 S, SC-l2S, and SC-13s for over 24 
months in accordance with the 1988 Administrative Consent Order (ACO) for Radiological 

i’ 
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Constituents. 
will continue. 

No significant radiological impact has been observed. This monitoring program 
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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 alpha-numeric system as a 
means of reference. The linear distance of this axis was determined in the field, but at a 
m ; i ; m ~ r  it ex:tcr;ds frcrn ~ P G  hoIZ;g psrd v;estv~a~d io the cdve i i  passing underneath L’vesi 
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 
drswings 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 establishthe 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. a correlation 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 

occur. 
f .r?'ycc, ,A,? each cf t+e S p I D n t p d  uIvI.L.u l n ~ 3 + l - m q  IrbU.IVI -. qq , I Ir,s:rlim~~: cross cdibration and sc:; s~np:;rtg vt ia I  

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. 
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To correctly establish a correlation between the background soil activity and a measurement of 
exposure, it will be necessary to determine the exposure rate in microroentgen per hour (uR/hr) 
using a calibrated Pressurized Ion Chamber (PIC). This instrument shall have been calibrated 
within the previous six months against a National Bureau of Standards (NBS) traceable source 
(Co-SO) 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 Iodide 
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(TI)] detectors in conjunction with a photomultiplier tube 
providing impulses directly to the ratemeterlscaler. The gamma scintillator will have been 
calibrated in the last six months against a NBS traceable source (Cs-737). These instruments 
hie beirlg utilized for the site 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 radioactivity 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. An averaged 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 potentially 
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. 

% 

4 

The equation for a linear analysis to demonstrate a correlation between the PIC and the SPA-3 
is e):pec?ed tc bc:  

y = m x + b  

where: y = value in uR/hr 
x = value in cpm obtained using the gamma scintillator 
m = 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 (Le., 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 facility 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 included 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 facility 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 oonducted 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 parallel 
paths over a gridded area while slowly swinging the gamma scintillator approximately 10 cm 
above tne grouno 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. It is 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. 

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 radiation 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 approximate 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. 

1 
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Thrriurn-232, Radium-Z2S, Uranium-238, Radium-228, Actinium-228, and for the gross alpha and 
gross beta activity parameters for water. 

Initial 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 outfall 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 wilt be iced and 
preserved and sent for analysis. Nine surface water samples including 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 nbtained during ?he sterrn even? P one liter sample will be obtained and p s e ~ e d  
for subsequent filtration. The filtrate and filter will be analyzed for dissolved and suspended 
gross alpha and gross beta activity, respectively. 

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 8 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 (Le., approximate grid point 
boundaries DD35,1150,S70); as well as the area immediately south of the SMSY will be sampled 
(Le., 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 seme 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 initiat 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 "Decommissioning 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 a 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. 

60th ORAU ~ c d  ENSR obtaineci' sail sarp les  a? approximately the s u m  locations to de:e:rr,ins 
the background activity for the Newfield area. For the three isotopes of interest the mean activity 
values are: 

ORAU Results a 
Th-232 - 0.4 pCi/gm 
Ra-226 - 0.5 pCi/gm 
U-238 - 0.6 pCi/gm 

Th-232 - 0.5 pCi/gm 
Ra-226 - 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 soil 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 
expcsure problem at the site. Criteria developed by the NRC are specific in their reference tc 
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 incomingloutgoing 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 
cornpara~ility 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 placed 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 witi 
utilize a small amount of nitric acid in the containers to prevent isotope dissolution to the sides 
of the sample container. 

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 alpha, and grass 
beta analyses will be performed utilizing radiochemical methods. 

The analysis of the water samples will utilize the method 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 duplicate records maintained. 

R:\admin\smr\90110411 
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APPENDIX A 

NEWFIELD PLANT RADIOLOGICAL PRE-SURVEY (September 1990) 



25 February 1991 
ENSR Project NO. 5990-006-200 

J 
Formerly ERT 

Mr. David R. Smith 
Director of Environmental Services 
Shieldalloy Metallurgical Corporation 
12 West Boulevard 
Newfield, NJ 08344 

SUBJECT: Newfieid Plant Radiological Survey/Characterization 

Dear Dave: 

Please find attached as Exhibit 1 the report entitled "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- 
erizatir- ir, xcordancs vbi% this vmrk and the pre-sune, c;aiih,:atron st&), t,.,hich yocl S:~C.L~C! 

have received under separate cover. ENSR should have the site-wide program rescoped within 
the week. If you have any questions, please call me or Ray Holmes. 

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

Attachments 
;5. 

cc: 0. Brandon.-- 
J. Englick 
R. Holmes 
C. Rieman 
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EXHIBIT I 

METHOD VALIDATION AND INSTRUMENT CALIBRATION FOR 

SHIELDALLOY METALLURGICAL CORPORATION NEWFIELD PLANT 
RADIOLOGICAL SURVEY/CHARACTERIZATION: 

Backaround 

This work was undertaken to support the survey and characterization effort required to 
determine the nature and extent of radiological 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 
it? cperatiom Subsequently, additional inquiries in May 1999 frcm NRC, NJDEP, ar7d ED$, 
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 (Few 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, 
methodoiogy and results from the method validation and instrument calibration effort. 



Objectives and Aporoach 

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 
obtain a 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 techniques 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 Ion 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: 

0 unshielded; 

0 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 
represent the expected possible measurement conditions that may be encountered. 

The intended combinations included: 

0 
0 
0 

0 surficial activity, with shine. 

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

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 pies.  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 Ion 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 unshieided and collimated SPA3 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 SPA3 
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 SPAS, 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 values were also 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-226, 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 resulted 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 accumulations 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 slags have 
been used for construction purposes. In the absence of ga’mma 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 
s ! x  - xcumulationc woda Imi: tltc us& of this technique. 

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 collimators was not predictable in this 
instance because of the lack 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 SPAS could be utilized for 
identifying mislocated slags. Consequently, this effort was designed to determine areas 
within which the standard SPA-3 probe could be utilized for survey in the manner utilized at 
the Cambridge facility. 

A third objective was to determine the extent to which either the shielded or collimated 
equipment could be utilized to determine the direct reading of dose rate, including 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 (Le., 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 f 3 ,  #S 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 

Sonclusions 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. 
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The location of buried 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 resulting from this study are summarized as follows: 

The site-wide survey/characterization program should be supplemented with a pre- 
sutvey 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 c ~ ~ e r  above the surface 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 sutvey and characterization. 

0 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 contad 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. 



0 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. 

0 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. 

R:\admin\smr\574A 
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Location 1: 

Location 2: 

Location 3: 

Location 4: 

Location 5: 

Location 6: 

Location 7: 

u 

LOC-1 

LOG2 

LOG3 

LOC-4 

LOC-5 

LOG6 

LOC-7 

TABLE 1 

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: LOG8 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 

flC 

1.0 rmu 11146 13700 11330 11- 11- 10.8 

1.0 m a f u  50.0 30.0 39.5 J 

Footnote: SPA-3 Measurements in units of counts p e r  minute (cpm) 
PIC Measurements in units of uR/hr. 



TABLE 2 

Redlologfcsl Field Meas 

~~ 

1.0 meler 7494 

PIC 1.0 meler 

1.0 melW 188082 

Shield SPA4 COntMt 21 854 

1.0 melor 11 1.0 mew 

con Ccnlbd I 

irernentr 

24022 

8252 77a 61 90 743 1 11.9 

21.6 21.7 21.7 

21896 20010 23554 21824 6 6  

3314 35774 37322 36780 a 8  

110.7 1125 111.6 

33212 33736 u i 4  

153510 1-8 136442 1461% 5.6 

178820 1-71) 185332 783965 21 

- 

\ 

21204 20136 152a  1- 14.4 



Samplr 1.0. 

LOG1 

LOG2 

LOG3 

LOCS 

LOGS 

LOG6 

LOG7 

L0C-a 

L.l L/ 

TABLE 3 

Summary of Specific Activity Results 

Description 

Background 

Background 

SW facility miner 
Activity - no shine 

Hudson's branch 
Aaivhy - no shine 

FeV pile 
Shine - high activify 

FeV pile 
Shine - low activity 

FeCb pile 
High shine 

FeCb pile 
High shine 

n-232 

0.4 2 0.2 0.9 2 0.2 

1.4 f 0.2 0.6 2 0.3 

13 2 1 6.9 2 0.7 

31 lt;.2 11 2 1 

6.2 f 0.6 2.4 f 0.3 

1.0 0.4 1.1 20.2 

0.7 lt;. 0.5 1.8 f 0.4 

1.8 2 0.3 2.4 2 0.5 

U n k  cf MeasurmerV are pCi/grn. 

RI-226 

0.5 f 0.1 

0.7 L 0.2 

2.0 f 0.4 

23 2 1 

t .6 0.3 

0.7 0.3 

0.7 f 0.2 

0.7 2 0.3 
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NEWFIELO PUNT RAOlOLOGlCAl PRE-SURVEY 

1 .O OBJECTNES AND OEUVERABLES 

The objectives of this survey are as foilow: 

e 

* 

e 

0 

0 

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

Oetermine those areas that can effectively be surveyed utilizing the portable SPA9 
instrumentation. The SPA3 will be used in arms not affected by shine as an accurate 
means of determining the extent of soil contamination versus soil sampling and isotopic 
analysis to achieve the same resutt. 

Obtain radiological survey data that will be UW to develop a site-specific correlation 
between the portable SPA-3 instrumentation and the more precise Pressurized Ion 
Chamber. 

Utilize this radiological suwey 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 strewn, Hudson’s Branch, of the area 
to the weat of Wtwt 8ouletvard to assea8 the potential extent of radioactive material 
depositfon. 

The deliverable8 that ENSR will provide to SMC a8 part of this work scope indude the field data 
obtained during the course of the suwey effort, the valuer repres8nted in cpm and uR/hr, a map 
depicting both the field measurements in uR/hr 80 appropriate at specific grid intersdons, and 
as far as pmdcabb, the two do80 isopleths and the written report documenting what was 
surveyed at the Hudwn’s Branch location. 



u , 

2.0 INSTRUMENTATION 

ENSR utilized two radiological survey instruments to condud this pre-survey. The exposure rate 
meter used to determine the dose in microreontgen pet hour (uR/hr), was the Aueter-Stokes 
RSS-112 Pressurized Ion Chamber (PIC). The €betline SPA4 gamma scintillator with an Eberline 
PRS-1 ratemeter/scaler provided radiological actMty mwurements in counts per minute (cpm) . ' 

The PIC consists of two main component$: an electronic8 enclosure and the High Pressurized 
Ion Chamber with an interconnecting cat90 to allow for data readout. The ion chamber utilized 
for this sumy 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 fat energy 
response to gamma photons from 0.07 to 10 MeV to energy emissions 

The spherical ionization chamber is filled to a presMlre of 25 atmospheres with high-purrty argon. 
When radiation is incident upon the chamber, ion pairs are produced in the active volume and 
are swept to the electtodm by a collecting potential. The resulting current is measured by an 
electrometer and is related directly to the free air exposure rate. The instrument is calibrated for 
gamma energy response using a 1 mCI Cobalt40 sourcu. Due to the flat energy response for 
the emissions of concern, it is not necessEvy tQ apply addition& correctior? factors to ~ C C C ' L I S :  

for response to lower energy emissions. 

The gamma scintillator used wm an merfine SPA4 model in conjunction with an Eberline ESP4 
ratemeter/scaler. The SPA4 has a 24nch by 24nch 8odkun Wid0 (Nal) crystal equipped with 
a photbmumpliw tuba. The photon energkj8 incident upon ttH crystal create light impulses that 
are photomuttjplied by ih tube and converted to current that k recorded on the ratemeter/scaler 
in counts per minute (cpm). The SPA4 was calibrated against a Cesium137 source (Reference 
Attachment 2) and sourca-chedted daily. 
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3.0 METHODOLOGY 

Utilizing the civil survey that established a 10.m6tw grid system over the property, a series of 
radioiogical measurement8 were obtained throughout the sit0 and adjacent properties. At each 
of the selected grid intersections, two mea8urement8 were obtained; one with the PIC and one 
with the SPA-3, each at 1-meter in heigM above the ground surface. The PIC constantly 
integrates its measurements, at 5-second intomala. The count time waa reset at each location 
to 0, and the measurement recorded at 1 minuto. Corrcwtent with thl8 msasurement the SPA-3 
was reset to 0 and allowed to count for 1 minute. Each data point value for the PIC 
measurement was recorded in uR/hr, and the SPA4 measurements were recorded in cpm. 

Measurement locations were Concentrated in those areas where slag accumulations of source 
material were known to have an affed on off-site exposure. Measurement locations were 
initiated at the fenceline of the SMSY, which also serve8 a8 the facility license boundary. 
Additional measurements were taken at graduated distance$ away from the licensed area to the 
north, south, eat, and wBst 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 SPA4 gamma scintillator was used. The instrument 
was suspended approximately 5 to 10 centimeten, above the ground surface and activated in 
the scaler mode to direct& read the aunt rate from my actMty that m y  have present on 
the surf-. The waa then read to indhto any weaa that were above the twice 
background rate in cpm. 

3- 1 



4.0 RESULTS 

4.1 Data Tables 

The results 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 referenced as such in this report. 
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 1 0-foot centers, ENSA calculated 20-meter measurement 
locations proceeding west along the fenceline. At each =-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 b x k q z ~ i - 5  
activity readings. Three background measurements were taken that resulted in an averaged 
value of 6.9 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 6oulevard 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 75.2 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, funnelled at this 
point, and likely concentrating the activity here. Point W2, 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 thermal 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 outfall 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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ATTACHMENT 1 

DATA TABLES 



PA 0 J ECT NUMBER 

T E E  1 
GAMMA=RAY #POSURE RATE SURVIY 

5990-006-210 

S,TE Shieldalloy LOCATION Newfield, N J  

2-4-91 SURVEYEDBY Rieman, Ennlick 

407332 S E m u  No. 2325 
S E A W  No. 



PROJECT NUMBER 5990-006-210 

SITE Shieldallov t o a t t O N  N P W f  u. VLT 

2-4-91 SURVMEO BY 

S72 1 8 ?  200 9.8 A A ~  a 27,500 15.9 
Y39 74,100 37.6 

I34 26 , 900 14.7 w39 74,100 37.9 
K34 * 28,300 14.9 U39 - 106,000 54.4 
M35 4 7 ,  400 24.9 538 52,900 24.9 r 

QIC 
W W ~ ~ A I ~  1-25-91 

SERULNO. G-8250 



PROJECT NUMBER 5990-006-210 

SITE S h Le Ida  1 ?oy  LOCATION N e w f i e l d ,  NJ 

OAT€ 2 - 4 - 9 1  SURVEYED BY Rieman/EnqliC;k 



OAT€ 2 - 5 - 9 1  SURVPlED BY Rieman/Enslick 

EE36 
?.A4 6 
AA50 

CCSO 

EESO 
GGSO. 

2 5 , 2 0 0  I 13.4 
l I ) , 5 0 0  48.1 

112,000 51.7 

7 2 , 1 0 0  3 1 . 3  

5 3 , 7 0 0  2 2 . 1  
39,600 17 .2  

XI50 2,850 I 1 3 . 8  



TABLES - 

W M A - R A Y  UPGSORL R A f t  SURVCT 

GRlO 
PotNT 

S7 2 

* 2 0  w 
T.5 8 

PROJECT NUM8EA 5 9 9 0 -0 0 6-2  10 

$?A4 PIC GRlo 
cpm rA/hr mNT 

17,400 9.9 * 240W OC 
2 3 , 9 0 0  1 3 . 1  * 260W 

2 9 , 9 0 0  1 5 . 7  

SITE LOCATION N ~ w f i e l r l .  NJ 

OATE 3 - ? - 9 1  SURVEYED BY -ck 

SPM' 
cpm 

2 0 8 , 0 0 0  

2 2 3 , 0 0 0  

PIC 
rftlhr 
117.9 
1 2 4 . 0  

f 6 0  W I 3 8 , 1 0 0  I 1 8 . 9  I 
* 60 W QC 
* 80W 

3 7 , 6 0 0  18.6 
4 3 , 4 0 0  1 9 . 8  

* B O W ,  20N I 32,900 I 13.4 I 
~~~ ~ 

* lOOW 
* 120w 

5 8  8 0 0  2 7 . 1  

7 8  4 0 0  3 4 . 8  

* 180W I 2 2 8 , 0 0 0  I 1 3 1 . 1  I 

I 
* 140W 1 2 6 ,  O O c l  

* 160W 1 9 4 , 0 0 0  

5 9 . 7  

1 0 2 . 8  I 

* 240W I 2 0 8 , 0 0 0  I 113.7 I 

* 200w 

* 220w 
2 0 5 , 0 0 0  I 1 0 6 . 8  

1 8 9 . 0 0 0  I 9 5 . 1  

I 

1 

SCAlERMOOa ESP-1 r n c l o n U O # i S P A  - 3 

SaWLNo. 2 3 2 5  -)# 4 0 7 3 3 2  

8 A - m  

SPA4 CPm PE 4Fr 
*,mrr)anqovduba 

* Not Amp grid coordinatss, &stances along fenceline west f-rOm 
ccoribnate S72 



T.ULE 6 
GAMMA-RAY m U R L  RATE SURVW 

1 
PROJECT NUM6ER 5 9 9 0 - 0 0 6- 2 1 0  

SITE S h i e l d x l  Inv LOCATION N e w f i e l d .  N.1 

DATE 2-6-91 SURVEYED BY R i e m c c  



! 

GAlO SPA3 PIC GRlo SPM. p(c 
POINT cpm rRm POINT C Dm flm 
F32 52 , 500 31.5 €22 14,200 10.7 

C3 2 28,100 17.2 G22 9,830 7.3 
A3 2 15,400 9.6 F20 9,410 7.4 
A3 0 13,400 8.6 D20 19,700 15.4 
A2 8 12,300 7.9 A20 9,150 7.3 

A2 4 12,300 8.2 

A22. 10,200 7.3 

c22 19,200 13.0 I 
I 

1 



i 

DATE 3 - 7 - 9 1  S U R W E D  BY Rleman/Ena lick 
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AHACHMENT 2 

CERTIFICATE OF CALIBRATION 
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CERTIFICATION OF CALlbFIATlON 
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A~ACHMENT 3 

GRID MAP 
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APPENDIX C 

NJ DEP COMMENTS TO RADIOLOGICAL WORK PLAN 
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mat4 dE gteb ycri?ey 
DEPARTMENT OF ENVIROHMENTAL PROTECIION 

DIVISION OF W R D O U S  WASTE MANAQEMENT 
CN 028 

Tianten, N,J, OB0404b28 
(609) 633-1408 

FW x (me) 633-1454 

Mr. David R. Smith 
Diroctor of Environm6nta1 Services 
Shieldalloy Metallurgical Corporation 
P , O ,  Box 768 
Newfield, NJ 08344  

2 4 SEP 1990 

Dear Mr. Smith: 

RQ: Work Pldn fcr thr  Radiological Characterization of the 
Shieldalloy Metallurgical Corporation Newfield Facillty 
June 1990 

The New Jaroey Department of Environmental Protection (Department), the U , S .  
Environmental Protection Agency (EPA) and the U . 6 ,  Nuclear Regulatory 
Commiasfon (NRC) have completed a rtview of the Work Plan for' the 
bdia log?ca l  Chorocterination of the Shia ldn l loy  Matallutpical Corporation 
Kewf ield Facility ( R a d F ~ I ~ g I c a l  Charactariaation) and have significant 
camantt i .  Since the Department has assumed the lead role i n  coordinating 
t h e  Radiological Charoctarlsstion wi t h  Shie ldal loy  Matrllurgfcal Carpotation 
CSMC), cornmanta f rom e l l  three agrncioo have been incorporated into t h i s  
letter. The comments are described below ae General Comments and 
Page-Specific Cornmonte. 

Censral Comments 

1, The l e v e l  o f  d e t a i l  in t h e  work plan is in~ufficisnt t o  adaquataly 
de6criba the characteritation muthoJolopies to be ured or the criteria 
fer ident l f ic -at ion of area8 w i t h  alsvated level$ of activity. This 
Losue i e  dl5Cu88ed further h the Page-Specific Comments. 

, 
2. T'ne f i g u r e s  provided are unacceptable. A figure comprrable to Figure 4 

bf the RmeCial lnvcatigar?on Work Plan i a  mort appropriate, Fisure 4 
shows the locations of t he  various elag p i l e e  and is of aufficiant 
.scale t o  show p r c ~ o s a d  sampling points. Figure 4 does not, howaver, 
snow t h e  locarion o f  iiudson aranch which shall be I n c l u d e d  on t h o  
rmx*!$ttd f i p u r r e  e 7  discceec? in t h e  P a g e - S F e c i f i c  C C m d z t 6 ,  belcw. 

Now Jenuy lo M Equal Oppomrdty Employsr 
c . > -  



1 
3 ,  

4 .  

5 .  

I 

*. 

Q 

The Work Plan does not include d e t a i l s  about the  air monitoring program 
t h a t  will b e  conducted 1.n compliance with the National Emission8 
Standardn fox Raeardous A i r  Pollutants (NESHAPS). Thia isaue f a  a l s o  
included in the page-rprc i f i c  comments, balow, 

Tha Work Plan doee not include a ochedule f o r  completlng the propoaed 
activities. A schedule muet accompany the Work Plan. 

"he work p l a n  doee not addrese thr o f l a l t e  rad io log ica l  
characterizbtion of the f errovmadium rlag that waa croehcd onsite 
and tranaported offsite for ULIQ OQ concrete aggregate and road fill. 
As discussed i n  our trlephant conference on June 12,  1990, SMC 
prapueed to conduct  a f i l e  review t o  drtrrralnc whora thd  elag wue 
transported, Offeite 
areab found t o  contain ferrovanadiurn s lag  shall b e  Characterized 
w i n g  appravsd methodologies in a second phaae of invraeigation. 

T h i a  ehell be included am parr of the work p l a n ,  

Paga-Specific Commente 

6, I 

I 

7 .  

Page 1-1, f o u r t h  paragraph: 

The f o u r t h  paragraph o t s t s s :  "This characterieation w i l l  ba conducted 
under the authority of the existing U . S .  NRC facility license 
SMB-743." SHC wa8 in formed on numerous occaaion~ t h a t  b o t h  t h e  
DeFartment and €PA have jurisdiction over radiological lsauea a t  tha  
a i t e ,  in addition to the NRC jurisdiction, 8MC wn8 aloo informod 
Chat the radjolo i ica l  characttrlzation ~ I J  part of the site w i d e  
ramsdial invas t i g o t i o n  (RI) t o  be condticcstd pursuant t o  the 
A b i n i r r r n t i v o  Consent Ordar darod Ootobar 5 ,  1988 (1988 ACO). This 
paragraph s h a l l  be m d i f i e d  to reflect this. Tba Department i s  
allowing the radiological  characteritation t o  pracrrd on 8 ooparntr 
schedule from the RI, however, t h b  rcgulti s h a l l  br incorporated into 
and conoidrred perf. of the RI. 

Pagr 1-3, last paragraph: 

AB descr ibed  above, t h e  object ive  of the radiological characterization 
work plan I s  not to "identify" a program of work t o  r a d i o ~ o g i c r ~ ~ y  
characterize t he  facility and any adjacent land which may br 
contaminated with r a d i o a c t i v e  materialo, but to drscribe frt sufficient 
d e t a i l  the procadurrr and methodolagire by which characterlzatlon will 
be achieved and the criteria f o r  identification a f  areas wi th  olevatod 
l r v s l e  of a c t i v j t i e a .  Thr objective is also t o  radiologically 
characterize o f f a i t c  propert ies ,  in addition to adjacent properties. 

The grid eyatcm s h a l l  cover the antire property owned by SMC, not 
only the arm 30 metar8 beyond the existing f a c i l i t y  fencel ine an 
p r o p o s e d .  The proposed survey area consists of KVO g r i d  aystems which  
incluZe tS,e area axtending 30  Z 1 3 t c r 6  beyond the fenceline and t h e  
ares  extending 20 meters on each s ide  of the stream (Hudson Branch) ,  
2 ,  1 s  assurr,ti2 c>.c;: these  t uc  g r l a  ayatelos o v a x i a p ,  pr0v:air.g the 
requi red  coverage, howwar, thu ocalr  and l e v e l  of d a t a i l  in Figure6  
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1-1 and 2-2 is i n e u f f i c i e n t  t o  make the appropriate comparieons. 
Therefore, a f igure  of aufficfant rcalr h a l l  be provided which 
6ccuru to ly  shows the  Location of the stream in r e l a t i o n  co the 
fanceline and property boundariee, and t h e  complete aurvey area. 

Alblo, i t  l a  recommended that the  g r i d  oyot rm,  or a t  a minimum crrvrral 
& r i d  y o i n t o ,  be ourvcrytd by a 5icmsed eiirveyor and ecml-prrmanently 
marked WJ that it chn br r o a d l l y  rs-t8c~bliohud a t  future drtae, 

9, Page 2-3, second and t h i r d  paragraphs: 

The lwat ionbt  of tha afx eoil and two surface vattr/aedFrnent background 
LirmplQa shall be providcd. 

u 

LO, ragen 2-4 nnd 2-5;  

I \ .  

12. 

2 3 ,  

The c o r r e l a t i o n  between counts  per minute (cpm) and microrcantgene 
p e r  hour (uH/hr) may ciat be l inear  evi: rhr entlrr range, It is not 
unusual that the cor re l a t ion  curve flatten out  a t  the high end f o r  a 
sodium-iodide thallium (NaI(T1)I d e t e c t o r ,  A n o n - l i n e a r  
correlation fit in t h i e  c a ~ e  would be acceptable.  

It1 addition, separatr correlatlona are needed for  r h i o l d o d  and 
unehielded probes. 

Page 2-6, t o p  paragraph: 

The term ''enomaluue rnoosutement" is no& dofinod, Th& work plan shall 
s p e c i f y  anomalous !neaourements, i . e . ,  measurements t h a t  are abova 
backgrmnd, above acreening l e v e l s  or the  highest in the grid block,  

Page 2-6, f frs t  psragraph: 

The w e  of t h s  s h i e l d r d  probs i 8  acceptable for  t h e  "walkover" eurvcy 
near the Stockpile8 thaL canrain elevntad l rvo le  of a c t f v i t y ,  however, 
shielded probee will significantly reduce the count rate  and dccrrroa 
m l r i  t l v i t y .  Therefore ,  longer  acarming and measurement timta will be 
required, Thia  f u r t h c r  auppor t e  rhu nsed fey  aapatata correlatlona for  
t h e  shielded and unehielded probes. 

Paga 2-6,  second paragraph: 

I t  ? 8  prDpO8ed t h a t  18 3Ci1 samples ( e i x  per pile) from area8 outside 
sha aourcb material storage yard (SMSY) will b e  obtained over a depth 
of one f o o t  and cornposited,  Th la  approach will not provide a depth 
p r o f i l e  af  potential contamination. Theae eaanplas shall br changed t o  
boring6 and w i l l  proceed in t h e  goma manner ae t h b  other proposrd 
b o r l n g s .  D i s c r e t e ,  not compnaitcd, samples e h a l l  be c o l l e c t e d ,  
h n d y z a d  and rcpcrted, Aleo, the locations of these borings sha l l  be 
pyovided on a figure of sufficient s a l e  and detail. 



111, Page 2-7, f i rs t  paragraphi 

I t  i s  unclear i f  t h a  twenty shal low borings identified in t h i s  area are 
reetricred t o  at008 covered by materiale such 6 8  aephalt or concre te ,  
T h i e  shall bo. c l a r i f i e d .  A l s o ,  the lacations of theee b o r h u s  s h a l l  be 
pr6rcnted on a f igure of approprlrtt scale  and d e t a i l .  

1 5 ,  Page 2-7, f i f t h  paragraph: 

It ie often d i f f i c u l t  to control the depth and collect rtprasentatlve 
soil SaIIlp198 for d s o i r o d  intervale using E two man power auger as 
propoeed., f t  is recommended that an alcrrtiate mothod be proposed in 
t h o  W e n t  of unexp’ectod difficulties, 

1 6 ,  Page 2-7 ,  s i x t h  paragraph: 

80 aware that  the correlation between downhole gama l o a g i n g  
mtlaurcnrnts and the s o l 1  c o n c e n t t o t l o n a  18 complex because of t h e  
geometry of the borehole, Vnlees the radionutlido concentrations 
in che subsurface stracr are homogenous, c o r r o l a t h n  between the s a i l  
and gam~in aaaeuramenta are poor. The d i f f f c u l t y  with  t h i s  correlut !on 
r e q u i r t 3  an increased  dependance on m i 1  eamplfng t o  v e r i f y  the 
presence of contanination. 

;i, ?age 2-8, second paragraph: 

A total of 40 boxinpa hae been proposed in thr unehielded (i.6.J 
unpaved) areas. Additional borings may be warranted i f  these are not  
suf f i c i ent  t a  characterfze the extent of contaminntion for the 
f e a s i b i l i t y  0cudy aid p o t e n t i a l  remedial act ion.  

18, Page 2 - 8 ,  f o u r t h  paragraph: 

It ie unclear i f  ‘‘grQ8h alpha a c t i v i t y ”  refers t o  t o t a l  graes 
a c t l v i t y  (mean plua 2 eigma error). Thio ohall be clarified, 

!9, Page 2-9, f i r s t  paragraph: 

The rnmpoBittng of soil  sample^ from each borehole will not provide 
a u f f i c l e n t  information to obcain  a p r o f i l e  of  the cancamination, If 
samples are t e  be tuken in a i x  inch intervmh, each of  these aha12 be 
analyzed and raporred separacely to o b t a i n  the p r o f i l e .  

20. Pags 2 - 3 ,  t h i r d  paragraph: 

The ten samples t o  be collvcted from the ferrovanadium slag p i l e  
s h a l l  n o t  be ccmpaaited buc analyzed and reported separately to obtain 
a rangr of toncentrotions. Reeults of  samples collecttd by the 
Diparrment have determined that t h a  results  from t h i a  slag vary  
cansiderably . 
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21.  Page 2 - 9 ,  fourth paragraph: 

It is s t a t e d :  "Air campling will n o t  be conductad under t h e  
charactotlzatfon, but ha6 been iuplemented by SMC in conjunction with  
the  rbquiremants es tah l lahed  undtr &he f a c i l i t y  eource m8terial 
l i c e m e , "  AI diecucrsrd during che trlephone conferrnae on June 8 ,  
1990, SMC adv i sed  the Department char a i r  eampllng would not commence 
a i  pert of the radiological charocrerioution, hut  instead in cgmplianca 
with NESHAPS, sincv o n e - t i n e  monftoring would not provide "usefu1" 
data, and NESHAYS required long term monitoring. SMC wall advirrd 
that t h i s  approach wag acceptable,  but that a d r t a i l a d  deocriptiori of 
t h i o  ecenario must bo provided i n  the work p l a n  6fnce the work p lan  ia 
tt p u b l i c  document and coaetdersblc concarn exf u t 9  over airbornr 
r a l w i e a  of rrdioactiva material. SMC a h e l l ,  t he re f  ora. expand the 
d i n w i l e i o n  cr f  the a i r  monitoring program and shall irrclude, r t  a 
m i n i m u m ,  a dlscueeion of t h e  a i r  sampling that "has been implemented", 
methodologfca for sampling and analysis, nchidule of empl ing  events, 
and othz(r pertinent information,  The resu l te  of the sampling and 
analyair completfid ot t h e  time o f  the radiological charactar lzat lon 
report is submieted shall be  iticluded In that documont with an 
explanation t h a t  t h e  p r o j e c t  is ongoing. 

2 2 ,  Pages 3-1 through 3-3:  

The d i s c u s e i o n  of the c r i t e r i a  for Identificatiod o f  ararr w i t h  
elevated levele of radioactivity i e  confueing. It should be noted that 
t he  crltaris belected t o  idrntlfy the  prarrnce of radioactive 
contdminatlon should rcf  l e c t  the Applicable or Relevant snd Appropriate 
Requirements (ARARe) for tho residual materials in areas dc8ignetod 
for unroetricted uae. Potantial A U R e  f o r  the $ i t a  includt, but Or0 
not limited t o ,  1 )  Diepock1 or Onaite Storage of Thorium or Uranium 
Waste8 From Past Opera t ions ,  Optfo?. 1 of NRC'm Branch Technfcdil 
Position (46 i'R 52061)  and 2)  Health and EnviranDental Standards far 
Uranfum and Thorium Mill Tailings ( 4 0  CFR 192): Such rafereact8 and 
appropriate applications shall be mede fn the work plan, 

23 .  Page 4-1, f i f t h  paragraph: 

ThFe paragraph ref erencac EPA sampls identification and control, and 
chain of curtody prnccduree, SMC ulrclll a180 comply with any 
Department o f  Transportation (DOT) requirements which ~ p p l y  to 
r;::dioactiva e m p l e  traneport, A l a o ,  the fitld eompling and 
drconta!!!hation protocols a h a l l  be l d a n t i f i s d .  

24. P a p  4-2, fourth paragraph: 

Tho analytical l b b o r a t o r y  does n e e  necessari ly  neod tQ be licanrrrd by 
the NRC unloee  the quantity o f  radlonuclfdrs i s  above cha limits 
sprclfird in 10 CFR Part 30, Mora i m p o r t a n t l y ,  the  lab m u e t  have the 
capability t o  p e r f c r E  t h e  required analyses ao per t h e  I i R C ' o  
RbRulatorY h i d e  4 . 1 5 :  Q u a l i t y  Aesurancc f o r  Radiological Monitoring 
Frograrrzg .. E f f l u e n t  ?itrear,$ c!?? tF-e E n v i r c m e z t ,  a52 approved E?A 
z r o c e b r & r .  For EPA validated anelytical methoda for radionucllde6 
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fri aqueous t36mpleS, please refer to 5 1  FR 3 4 8 3 5 ,  Table 11. The work 
p l a n  mist f n c l u d o  the  namcn and qualificatfons o f  the faboratories t h a t  
will be usad duririg the Radiologicdl. Chazacterizatlon. 

2 5 .  Page 4-2, lsat paragraph: 

HA6L-300 is Department of Energy (DOE) methodology, not EPA, 68 

ata ted .  

’ ? A ,  Page 4 - 3 ,  f i r s t  parhgtaph! 

The eanaitivity af analytical  methods must bb low enough to damonutrate 
compliance w i t h  the regulatory limit for that particular media and 
use.  Fox example, a of  minimum detectbble a c t i v i t y  (HDA) of 
15pCi/g is not  nppropriatn for demonstrating compliance with the 
regulatory limit f o r  ramedial actions of 5pCi/g radium-226 in sa i l  
averaged over the f f r a t  15 cm of eoif below the B U ~ ~ B C B ,  40 CFR 1 9 2 , 1 2 ,  

A revised rndiological characterization work plan rha l l  be subrnftted to the 
earns contBcts a t  t h e  Department, EPA and NRC within t h i r t y  (30) calendar 
days of recaipt  of t h i s  latter. The revised work plan shell addresd tha 
commbtlta doser ibad abave, 

3s remindad t h a t  f e i l u r a  ta submit a revised work plan within the bpecified 
t i r e  fierce 5he:l be s x b j e c t  to st!pcisted penaltlsa purs’caat t o  jx r6gr&pk 5 7  
SI the 1988 ACC.  

If you have nny ques t ions ,  please  contac t  me a t  (609) 633-1153. 

Sincerely , 

Bureau of Fedaral Care Manrgsmsnt 
1)W 

E. Duncan Whit8, DEP/DEQ/BER 
Flotie Cbporuacio, F;PA/AWM/Rad 
Qary Comfort, NRC/AFSFS 
Laura Lombardo, EPA/NJCB 
Kathy Kunoa, DI?P/bIl3EI/BEERA 
John Englick, ENSR 
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