

















Pratt & Whitney East Hartford Site Final Status Survey Plan

unit relative to the applicable DCGL,, must be considered in the survey design to ensure that a
sufficient number of measurements are collected.

Quality assurance and control measures are employed throughout the final status survey
process to ensure that all decisions are made on the basis of data of acceptable quality. Quality
assurance and control measures are applied to ensure:

the plan is correctly implemented as prescribed,
all data and samples are collected by individuals with the proper training following
approved procedures,
¢ all instruments are properly calibrated,
all collected data are validated, recorded, and stored in accordance with approved
procedures,
all required documents are properly maintained, and,
if necessary, corrective actions are prescribed, implemented and followed up.

3.0 EAST HARTFORD FACILITY HISTORICAL SITE ASSESSMENT

The P&W East Hartford, Connecticut site is located on approximately 1,000 acres of land in
Hartford County. It contains approximately 4 million square feet of combined office and factory
space. Figure 3-1 presents the East Hartford site map. United Technologies’ Pratt & Whitney
(P&W) is licensed by the U.S. Nuclear Regulatory Commission (NRC) to possess and use
radioactive material at the 400 Main Street, East Hartford, Connecticut facility under NRC
License SMB-151. (1) The SMB-151 license allows possession and use of 910 kilograms of
solid Thorium oxide (natural Th-232) source material not exceeding 4% (by mass) dispersed in
Nickel. This was commonly referred to as TD-Nickel or TD-Ni. This material was not alloyed by
P&W but was provided as sheet metal stock by a vendor.

The SMB-151 license was obtained on March 31, 1961. Licensed material was initially used in
Middletown. Building 10 in Middletown, CT was constructed in 1968 and was used for the
manufacture of jet engine heat shields installed in combustion chambers from TD-Ni. Licensed
activities in Building 10 ceased in 2000 when the TD-Ni sheet metal stock manufacturing
equipment and production operations were moved to the L building in the East Hartford Facility.
Combustion chambers from engines being overhauled were disassembled and assembled in
both the L and M buildings. Manufacturing of TD-Ni parts in East Hartford ceased in 2012.

As in Middletown Building 10, no smelting or alloying of the metal was done in the L or M
Buildings. Also, no other kind of high temperature work was done on this metal, so no
radioactive fumes or other finely divided particulate contamination was ever produced. Any fine
particulate produced was generally associated with tumbling and polishing operations which
remained wet, entailing very low airborne radioactivity release fractions (ARFs). Any
contamination present was the resuit of stamping, forming, de-burring, tumbling, polishing or
some other low velocity production operation. . Standard housekeeping practices were
employed at that time which included cleaning up each work station at the end of each shift.

Over the years, small areas in various buildings were used for temporary storage of stock, parts
and scrap waste. These areas were located within the North Production Test Building, South
Production Test Building, the B, D, F, H, J and K buildings and a waste storage trailer. By the
mid 2000s, several buildings were deemed no longer necessary. The North Production, South
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Production and F buildings were surveyed, free released, and then demolished in whole. A
major portion of the H building was also demolished.

The Historical Site Assessment (HSA) commenced in the fall of 2013. Historical records were
reviewed including surveys and relevant memos. Interviews with key long-time employees were
also conducted.

Several key documents were reviewed and are listed below:

Several Final Status Surveys at the East Hartford facility that were undertaken at the

request of P&W upon cessation of TD-Ni activities.

- RSA Final Radiological Status Report, Pratt & Whitney, East Hartford Facility
(Portions) North Production Test, dated July 16, 2007

- RSA Decommissioning, Pratt & Whitney North Experimental Test Building (North
Test), dated 11/1/2010

- RSA Final Radiological Status Report, Pratt & Whitney, East Hartford Facility
(Portions), dated January 8, 2004

- RSA Final Radiological Status Report, Welding/Blending Area, L-Building, Pratt &
Whitney, East Hartford, Connecticut, dated September 17, 2008.

Annual radiation surveys from 2001 through 2011.

A summary of the relevant points identified in the above documents are listed below.

1.

Final Status Surveys performed at the East Hartford facility

Several final radiological status surveys were conducted at the East Hartford facility from
2003 to 2010 upon cessation of the use of the TD-Ni material in those areas. The
surveys were performed in storage areas, test cells and a welding/blending area. All the
surveys were conducted under the MARSSIM guidance. The DCGL for the surveys
were either the NRC screening level of 6 dpm/100 cm? or reduced to 5 dpm/100 cm? to
account for the 19 mrem Connecticut recommended limit. The conclusion in each of the
survey reports is that no single measurement exceeded the NRC total contamination
limit of 6 dpm/100 cm? or the removable limit of 0.6 dpm/100 cm?.

Annual radiation surveys

The annual radiation surveys from 2001 through 2011 were reviewed. They included
one or more air samples and a wipe survey of areas where thoriated material was used.
The conclusion in every report what the no activity distinguishable from background was
detected for alpha.

Based upon the information collected and reviewed, the following conclusions have been drawn:

1.

Based upon the results of the previous final status surveys at the East Hartford facility,
residual contamination at the East Hartford facility is a very small fraction (<5%) of the
site-specific building DCGL of 354 dpm/100 cm?. Therefore, the survey units for final
status survey in East Hartford will be designated as Class 3.

All manufacturing and refurbishment of the TD-Ni parts occurred inthe L and M
Buildings. The J and K Buildings were used for engine assembly. Small temporary
storage areas were established in the B and D Buildings. Scrap waste was moved from
the point of generation to the Waste Storage Trailer. Therefore, based upon this
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information, the final status survey of the East Hartford facility will be performed in the L,

M, J and K Buildings, as well as the Waste Storage Trailer. The B Building is contiguous
within the D Building. Both buildings are generally referred to as the D Building. The one
small storage area in the B Building and one small storage area in the D Building will be

included as part of the final status survey identified in Item #3 below.

3. Spray powders have been and will continue to be used in the East Hartford facility.
Spray powders have been used in all the buildings scheduled for final status survey plus
in the D and E Buildings. Based upon concerns expressed by the NRC about spray
powder use in the Middletown facility, the D and E Buildings have been added to the
final status survey.
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Figure 3-1 East Hartford Site Map
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Table 4-1 Survey Unit Surface Area Limits

Survey Unit Description Surface Area Limit
Classification
Structures 2
Class 1 (floor area) <100 m
Land areas <2000 m?
Structures 2 2
Class 2 (floor area) 100 m™- 1,000 m
Land areas 2,000 m? - 10,000 m?
Structures .
Class 3 (floor area) no limit
Land areas no limit

Table 4-2 presents the survey units at the East Hartford facility subject to final status survey.

Table 4-2 Final Status Survey Units

Survey Unit | Description Class | Survey Scope
1 L Bidg - East Half 3 Floor only
2 L Bldg - West Half 3 Floor only
3 J Building 3 Floor only
4 M Building 3 Floor only
5 K Building 3 Floor only
6 D Building ~ East Half 3 Floor only
7 D Building — West Half (with B Bldg included) 3 Floor only
8 Waste Storage Trailer 3 Floor only
9 E Building 3 Floor only

Figure 4-1 presents the survey units in L Building, Figure 4-2 presents the J Building survey
unit, Figure 4-3 presents the M Building survey unit, Figure 4-4 presents the K Building survey
unit, Figure 4-5 presents the D Building survey units, Figure 4-6 presents the Waste Storage
Trailer survey unit and Figure 4-7 presents the E Building survey unit. If survey units are added
or re-classified, the NRC and state will be notified and the size limits in Table 4-1 will be used.

4.2 Reference Areas and Materials

If any of the radionuclides of concern are present in background, establishing reference
background concentrations may be necessary to identify and evaluate contributions attributable
to site operations. Background concentrations can be determined via measurements made in
one or more reference areas selected to represent the baseline radiological conditions for the
site. In addition, measurements may be required to establish background levels for various
construction materials to accommodate gross activity (non-radionuclide-specific)
measurements.

The material background levels are expected to be insignificant when compared to the DCGL. it
is currently envisioned that a general area background measurement will be collected with each
instrument prior to taking direct measurements and scanning. This measurement will be
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Figure 4-5 D Building Survey Units
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4.3 Area Preparation: Isolation and Control

Before final status survey activities can begin in an area, a transition must occur where planned
decommissioning activities are completed and the area is subsequently assessed to scope the
required isolation and control measures. This includes establishing if the area is ready for final
survey activities and identifying any work practice issues that must be addressed in survey
planning and design.

Based upon the current radiological status of the facility, no isolation or controls are needed
prior to implementing the final status survey.

4.4 Selection of DCGLs

Residual levels of radioactive material that correspond to allowable radiation dose standards are
calculated by analysis of various pathways and scenarios (direct radiation, inhalation, ingestion,
etc.) through which exposures could occur. These derived levels, known as derived
concentration guideline levels (DCGLs), are presented in terms of surface or mass activity
concentrations. DCGLs usually refer to average levels of radiation or radioactivity above
appropriate background levels. DCGLs applicable to building or other structural surfaces are
expressed in units of activity per surface area (typically Bq/m?* or dpm/100 cm?). When applied
to soil, sediments or structural materials where the radionuclides are distributed throughout the
mass, DCGLs are expressed in units of activity per unit of mass (typically Bg/kg or pCi/g).

RESRAD-BUILD v3.5 was selected to perform site-specific dose modeling of impacted
structural surfaces. RESRAD-BUILD is a computer code designed to evaluate the radiation
doses from RESidual RADioactivity in BUILDings. The RESRAD-BUILD code was developed by
Argonne National Laboratory (ANL) under sponsorship of the Department of Energy (DOE) and
other federal agencies.

Since the end use scenario entails continued use of the buildings for industrial purposes, the
Building Occupancy Scenario described in NUREG/CR-5512, Volume 1, (8) was selected to
estimate potential radiation doses from radioactive material in buildings at the Middletown site.
The average member of the critical group is defined as an adult individual engaging in work
within the buildings following license termination. The person occupies and carries out light to
moderate work activities inside the building for a full year of employment. The breathing rate
applied in the sensitivity analysis was appropriate for light to moderate activity.

Results of the probabilistic sensitivity analysis and parameter selections for the RESRAD-BUILD
code runs are presented in RSCS TSD 14-003 (13) which was previously submitted to the
Commission and state of Connecticut for review and was subsequently approved for use by the
NRC. Using a conservative methodology that included the radon pathway, a site-specific total
surface activity TD-Ni concentration DCGLy of 354 dpm/100 cm? was calculated for use at
P&W. This DCGLw corresponds to the state of Connecticut release criterion of less than 19
mrem/year. (13) This DCGLy is extremely conservative for the following reasons:

1. it is based upon an extremely small room size relative to most rooms at the Middletown
and East Hartford facilities which results in higher inhalation doses due to the smaller
ratio of air volume to room surface area.
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5.4 Survey Instrumentation
5.4.1 Instrument Selection

The selection and proper use of appropriate instruments for both fixed measurements and
laboratory analyses is one of the most important factors in assuring that a survey accurately
determines the radiological status of a survey unit and meets the survey objectives. The
particular capabilities of a radiation detector establish its potential for being used in conducting a
specific type of survey.

The radiation detectors to be used for final survey activities can be divided into three general
classes:

¢ gas-filled detectors,
o scintillation detectors, and
e solid-state detectors.

Gas-filled detectors include ionization chambers, proportional counters (both gas-flow and
pressurized) and Geiger-Mueller (GM) detectors. Scintillation detectors include plastic
scintillators, zinc-sulfide (ZnS) detectors and sodium-iodide (Nal) detectors. Solid-state
detectors include both n-type and p-type intrinsic germanium detectors.

Instrument detection limits are typically quantified in terms of their minimum detectable
concentration, or MDC. The MDC is the concentration that a given instrument and measurement
technique can be expected to detect 95% of the time under actual conditions of use.

In general, instruments used for measurements to demonstrate that the average concentration
in a survey unit is less than the DCGL,y will have an MDC that is no greater than 50% of the
DCGLy. Table 5-3 presents some of the available instruments for use during the final status
survey.

Table 5-3 Available Instruments and Associated MDCs

instrument | Application Nominal Nominal Nominal Fixed | Nominal
Efficiency Background | Measurement Scan MDC
MDC
gas alpha orbeta | g plateau: 350 cpm 560 dpm/100 1770
proportional | scans or fixed | 16% (Tc-99); | (B plateau); cm? (B plateau) | dpm/100 cm?
counter measurements | ¢ plateau: 15 cpm 90 dpm/100 cm® | (B plateau);
(100 cm?) for structure 23% (o plateau) (o plateau); 1 400 dpm/100
surfaces (Th-230) minute counts cm?
(o plateau)
dual- scans or fixed | 20% (Tc-99) | 300 cpm 420 dpm/100 1300
phosphor measurements | 18% (B mode); cm? (3 mode); dpm/100 cm?
scintillator ;aand B, (Th-230) 6 cpm 80 dpm/100 cm? | (B mode);
(100 cm?) independently (o mode) (o mode) 400 dpm/100
or cm?
simultaneously (o mode)
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