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1.0 EXECUTIVE SUMMARY 

This report presents the methodology and results of Final Status Surveys performed at the Pratt 
& Whitney facility in East Hartford, CT. The results of these surveys provide the justification to 
terminate the Nuclear Regulatory Commission (NRC) SMB-151 license (1) (2) at that location. 
(3) (4) (5) A Final Status Survey Plan (6) (7) using a site-specific Derived Concentration 
Guideline Level (DCGL) (8) (9) (10) was reviewed (11) and approved by the NRC. Procedures 
and survey packages were prepared in accordance with the plan. Final Status Surveys were 
performed from December 8, 2014 to December 11, 2014. Nine survey units were surveyed. A 
total of one hundred ninety (190) direct measurements and 190 smears were collected and 
evaluated. All the direct measurement results were less than one-half (50%) of the DCGL. All 
smear results were less than the alpha MDC of 11.0 dpm/1 00 cm2

. Evaluation of these data 
shows that all nine survey units meet the unrestricted release criteria. 

2.0 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 2-1 presents an aerial view of the East Hartford site. 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. (7) 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 TO-Nickel or TO-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 and burn cups from TO-Ni. Licensed activities in Building 
10 ceased in 2000 when the TO-Ni sheet metal stock manufacturing equipment and production 
operations were moved to the L building in the East Hartford Facility. Jet engine heat shields 
and burn cups from engines being overhauled were disassembled and assembled in both the L 
and M buildings. Manufacturing of TO-Ni parts in East Hartford ceased in 2012. 

As in the Middletown Building 10 processes, 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 result 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 
Production and F buildings were surveyed, free released, and then demolished in whole. A 
major portion of the H building was also demolished. 
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Figure 2-1 Aerial View of the East Hartford Site 

Based upon the Historical Site Assessment, (7) Table 2-1 presents the survey units that were 
established for the Final Status Survey. 

Survey Unit 
1 
2 
3 
4 
5 
6 
7 
8 
9 
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Table 2-1 Final Status Survey Units 

Description 
L Bldg - East Half 
L Bldg -West Half 
J Building 
M Building 
K Building 
D Building - East Half 
D Building -West Half(with B Bldg included) 
Waste Storage Trailer 
E Building 

Subject to the export control restrictions on the 
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Survey Scope 
Floor only 
Floor only 
Floor only 
Floor only 
Floor only 
Floor only 
Floor only 
Floor only 
Floor only 
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3.0 SURVEY PLANNING 

Survey packages were prepared for each survey unit in accordance with RSCS Standard 
Operating Procedures (SOPs). (12) The Data Quality Objective (DQO) process was used to 
develop each package. Packages included instructions for planning, performance, 
documentation, review and approval of the Final Status Survey for the survey unit. 

• 3.1 Classification and Surface Area Limits of Survey Units 

-
-
-
-
-

Based upon the Historical Site Assessment, (7) all nine survey units in the P&W East Hartford 
facility are designated as Class 3. Based upon the guidance in MARSSIM, there are no surface 
area limits for Class 3 survey units. (5) 

3.2 Determination of DCGLs 

Results of the probabilistic sensitivity analysis and parameter selections for the RESRAD-BUILD 
code runs were presented to the Nuclear Regulatory Commission for review and approval. (9) 
(8) Using a conservative methodology that included the radon pathway, a site-specific total 
surface activity TD-Ni concentration DCGLw of 354 dpm/1 00 cm2 was calculated for use at 
P&W. This DCGLw corresponds to the state of Connecticut release criterion of 19 mrem/year. 
(13) (14) 

The removable contamination activity concentration was set at 10% of the total activity DCGLw 
which is equal to 35 dpm/100 cm2

. (7) 

- 3.3 Number of Fixed Measurements -
------
-----
--
--

Using the relative shift value of 1.5, and the a and J3 decision error rate values of 0.05, the 
minimum number of measurements for each survey unit from Table 5-5 of MARSSIM (5) is 
equal to eighteen (18). Three additional measurements at biased locations were added to each 
survey unit. 

3.4 Determining Measurement Locations 

All survey units at the East Hartford site are designated as Class 3; therefore, all measurement 
locations were selected at random. The random measurement locations were determined by 
Visual Sample Plan Version 6.0. (15) In addition to randomly selected locations, three additional 
biased sample locations were added (e.g. near floor drains, TD-Ni historical storage and use 
areas). The biased measurement locations were determined by the survey team lead. If the 
exact location of a randomly selected measurement location was inaccessible due to an 
obstruction, the nearest accessible location was surveyed. 

3.5 Data Investigations 

Because all survey units at East Hartford are designated as Class 3, a fixed measurement that 
is greater than 0.5 x DCGLw will be investigated. Any scan measurement that shows a positive 
indication over background will also be investigated. 
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4.0 SURVEY IMPLEMENTATION 

The requirements and objectives outlined in the East Hartford Final Status Survey plan were 
incorporated into a final status survey package for each survey unit. Each plan contained: 

• Responses to the 7 DQO steps; 
• maps of the survey unit with measurement/wipe sample locations; 
• applicable DCGLs; 
• instrumentation to be used; 
• investigation criteria; 
• QA/QC requirements (e.g., instrument response checks); 
• applicable health and safety precautions; and 
• applicable procedures. 

A copy of each final status survey package is presented in Attachments 2 through 10. 

4.1 Scanning 

Because all survey units at East Hartford are Class 3, only judgmental scanning was performed 
in each survey unit. A minimum of a 1 meter radius was scanned around each direct 
measurement location. (7) The detector was passed over the surface at a rate of approximately 
1 to 2 inches per second. All technicians were using ear-phones while scanning. Survey 
packages instructed personnel performing scans that if any detectable positive indication is 
observed (e.g. audible and/or visual) to stop and hold the position for 2 seconds, backup and re
scan the spot. If the positive indication is observed again, stop and perform a direct 
measurement and obtain a smear at that location. Only 1 location in 1 survey unit; location 8 in 
K-BLDG-001, had a positive indication observed. The result of the direct measurement at that 
location is less than 50% of the DCGL and is presented in Attachment 6. 

4.2 Direct Measurements 

The count time for all direct measurements was 3 minutes. Eighteen (18) direct measurements 
were collected in each survey unit at the East Hartford site. An additional 3 biased fixed 
measurements were also collected in each survey unit. The results of the direct measurements 
are presented in Attachments 2 through 10. All direct measurements are less than 50% of the 
DCGL. 

4.3 Survey Instrumentation 

All scanning and direct measurements were performed with Ludlum Model 43-89 detectors 
connected to Eberline Model E-600 (16) meters with SmartPAC connectors. SmartPAC 
connectors include a memory device which contains all pertinent calibration and operating 
criteria. Instruments were calibrated and source checked in accordance with RSCS SOPs. (17) 
The detectors were placed into a holder to allow the technicians to stand while scanning and 
taking direct measurements and keeping the distance between the detector face and the 
surface at a constant 1_14 inch (0.64 em). Figure 4-1 is a picture of the detector holder and 
Figure 4-2 is a close-up of the holder and stand-offs. 
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Figure 4-1 Ludlum 43-89 Holder 
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Figure 4-2 Ludlum 43-89 Holder and Spacers 

I 4.4 Calibration 

The source used for the instrument calibrations is a 5 em diameter Th-230 source. The 
calibration standard is traceable to the National Institute of Standards and Technology (NIST). 
The detector efficiencies were determined at a distance of% inch (0.64 em) to match the 
distance from the detector face to the surface. The detector efficiencies ranged from 0.0922 c/d 
to 0.1106 c/d. Copies of the instrument calibration certificates are presented in Attachment 1. 

4.5 Response Checks 

I All survey instrumentation was response checked prior to and after each survey. All pre and 
post survey response checks were satisfactory. 

I 4.6 MDCs for Fixed Measurements 

Before any measurements were made in a survey unit, the average background and Minimum 
Detectable Concentration (MDC) were calculated. Five 3-minute counts, with the detector held 
at waist height, were obtained in the survey unit. The average background was used in the 
equation shown below to calculate the MDC. The MDCs ranged from 36.9 dpm/1 00 cm2 to 70.2 
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dpm/100 cm2 or 10.4% to 19.8% of the 354 dpm/100 cm2 DCGL. The calculated MDCs for 
each instrument used in each survey unit are presented in Attachments 2 through 1 0. 

Per NUREG-1507 (18), MDCs for fixed measurements are computed as 

C 
3+4.65~ 

MD fixed Kt 

Where: 
3 and 4.65 = constants as described in NUREG-1507; 
C8 = background counts during the measurement time interval (t); 
t = measurement time; and 
K = a proportionality constant that relates the detector response to the activity 

level in the sample being measured. 

The proportionality constant K typically encompasses the detector efficiency, self-absorption 
factors and probe area corrections, as required. 

- 4. 7 MDCs for Alpha Scan Surveys for Structure Surfaces 

---
--
-

-
-
-
--
---

-
-

Five random count rate readings over a minute were recorded and resulting background range 
(mean+/- 3 standard deviations) was established. This range was only used for information 
purposes. No calculations or evaluations were made using this data. 

The alpha scans were performed at a very slow speed; between 1 and 2 inches per second with 
the Ludlum 43-89 moving in the 4 inch (10 em) width direction. All technicians were using ear
phones while scanning and made decisions based upon a detectable audible increase in count 
rate. Using Figure J.4 in MARSSIM, we have estimated the probability of detecting 2 or more 
counts over a 1 00 cm2 source equal to the site-specific DCGL to be between 70 and 90 percent. 

4.8 MDCs for Wipe Samples 

Wipe samples were collected and controlled using chain of custody procedures. (19) The wipes 
were counted on a Tennelec Model LB51 00 low background alpha/beta automatic proportional 
counter. (20) This counter has internal software to calculate the MDA and Critical Level. The 
smear efficiency was determined with the same NIST traceable Th-230 source used for the 
Ludlum 43-89 calibrations. The MDA for all smear analyses was 11.0 dpm. This corresponds to 
an MDC of 11 dpm/100 cm2

. 

5.0 DATA ASSESSMENT 

5.1 Initial Evaluation 

The first step in evaluating the data for a given survey unit is to draw simple comparisons 
between the measurement results and the release criterion. The result of these comparisons 
will be one of three conclusions: 1) the unit meets the release criterion; 2) the unit does not 
meet the release criterion; or 3) no conclusion can be drawn from simple comparisons and thus 
one of the non-parametric statistical tests must be applied. 
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For final status survey data collected at the East Hartford site, the initial data evaluation was as 
described in Table 5-1. (7) 

Table 5-1 Initial Evaluation of Survey Results 

Evaluation Result Conclusion 
All measured concentrations less than the Survey unit meets the release criterion 
DCGLw 
Average concentration exceeds the Survey unit does not meet the release 
DCGLw criterion 
Individual measurement result(s) exceeds 
the DCGLw and the average concentration Conduct the Sign test 
is less than the DCGLw 

All measured concentrations in all survey units are less than 50% of the DCGL; therefore, all 
survey units meet the release criterion. 

5.2 Data Assessment Summary 

A summary of the direct measurements has been compiled and is presented in Table 5-2. 

Table 5-2 Summary of Direct Measurements 

Number Direct Measurements (dpm/100 cm2
) 

Dose 
Survey Unit Estimate collected 

Average Max Min (mrem/y) 
J-BLDG 21 2.9 17.9 -13.2 0.2 
K-BLDG 22 3.2 53.5 -21.2 0.2 
D-BLDG-EH 21 0.1 17.4 -14.5 0.0 
D-BLDG-WH 21 11.1 44.2 -28.5 0.6 
L-BLDG-EH 21 -13.0 25.1 -40.0 0.0 
L-BLDG-WH 21 -0.4 30.2 -25.8 0.0 
M-BLDG 21 -7.9 6.3 -25.1 0.0 
E-BLDG 21 -4.8 15.1 -24.4 0.0 
Waste Trailer 21 21.6 54.8 -10.2 1.2 

- 5.3 ALARA Evaluations 

-
-
-
-
-

The average residual radioactivity in all survey units is less than 50% of the DCGL; therefore, an 
ALARA evaluation does not need to be performed. 

6.0 CONCLUSIONS 

The DQO process was used in developing the Final Status Survey packages. As part of that 
process, the Null Hypothesis assumed that the survey unit exceeds the release criterion. Based 
upon all the direct measurements being less than 50% of the DCGL, the null hypothesis is 
rejected and all survey units meet the release criterion. 
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Ftadiabon s.fety & Conll<ll Ser•ices 

Customer: Joan Ervey 

Radiation Safety & Control Services, Inc. 
91 Portsmouth Avenue 

Instrument 

Ludlum Model 43-89 

Serial Number 

223945 

Stratham, NH 03885 

Probe Model & SN 

Internal Probe 
Internal Probe 
Internal Probe 

Outer Physical Check: Pass 

Isotope 

Tc-99 
Th-230 
Th-230 

Efficiency 

0.0408 C/D 
0.0922 C/D 
0.1828 C/D 

Tap Test: Pass I 

NIST Source ID 

Tc-99 (SN: 63963 (Beta)) 
Th-230 (SN: S-963) 
Th-230 (SN: S-963) 

I Electronics Checks As Found 

I High Voltage 742 Volts 

Comments: All As Left readings taken subsequent to repair. Calibrated with E-600 SN 01033 (Calibration Due 
Date= 9/19/2015) 
Check Source Acceptance Range (With RSCS Projects Alpha/Beta Source 001) = 2.916 to 4.374 kcpm on the 
alpha plus beta channel 

Geometry 

@1/4" 
@1/4" 

On Flat Surface 

As Left 

742 Volts 

Calibratedby: ~~ QA 
Review: 

Date: 10/21/2014 

Expires: 10/21/2015 

Atmospheric Conditions- Temperature: 74" F Humidity: 23% Barometric Pressure:29.88 in/hg 

This calibration was performed by RSCS using one or more of the following NIST Traceable radiation sources: 
Tech Ops Model 773 Cs-137 Beam Calibrator (SiN S-1110), characterized using Exradin Model A6 (SiN 185) and Keithley Electrometer Model 617 (SiN 0547677) in accordance with 
methods specified in RSCS TSD 11-008, with estimated uncertainty of 6.0%. 
J.L. Shepherd and Associates Model 89 Cs-137 Box Calibrator (SiN 9141 ), characterized using Exradin, Model A6 (SiN 185), A3 (SiN 197), A12 (SiN XA091124), and Keithley 
Electrometer Model 617 (SIN 0547677) in accordance with methods specified in RSCS TSD 11-001, with estimated uncertainty of 2.7%. 
RSCS Neutron Calibrator, AmBe Source Model NUMEC-AM-31 (SIN Am-478), characterized using Far West Technologies Model FWAD-1 "HAWK" TEPC (S/N 021) in accordance with 
the methods specified in RSCS TSD 13-002, with estimated uncertainty of 9.4% 
Calibrations perlormed in conformance to the following documents: ANSI N323A (1997); RSCS New Hampshire Radioactive Material License Number 381 R. RSCS calibration services 
are performed in accordance with the RSCS Radiation Protection Program Manual and Standard Operating Procedures . 
Calibration Laboratory is operated in accordance with ANSI/NCSL Z540-1-1994 
This calibration certificate shall not be reproduced except in full without the express written consent of RSCS, Inc. 

Radiati'I'ISafety a!)d~ontJ.OI.ll')fV,ices, Inc. 
91 Portr'mii\i~e! ~..G~ni! "*' b3885 
1·800·525-8339 (603) 778-2871 
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~\ ID Number: 22394683187-0 

Customer: Joan Ervey 

Radiation Safety & Control Services, Inc. 
91 Portsmouth Avenue 

Instrument 

Ludlum Mode/43-89 

Serial Number 

223946 

Stratham, NH 03885 

Probe Model & SN 

Internal Probe 
Internal Probe 
Internal Probe 

Outer Physical Check: Pass 

Isotope 

Tc-99 
Th-230 
Th-230 

Efficiency 

0.0672 C/D 
0.0954 C/D 
0.1673 C/D 

Tap Test: Pass I 

NIST Source ID 

Tc-99 (SN: 63963 (Beta)) 
Th-230 (SN: S-963) 
Th-230 (SN: S-963) 

I Electronics Checks As found 

I High Voltage 674 Volts 

Comments: Calibrated with E-600 SN 01018 (Calibration Due Date= 10/21/2015) 
Check Source Acceptance Range (With RSCS Projects Alpha/Beta Source 001) = 4.444 to 6.666 kcpm on the 
alpha plus beta channel 

Geometry 

@1/4" 
@1/4" 

On Flat Surface 

As Left 

645 Volts 

QA 
Review: 

Date: 10/22/2014 

Expires: 10/22/2015 

Atmospheric Conditions- Temperature: 70" F Humidity: 43% Barometric Pressure:29.98 in/hg 

This calibration was performed by RSCS using one or more of the following NIST Traceable radiation sources: 
Tech Ops Model773 Cs-137 Beam Calibrator (S/N S-1110), characterized using Exradin Model A6 (SIN 185) and Keithley Electrometer Model617 (S/N 0547677) in accordance with 
methods specified in RSCS TSD 11-008, with estimated uncertainty of 6.0%. 
J.L Shepherd and Associates Model89 Cs-137 Box Calibrator (S/N 9141 ), characterized using Exradin, Model A6 (SIN 185), A3 (SiN 197), A12 (SIN XA091124), and Keithley 
Electrometer Model617 (SIN 0547677) in accordance w"1th methods specified in RSCS TSD 11-001, with estimated uncertainty of 2.7%. 
RSCS Neutron Calibrator, AmBe Source Model NUMEC-AM-31 (S/N Am-478), characterized using Far West Technologies Model FWAD-1 "HAWK" TEPC (SIN 021) in accordance with 
the methods specified in RSCS TSD 13-002, with estimated uncertainty of 9.4% 
Calibrations performed in conformance to the following documents; ANSI N323A (1997); RSCS New Hampshire Ra<1ioactive Material License Number 381R. RSCS calibration services 
are performed in accordance with the RSCS Radiation Protection Program Manual and Standard Operating Procedures. 
Calibration Laboratory is operated in accordance with ANSJ/NCSL Z540-1-1994 
This calibration certificate shall not be reproduced except in full without the express written consent of RSCS, Inc. 

Radiati'i'\Safety a~d,Contfll..l''J(V,lces, Inc. 
91 PortrrraQ~e! ~.Q~,;! ~ b3885 
1-800-525-8339 (603) 778-2871 

Subject to the export control restrictions on the 

Fax (603) 778-6879 www.rads'fttfe>rpage Of thiS dOCUment 
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Pratt & Whitnev East H ~rtford Site Final Sldbl&&urft.ytRitpttrt 

RSCS ID Number: 31168383199-0 

lladiabon Safety & Conlr>ol SerYit9 

Customer: Joan Ervey 
Radiation Safety & Control Services, Inc. 

91 Portsmouth Avenue 

Instrument 

Ludlum Model 43-89 

Serial Number 

311683 

Stratham, NH 03885 

Probe Model & SN 

Internal Probe 
Internal Probe 
Internal Probe 

Outer Physical Check: Pass 

Isotope 

Tc-99 
Th-230 
Th-230 

Efficiency 

0.0695 C/D 
0.1106 C/D 
0.1629 C/D 

Tap Test: Pass J 

NIST Source ID 

Tc-99 (SN: 63963 (Beta)) 
Th-230 (SN: S-963) 
Th-230 (SN: S-963) 

I_ Electronics Checks As Found 

I High Voltage 762 Volts 

Comments: Calibrated with E-600 SN 3689 (Calibration Due Date= 10/21/2015) 
Check Source Acceptance Range (With RSCS Projects Alpha/Beta Source 001) = 4.148 to 6.223 kcpm on the 
alpha plus beta channel 

Geometry 

@1/4" 
@1/4" 

On Flat Surface 

As Left 

762 Volts 

QA 
Review: 

Date: 10/22/2014 

Expires: 10/22/2015 

Atmospheric Conditions- Temperature: 70° F Humidity: 43% Barometric Pressure:29.98 in/hg 

This calibration was performed by RSCS using one or more of the following NIST Traceable radiation sources: 
Tech Ops Model773 Cs-137 Beam Calibrator (S/N S-1110), characterized using Exradin Model A6 (S/N 185) and Keithley Electrometer Model 617 (S/N 0547677) in accordance with 
methods specified in RSCS TSD 11-008, with estimated uncertainty of 6.0%. 
J.L. Shepherd and Associates Model89 Cs-137 Box Calibrator (SIN 9141). characterized using Exradin. Model A6 (SIN 185). A3 (SIN 197), A12 (SIN XA091124), and Keithley 
Electrometer Model617 (SIN 0547677) in accordance with methods specified in RSCS TSD 11-001, with estimated uncertainty of 2.7%. 
RSCS Neutron Calibrator, AmBe Source Model NUMEC-AM-31 (SIN Am-478), characterized using Far West Technologies Model FWAD-1 "HAWK" TEPC (SIN 021) in accordance with 
the methods specified in RSCS TSD 13-002, with estimated uncertainty of 9.4% 
Calibrations performed in conformance to the following documents: ANSI N323A (1997); RSCS New Hampshire Radioactive Material License Number 381R. RSCS calibration services 
are performed in accordance with the RSCS Radiation Protection Program Manual and Standard Operating Procedures. 
Calibration Laboratory is operated in accordance with ANSI/NCSL Z540-1-1994 
This calibration certificate shall not be reproduced except in full without the express written consent of RSCS, Jnc. 

Radiatilf'\Safe~ a!4d,9ontf='I.$T'..fes, Inc. 
91 Portrr:aG~el ~~!m,l ~ tl3885 
1-800-525-8339 (603) 778-2871 

Subject to the export control restrictions on the 

Fax (603) 778-6879 wwwrads'fftle>rpage Of thiS dOCUment 
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Pratt & Whitnev East H rtford Site Final Sldll&&urtaytRitpttrt 

RSCS ID Number: 31207179772-3 

Radiabon s..fety & Control Ser•ic"" 

Customer: Joan Ervey 

Radiation Safety & Control Services, Inc. 
91 Portsmouth Avenue 

Instrument 

Ludlum Model 43-89 

Serial Number 

312071 

Stratham, NH 03885 

Probe Model & SN 

Internal Probe 
Internal Probe 
Internal Probe 
Internal Probe 
Internal Probe 
Internal Probe 
Internal Probe 
Internal Probe 
Internal Probe 
Internal Probe 

Outer Physical Check: Pass 

Isotope 

C-14 
Cs-137 
Cs-137 
Sr/Y-90 
Tc-99 
Tc-99 
Co-60 
Th-230 
Th-230 
Th-230 

Efficiency 

0.0091 C/D 
0.2162 C/D 
0.2536 C/D 
0.1989 C/D 
0.0793 C/D 
0.0853 C/D 
0.0934 C/D 
0.1095 C/D 
0.0966 C/D 
0.2012 C/D 

Tap Test: Pass I 

NIST Source 10 

C-14 (SN: 488-10-9) 
Cs-137(Beta) (SN: 98CS5004751) 
Cs-137(Beta) (SN: 98CS5004751) 

Sr/Y-90 (SN: 63962 (Beta)) 
Tc-99 (SN: 63963 (Beta)) 
Tc-99 (SN: 63963 (Beta)) 
Tc-99 (SN: 63963 (Beta)) 

Th-230 (SN: S-963) 
Th-230 (SN: S-963) 

Th-230 (SN: S-963) 

I Electronics Checks 

I High Voltage 

As Found 

771 Volts 

Comments: Calibrated with E-600 SN 3689 (Calibration Due Date= 12/02/2014) Added Cs-137 efficiencies 
7/29/14 dsc. 
Added C-14, Sr-90 and Co-60 9/12/14 dsc. 
Updated 10/21/14 to add Th-230 efficiency at 1/4" and check source reading 
Check Source Acceptance Range (With RSCS Projects Alpha/Beta Source 001 on the alpha + beta channel) = 
4.336 to 6.504 kcpm 

Geometry 

As Left 

On Contact 
@1cm 

On Contact 
On Contact 

@1cm 
On Contact 
On Contact 

@1/4" 
@1cm 

On Contact 

771 Volts 

Calibrated by: 
QA 

Review: 
Date: 06/17/2014 

Expires: 06/17/2015 

Atmospheric Conditions- Temperature: 72° F Humidity: 29% Barometric Pressure:29.94 in/hg 

This calibration was performed by RSCS using one or more of the following NIST Traceable radiation sources 
Tech Ops Model773 Cs-137 Beam Calibrator (S/N S-1110), characterized using Exradin Model A6 (S/N 185) and Keithley Electrometer Model617 (S/N 0547677) in accordance with 
methods specified in RSCS TSD 11-008, with estimated uncertainty of 6.0%. 
J.L. Shepherd and Associates Model89 Cs-137 Box Calibrator (SIN 9141 ), characterized using Exradin, Mod"l AS (SIN 185). A3 (SIN 197), A12 (SIN XA091124), and Keithley 
Electrometer Model 617 (SIN 0547677) in accordance with methods specified in RSCS TSD 11-001, with estimated uncertainty of 2.7%. 
RSCS Neutron Calibrator, AmBe Source Model NUMEC-AM-31 (SIN Am-478), characterized using Far West Technologies Model FWAD-1 "HAWK" TEPC (SIN 021) in accordance with 
the methods specified in RSCS TSD 13-002, with estimated uncertainty of 9.4% 
Calibrations performed in conformance to the following documents: ANSI N323A (1997); RSCS New Hampsh1re Radioactive Material License Number 381R. RSCS calibration services 
are performed in accordance with the RSCS Radiation Protection Program Manual and Standard Operating Procedures. 
Calibration Laboratory is operated in accordance with ANSl/NCSL Z540-1-1994 
This calibration certificate shall not be reproduced except in full without the express written consent of RSCS, Inc. 

Radiati'i'\Safet_y a~ont~lj;E1[V)fes, Inc. 
91 Portrrrag ~e .1 ::lir.GI ~m.l tliti b3885 
1-800-525-8339 (603) 778-2871 

Subject to the export control restrictions on the 

Fax (603) 778-6879 www rads'fflfe''l'>89e Of thiS dOCUment 
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Pratt & Whitnev East 1- artford Site Final f§t§ft.I§t!wJ.VWiR,eti6rt RSCS IDNumber:OIOI883208-0 

Rodiaborr Safety & Car>Val S..rYicos 

Customer: Joan Ervey 
Radiation Safety & Control Services, Inc. 

91 Portsmouth Avenue 

Instrument 

Eberline Model E-600 

Serial Number 

01018 

Stratham, NH 03885 

Precision Check 
Test 1 I Test2 I Test 3 I Mean I Results 

7.98 Kcom I 7.97 Kcom 7.99 Kcom 7.98 Kcom Satisfactorv 

Accuracy Check 
Range Target Value As Found As Left 

100K 80 Kcpm 79.9 Kcpm # 79.9 Kcpm # 

100K 20 Kcpm 19.93 Kcpm # 19.93 Kcpm # 

10K 8 Kcpm 7.98 Kcpm # 7.98 Kcpm # 

10K 2 Kcpm 1.99 Kcpm # 1.99 Kcpm # 

1K 800 cpm 797 c:pm # 797 cpm # 

1K 200 cpm 200 cpm # 200 cpm # 

Readings with • indicate ranges where As-Found readings are >20% of Target value. Readings with •• indicate As-left readings are >1 0.00% of Target value 
Readings with# indicate ranges where pulser was used. 

MTE Instrument Type Model CaiDueDate 

Pulser Eberline MP-2 SN: 886 10/29/2014 

Outer Physical Check: Pass I Tap Test: Pass 

Comments: High Voltage Accuracy Check: Set at 898 V, Measured = 897 V 

Calibrated by: 
QA 

Review: 
Calibration Date: 10/21/2014 

Expires: 10/21/2015 

Atmospheric Conditions- Temperature: 74°F Humidity: 23% Barometric Pressure: 29.88"hg 

This calibration was performed by RSCS using one or more of the following NIST Traceable radiation sources: 
Tech Ops Model 773 Cs-137 Beam Calibrator (SIN S-111 0), characterized using Exradin Model A6 (SIN 185) and Keithley Electrometer Model 617 (SIN 0547677) in accordance with 
methods specified in RSCS TSD 11-008, with estimated uncertainty of 6.0%. 
J.l. Shepherd and Associates Model 89 Cs-137 Box Calibrator (SIN 9141 ), characterized using Exradin, Model A6 (SIN 185), A3 (SIN 197), A12 (SIN XA091124 ), and Keithley 
Electrometer Model 617 (SIN 0547677) in accordance with methods specified in RSCS TSD 11-001, with estimated uncertainty of 2. 7%. 
RSCS Neutron Calibrator, Am Be Source Model NUMEC-AM-31 (SIN Am-478), characterized using Far West Technologies Model FWAD-1 "HAWK" TEPC (SIN 021) in accordance with 
the methods specified in RSCS TSD 13-002, with estimated uncertainty of9.4% 
Calibrations performed in conformance to the following documents: ANSI N323A (1997); RSCS New Hampshire! Radioactive Material License Number 381 R. RSCS calibration services 
are performed in accordance with the RSCS Radiation Protection Program Manual and Standard Operating Procedures. 
Calibration laboratory is operated in accordance with ANSI/NCSL Z540-1-1994 
This calibration certificate shall not be reproduced except in full without the express written consent of RSCS, Inc. 

Radiatioll-.Safety an_SI S(o~r.fll §ei}'!Xes, Inc. 
91 Port.t!l"clii§.Se~Qin)~ •3885 
1-800-525-8339 (603) 778-2871 

Subject to the export control restrictions on the 
Fax (603) 778-6879 www radsatrt'J~npage Of thiS dOCUment 

Pcijftvt 6f 1 



------
-----
-
--
-
--
-
--
-
:~ 

-
-
---
-
"""" -

Pratt & Whitnev East t- artford Site Final fSflil\f§t!wJ~WiRMS&rt RSCS IDNumber:OI03382009~0 

flodiaban Soaf1oty & Ca)'>ll<ll Services 

Customer: Joan Ervey 
Radiation Safety & Control Services, Inc. 

91 Portsmouth Avenue 
Stratham, NH 03885 

Test 1 I Test2 I 
7.99 Kcom I 7.98 Kcom I 

Range Target Value 

100K 80 Kcpm 

100K 20 Kcpm 

10K 8 Kcpm 

10K 2 Kcpm 

1K 800 cpm 

1K 200 cpm 

Instrument 

Eberline Model E-600 

Precision Check 
Test3 I Mean 

7.99 Kcom I 7.99 Kcom 

Accuracy Check 
As Found 

79.8 Kcpm # 

19.98 Kcpm # 

7.99 Kcpm # 

2.00 Kcpm # 

801 c:pm # 

201 cpm # 

I 
I 

Serial Number 

01033 

Results 
Satisfactorv 

As Left 

79.8 Kcpm # 

19.98 Kcpm # 

7.99 Kcpm # 

2.00 Kcpm # 

801 cpm # 

201 cpm # 

Readings with • indicate ranges where As-Found readings are >20% of Target value. Readings with •• indicate As-left readings are >1 0.00% of Target value 
Readings with #indicate ranges where pulser was used. 

MTE Instrument Type Model CaiDueDate 

Pulser Ludlum 500-4 SN: 66151 10/30/2014 

Outer Physical Check: Pass I Tap Test: Pass 

Comments: High Voltage Accuracy Check: Set at 1201 V, As-Found,Measured = 1217 V, As-Left= 1201 

Calibrated by: 
QA 

Review: 

Atmospheric Conditions- Temperature: 73°F Humidity: 25% Barometric Pressure: 30.23"hg 

This calibration was performed by RSCS using one or more of the following NIST Traceable radiation sources: 

Calibration Date: 09/19/2014 

Expires: 09/19/2015 

Tech Ops Model773 Cs-137 Beam Calibrator (S/N S-1110), characterized using Exradin Model A6 (S/N 185) and Keithley Electrometer Model617 (SIN 0547677) in accordance with 
methods specified in RSCS TSD 11-008, with estimated uncertainty of 6.0%. 
J.L. Shepherd and Associates Model89 Cs-137 Box Calibrator (SIN 9141), characterized using Exradin, Model AS (SIN 185), A3 (SIN 197), A12 (SIN XA091124), and Keithley 
Electrometer Model 617 (SIN 0547677) in accordance with methods specified in RSCS TSD 11-001, with estimated uncertainty of 2.7%. 
RSCS Neutron Calibrator, AmBe Source Model NUMEC-AM-31 (SIN Am-478), characterized using Far West Technologies Model FWAD-1 "HAWK" TEPC (SIN 021) in accordance with 
the methods specified in RSCS TSD 13-002, with estimated uncertainty of 9.4% 
Calibrations perlormed in conformance to the following documents: ANSI N323A (1997); RSCS New Hampshim Radioactive Material License Number 381 R. RSCS calibration services 
are performed in accordance with the RSCS Radiation Protection Program Manual and Standard Operating Procedures. 
Calibration Laboratory is operated in accordance with ANSI/NCSL 2540-1-1994 
This calibration certificate shall not be reproduced except in full without the express written consent of RSCS, Inc. 

Radiatiop..,Safety anjJ~on~r~l §e~¥s. Inc. 
91 Port,n(ciii@SeJ~Iamn~ t3885 
1-800-525-8339 (603) 778-2871 

Subject to the export control restrictions on the 
Fax (603) 778-6879 www radsatftl~j:>age of thiS dOCUment 
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Pratt & Whitnev East 1- artford Site Final fSt§l\f§tiwJ..VWiRe,l6rt RSCS IDNumber:00368577615-1 

Aadillban ~ & Canllll4 S..rvicK 

Customer: Joan Ervey 
Radiation Safety & Control Services, Inc. 

91 Portsmouth Avenue 

Instrument 

Eberline Model E-600 

Serial Number 

003685 

Stratham, NH 03885 

Precision Check 
Test 1 I Test2 I Test 3 I Mean I Results 

11.53 mrem/hr I 10.98 mrem/hr I 10.29 mrem/hr I 10.93 mrem/hr I Satisfactorv 

Accuracy Check 
Range Target Value As Found As Left 

AUTO 20 mrem/hr 19.79 mrem/hr 19.79 mrem/hr 

AUTO 12 mrem/hr 11.53 mrem/hr 11.53 mrem/hr 

AUTO 8 mrem/hr 6.996 mrem/hr 6.996 mrem/hr 

AUTO 2 mrem/hr 1.892 mrem/hr 1.892 mrem/hr 

Readings with • indicate ranges where As-Found readings are >20% of Target value. Readings with •• indicate As-left readings are >1 0.00% of Target value 

Outer Physical Check: Pass Electronics Checks As Found As Left 
Tap Test: Pass High Voltage set@2334 V set @2334 V 

Calibrated by: 
QA 

Review: 
Calibration Date: 03/26/2014 

Expires: 03/26/2015 

Atmospheric Conditions- Temperature: 73°F Humidity: 16% Barometric Pressure: 29.75"hg 

This calibration was performed by RSCS using one or more of the following NIST Traceable radiation sources: 
Tech Ops Model773 Cs-137 Beam Calibrator (SIN S-1110), characterized using Exradin Model AS (SIN 185) and Keithley Electrometer Model617 (SIN 0547677) in accordance with 
methods specified in RSCS TSD 11-008, with estimated uncertainty of 6.0%. 
J.L. Shepherd and Associates Model89 Cs-137 Box Calibrator (SIN 9141 ), characterized using Exradin, Model A6 (SIN 185), A3 (SIN 197), A12 (SIN XA091124), and Keithley 
Electrometer Model617 (S/N 0547677) in accordance with methods specified in RSCS TSD 11-001, with estimated uncertainty of 2.7%. 
RSCS Neutron Calibrator. Am Be Source Model NUMEC-AM-31 (SIN Am-478), characterized using Far West Technologies Model FWAD-1 "HAWK" TEPC (SIN 021) in accordance with 
the methods specified in RSCS TSD 13-002, with estimated uncertainty of 9.4% 
Calibrations performed in conformance to the following documents: ANSI N323A (1997); RSCS New Hampshire Radioactive Material License Number 381R. RSCS calibration services 
are performed in accordance with the RSCS Radiation Protection Program Manual and Standard Operating Procedures. 
Calibration Laboratory is operated in accordance w'1th ANSI/NCSL 2540-1-1994 
This calibration certificate shall not be reproduced except in full without the express written consent of RSCS, Inc. 

Radiatio~Safety al)4 }:(on_!r_pl §e~!xes, Inc. 
91 Port.!T1'.a§.Se&Jamn~ •3885 
1-800-525·8339 (603) 778-2871 

Subject to the export control restrictions on the 

Fax (603) 778-6879 wwwradsatftl~rrpage of thiS dOCUment 

p cij(tvt at 1 
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Pratt & Whitnev East 1- artford Site Final ~libi8tStfi!VWiR¥$&rt RSCS IDNumber:368983210-0 

Aodiabon 5.alety Ill Conlr<ll S..tvics 

Customer: Joan Ervey 
Radiation Safety & Control Services, Inc. 

91 Portsmouth Avenue 
Stratham, NH 03885 

Test 1 I Test2 I 
7.98 Kcom I 7.99 Kcom I 

Range Target Value 

100K 80 Kcpm 

100K 20 Kcpm 

10K 8 Kcpm 

10K 2 Kcpm 

1K 800 cpm 

1K 200 cpm 

Instrument 

Eberline Model E-600 

Precision Check 
Test 3 I Mean 

7.99 Kcom I 7.99 Kcom 

Accuracy Check 
As Found 

79.9 Kcpm # 

19.92 Kcpm # 

7.98 Kcpm # 

2.0 Kcpm # 

800 cpm # 

201 cpm # 

I 
I 

Serial Number 

3689 

Results 
Satisfactorv 

As Left 

79.9 Kcpm # 

19.92 Kcpm # 

7.98 Kcpm # 

2.0 Kcpm # 

800 cpm # 

201 cpm # 

Readings with • indicate ranges where As-Found readings are >20% of Target value. Readings with •• indicate As-left readings are >1 0.00% of Target value 

Readings with #indicate ranges where pulser was used. 

MTE Instrument Type Model 

Pulser Eberline MP-2 SN: 886 

Outer Physical Check: Pass I Tap Test: Pass 

Comments: High Voltage Accuracy Check: Set at 898 V, Measured= 898 V 

Calibrated by: 
QA 

Review: 

Atmospheric Conditions- Temperature: 74°F Humidity: 23% Barometric Pressure: 29.88"hg 

This calibration was performed by RSCS using one or more of the following NIST Traceable radiation sources: 

CaiDueDate 

10/29/2014 

Calibration Date: 10/21/2014 

Expires: 10/21/2015 

Tech Ops Model773 Cs-137 Beam Calibrator (SIN S-1110), characterized using Exradin Model A6 (SIN 185) and Keithley Electrometer Model617 (SIN 0547677) in accordance with 
methods specified in RSCS TSD 11-008, with estimated uncertainty of 6.0%. 
J.L Shepherd and Associates Model 89 Cs-137 Box Calibrator (SIN 9141 ), characterized using Exradin, Model A6 (SIN 185), A3 (SIN 197), A 12 (SIN XA091124), and Keithley 
Electrometer Model617 (SIN 0547677) in accordance with methods specified in RSCS TSD 11-001, with estim•3ted uncertainty of 2.7%. 
RSCS Neutron Calibrator, AmBe Source Model NUMEC-AM-31 (SIN Am-478), characterized using Far West Technologies Model FWAD-1 "HAWK" TEPC (SIN 021) in accordance with 
the methods specified in RSCS TSD 13-002, with estimated uncertainty of 9.4% 
Calibrations performed in conformance to the following documents: ANSI N323A (1997); RSCS New Hampshim Radioactive Material License Number 381 R. RSCS calibration services 
are performed in accordance with the RSCS Radiation Protection Program Manual and Standard Operating Procedures. 
Calibration Laboratory is operated in accordance with ANSI/NCSL Z540-1-1994 
This calibration certificate shall not be reproduced except in full without the express written consent of RSCS, Inc. 

Radiatio~Safety ai)Q ~on~r21 §er;'!xes, Inc. 
91 Portstn'.a@6e.&itl-afilin)~ ~3885 
1-800-525-8339 (603) 778-2871 

Subject to the export control restrictions on the 

Fax (603) 778-6879 www radsatrtt~rrpage Of thiS dOCUment 
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,, ~'• _ Pratt & Whitnev East Hartford Site FinallSflillfAtiwJr-VWiRW&rt £\: RSCS JDNumber:OOJ69082008-0 

Radiolbon s.fet)' & Con'l!<ll S..r.icK 

Customer: Joan Ervey 
Radiation Safety & Control Services, Inc. 

91 Portsmouth Avenue 

Instrument 

Eberline Model E-600 

Serial Number 

003690 

Stratham, NH 03885 

Precision Check 
Test 1 I Test 2 I Test3 I Mean I Results 

7.96 Kcom I 7.96 Kcom I 7.95 Kcom I 7.96 Kcom I Satisfactorv 

Accuracy Check 
Range Target Value As Found As Left 

100K 80 Kcpm 79.8 Kcpm # 79.8 Kcpm # 

100K 20 Kcpm 19.90 Kcpm # 19.90 Kcpm # 

10K 8 Kcpm 7.96 Kcpm # 7.96 Kcpm # 

10K 2 Kcpm 1.989 Kcpm # 1.989 Kcpm # 

1K 800 cpm 796 cpm # 796 cpm # 

1K 200 cpm 201 cpm # 201 cpm # 

Readings with * indicate ranges where As-Found readings are >20% of Target value. Readings with ** indicate As-left readings are > 10.00% of Target value 

Readings with# indicate ranges where pulser was used. 

MTE Instrument Type Model Cal Due Date 

Pulser Eberline MP-2 SN: 678 03/19/2015 

Outer Physical Check: Pass 
_) Tap Test: Pass 

Comments: High Voltage Accuracy Check: Set at 1200 V, Measured = 1200 V 

Calibrated by: ~ 
QA 

Review: 
Calibration Date: 09/19/2014 

Expires: 09/19/2015 

Atmospheric Conditions- Temperature: 73°F Humidity: 25% Barometric Pressure: 30.23"hg 

This calibration was performed by RSCS using one or more of the following NIST Traceable radiation sources: 
Tech Ops Model 773 Cs-137 Beam Calibrator (SIN S-1110), characterized using Exradin Model A6 (SIN 185) and Keithley Electrometer Model617 (S/N 0547677) in accordance with 
methods specified in RSCS TSD 11-008, with estimated uncertainty of 6.0%. 
J.L. Shepherd and Associates Model89 Cs-137 Box Calibrator (S/N 9141), characterized using Exradin, ModeiA6 (S/N 185), A3 (SIN 197), A12 (S/N XA091124), and Keithley 
Electrometer Model617 (S/N 0547677) in accordance with methods specified in RSCS TSD 11-001, with estimated uncertainty of 2.7%. 
RSCS Neutron Calibrator, AmBe Source Model NUMEC-AM-31 (S/N Am-478), characterized using Far West Technologies Model FWAD-1 "HAWK" TEPC (SIN 021) in accordance with 
the methods specified in RSCS TSD 13-002, with estimated uncertainty of 9.4% 
Calibrations performed in conformance to the following documents: ANSI N323A (1997); RSCS New Hampshire~ Radioactive Material License Number 381R. RSCS calibration services 
are performed in accordance with the RSCS Radiation Protection Program Manual and Standard Operating Procedures. 
Calibration Laboratory is operated in accordance with ANSI/NCSL 2540-1-1994 
This calibration certificate shall not be reproduced except in full without the express written consent of RSCS, Inc. 
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Pratt & Whitney East Hartford Site Final Status Survey Report 
FSSP #: L-BLDG-EH-001 

Attachment A- Final Status Survey Package 

GENERAL SECTION 

Survey unit#: L-BLDG-EH I FSSP #: L-BLDG-EH-001 

Survey unit name: L Building East Half 

DATA QUALITY OBJECTIVES(DQO) 
1.0 State the problem 

2.0 

3.0 

The problem: To demonstrate that the level of residual radioactivity in survey unit L
BLDG-EH, a class 3 area, does not exceed the release criteria of 19 mrem/year 
Total Effective Dose Equivalent (TEDE) as specified in the East Hartford Final 
Status Survey Plan and that the potential dose from residual radioactivity is ALARA 
(As Low As Reasonably Achievable). 

Stakeholders: The primary stakeholders interested in the answer to this problem are 
Pratt & Whitney, the CT Department of Energy & Environmental Protection (CT 
DEEP) and the US Nuclear Regulatory Commission (USNRC). 

The Planning Team: The planning team consists of Radiation Safety & Control 
Services (RSCS) personnel. The primary decision maker is RSCS management. 

Schedule: Approximately one (1) working day is projected to implement this Final 
Status Survey Package (FSSP). Processing and shipping smears to the RSCS 
laboratory is expected to take one (1) working day. 

Resources: The primary resources needed to determine the answer to the problem 
are two (2) survey technicians to take measurements and obtain smears, one ( 1) 
Survey Supervisor to monitor and direct field activities and one (1) RSCS Engineer 
to prepare the plan, generate maps and evaluate data. A technician at the RSCS 
laboratory will analyze the smears and provide a hard copy of the results. 

Identify the decision 

Principal Study Question: Does the survey unit meet the release criteria specified 
above? 

Alternate Actions: Alternative actions include failure of the survey unit, remediation, 
reclassification and no action. 

The Decision: If the survey unit fails to demonstrate compliance with the release 
criteria, Then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 

Identify the inputs to the decision 

Information Needed: New total surface contamination measurements and removable 
surface contamination of the survey unit floor are needed to determine the 
concentration ( dpm/1 00 cm2

) and variability of Th-232 present in the survey unit at 
the time of the Final Status Survey. 
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Source of the Information: The sources for the information to resolve the decision 
include historical records, professional judgment and new data collection. Survey 
design and implementing procedures are based on the East Hartford Final Status 
Survey Plan with input from the Multi-Agency Radiation Survey and Site 
Investigation Manual (MARSSIM NUREG-1575, Revision1). 

Basis for the Action Level: The Action Level provides the criterion used during the 
decision process for choosing among alternative actions (e.g., whether to take 
action or not to take action or whether to choose action 1 versus action 2). The 
Action Levels associated with implementing this plan are based on commitments in 
the East Hartford Final Status Survey Plan. 

The first step in evaluating FSS data for a given survey unit is to draw simple 
comparisons between the measurement results and the release criterion, which is 
identified as the derived concentration guideline value (DCGLw). The result of these 
comparisons will be one of three conclusions or Action Levels shown in Table 1 for 
this survey plan. 

Table 1 

Evaluation Result Conclusion 
All measured concentrations less Survey unit meets the release 
than the DCGLw criterion 
Average concentration exceeds Survey unit does not meet the 
the DCGLw release criterion 
Individual measurement result(s) 
exceeds the DCGLw and the Conduct the Sign test 
average concentration is less than 
the DCGLw 

Basis for Determining the Operational DCGL: The East Hartford Final Status Survey 
Plan, Revision 1, has defined the total surface activity TO-Ni concentration DCGLw 
equal to 354 dpm/100 cm2

. This DCGLw corresponds to the state of Connecticut 
release criterion of less than 19 mrem/year. RESRAD-BUILD v3.5 was selected to 
perform site-specific dose modeling of impacted structural surfaces at Pratt & 
Whitney. The end use scenario entails continued use of the buildings for industrial 
purposes; therefore, the Building Occupancy Scenario described in NUREG/CR-
5512, Volume 1, was selected to estimate potential radiation doses from radioactive 
material in buildings at the site. Results of the probabilistic sensitivity analysis and 
parameter selections for the RESRAD-BUILD code runs are presented in RSCS 
Technical Support Document number 14-003. 

Basis for Scan Measurements: Scanning is the process by which the technician uses 
portable radiation detection instruments to detect the presence of radionuclides on a 
specific surface (e.g., structural surfaces). A scanning survey is used to identify 
areas of elevated activity on that surface. The East Hartford Final Status Survey 
Plan, Revision 1, has specified that an approximately one meter radius around each 
direct measurement location will be scanned. 
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Basis for the Investigation Levels: Investigation levels serve as a quality control 
check to determine when a measurement process begins to deviate from expected 
norms. For example, a measurement that exceeds an investigation level may 
indicate a failing instrument or an improper measurement. However, in general, 
investigation levels are used to confirm that survey units have been properly 
classified. 

Exceeding an Investigation Level will require additional actions as identified later in 
this survey plan. The Investigation Levels specific to this survey unit are shown in 
Table 2. 

Table 2 

Measurement Type Investigation Criteria 
Fixed measurements or samples > 0.5 x DCGLw 
Scan measurements Detectable over background 

Surveying and Smear Analysis Methods to Meet the Data Requirements: 

The East Hartford Final Status Survey Plan, Revision 1, requires that the Minimum 
Detectable Concentration (MDC) for fixed measurements be as far below the 
DCGLw as possible. A value of 10% is the desired level of sensitivity with up to 50% 
of the DCGLw being acceptable. 

The maximum MDC for fixed measurements cannot exceed 50% of 354 dpm/1 00 
cm2

, or 177 dpm/100 cm2
. 

The limit for removable surface contamination has been set at 1 0% of the total 
surface contamination limit equal to 35 dpm/100 cm2

. 

The maximum MDC for smear analyses cannot exceed 50% of 35 dpm/1 00 cm2
, or 

17 dpm/100 cm2
. 

Define the boundaries of the survey 

Boundaries of the survey: The area to be assessed is the east half of the L Building. 
The survey unit surface area is approximately 17,003 square meters (17,003 m2

) or 
183,018 square feet (183,018 fe), based upon CAD drawings. Figure 1 presents an 
overview of the survey unit. 
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Figure 1 - Survey Unit L-BLDG-EH 

Temporal boundaries: Scanning and surveying in this survey unit will normally be 
performed only during the day. 

Constraints: The biggest constraints are time and obstacles. The survey unit is filled 
with operating equipment and personnel. It is anticipated many of the randomly 
chosen measurement locations will have to be moved around the existing 
equipment. 

Develop a decision rule 

The following decision rule has been developed to define a logical process for 
choosing among alternative actions for the principal study question associated with 
this survey unit. 

Decision Rule: If the survey unit fails to demonstrate compliance with the release 
criteria, then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 

Specify tolerable limits on decision errors 

The Null Hypothesis: Residual radioactivity in the survey unit exceeds the release 
criterion. 

Type I Error: This is also known as the a error. This is the error associated with 
incorrectly concluding that the null hypothesis has been rejected. The East Hartford 
Final Status Survey Plan, Revision 1 has set the a error at 0.05 (5%). Therefore, a 
value of 0.05 (5%) will be used for survey planning and data assessment for this 
survey unit. 
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Type II Error: This is also known as the 13 error. This is the error associated with 
incorrectly concluding that the null hypothesis has been accepted. The East 
Hartford Final Status Survey Plan, Revision 1 has set the 13 error at 0.05 (5%). 
Therefore, a value of 0.05 (5%) will be used for survey planning and data 
assessment for this survey unit. 

7.0 Optimize the design 

Type of statistical test: The Sign Test will be the statistical test as specified in the East 
Hartford Final Status Survey Plan, Revision 1. 

Number of measurements: There are eighteen (18) random measurement locations 
as specified in the East Hartford Final Status Survey Plan, Revision 1. 

Number of judgmental measurements and locations: A minimum of three (3) 
judgmental measurements as specified in the East Hartford Final Status Survey 
Plan, Revision 1 will be collected at locations selected by the Survey Supervisor. 

GENERAL INSTRUCTIONS 

1. Survey personnel will follow the safety directives of P&W safety personnel when 
working in and around equipment. 

2. Survey personnel will have a pre-job briefing each morning. 

3. Survey personnel need to be aware of their surroundings in the survey unit. 

4. Survey and smears will be performed and obtained by qualified senior HP technicians 
under the direction of the Survey Supervisor. 

5. Detailed field notes and observations will be documented during the survey. 

6. Field instruments will be source checked before starting measurements and after 
completing measurements for the day. 

7. Photographs should be taken when possible at areas requiring investigations. 

8. Smears will be controlled under COG in accordance with procedure SOP 2.1.15, 
"Chain of Custody for Samples to be Analyzed in RSCS Laboratory" 

9. Field changes to this survey and sampling plan may be made by Survey Supervision. 
All changes will be made using a single line-out followed by an initial and date. The 
reason for the change will be included in the field notes. 

10. Documents generated during the performance of survey and sampling will be 
complete and legible. Corrections will be made using a single line-out followed by an 
initial and date. 
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SPECIFIC INSTRUCTIONS 

1. Initiate and utilize the Daily Survey Journal Sheet attached to this FSSP 

2. 

3. 

4. 

5. 

Field instruments to be used for this survey are the Eberline E-600 meter with a 
Ludlum 43-89 or Ludlum 43-93 detector. 

Establish the instrument background for measurements 

a. Initiate the Background and MDC form attached to this FSSP 

b. Stand near the center of the survey unit 

c. Hold the detector face down and waist height 

d. Set the count time to 3 minutes or integrate for 3 minutes 

e. Record the result on the form 

f. Perform 5 counts and complete the bottom of the form 

g. If the MDC is greater than 177 dpm/1 00 cm2
, increase the count time and repeat 

h. Set the survey meter to the count rate mode 

i. Observe the meter and record the result on the form 

j. Repeat for a total of 5 results and complete the bottom of the form 

Locate each measurement location from the survey map with this FSSP 

a. If unable to perform measurements at that location, move that location to the 
nearest assessable spot and annotate the survey map. 

b. If many locations are moved due to obstructions, generate a new survey map at the 
end of the survey to document the actual measurement locations 

c. After establishing the 18 random locations, determine the locations of 3 judgmental 
survey locations. Annotate the survey map with the locations and identify them as 
19, 20 and 21. 

Perform scanning around each measurement location 

a. Hold the detector approximately 0.25 inch from the surface 

b. Turn the meter audio on 

c. Scan at a speed approximately 1 to 2 inches per second 

d. Scan a 1 meter radius around the measurement location 

e. If any detectable positive indication is observed (e.g. audible and/or visual) stop 
and hold the position for 2 seconds, backup and re-scan the spot. 

1) If the positive indication is not observed, continue scanning 

2) If the positive indication is observed again, stop and perform a direct 
measurement at that location and record on the Direct Measurement Results 
form with this FSSP. Record the location number and 1, 2 etc. For example; 
the first direct measurement from the scanning at location 1 would be annotated 
as 1-1. 

Obtain a 100 cm2 smear at the location of the direct measurement 
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f. Upon completion of the scan, record the result on the Scan Results form with this 
FSSP 

Perform a direct measurement at each location 

a. Set the detector at approximately 0.25 inch from the surface 

b. Set the count time on the meter to 3 minutes or integrate for 3 minutes or the count 
time established in step 3 above. 

c. Record the result on the Direct Measurement Results form with this FSSP 

Obtain a smear at the measurement location 

a. Obtain a smear over a 100 cm2 area at the location of the direct measurement 

b. Prevent cross contamination of the smear after collection 

Complete the Direct Measurements Results form by calculating the activity for each 
measurement in dpm/100 cm2

. 

Forward all paperwork to the Survey Supervisor for review. 

The Survey Supervisor will initiate an investigation if: 

• If any direct measurement is greater than or equal to 177 dpm/1 00 cm2 

• If any instrument source check failed at the end of the shift 

Document the investigation on the attached Data Investigation form. Record actions 
taken on the form such as: 

• Resurvey of all data collected by a failed post survey response check 

• Collection of additional direct measurements surrounding an elevated 
measurement to estimate the size of the elevated area 

• Collection of a gamma spectrum of the elevated area to determine radionuclides 
present 

• Collection of samples 

Generate a chain of custody for the smears. Annotate the form to ensure the MDA is 
less than 17 dpm. 

Gather all documents generated by this FSSP; background data, direct measurement 
results, survey maps, smear results, etc and place together in a survey file. 

The Survey Supervisor will forward the survey package to the Health Physicist for 
final review. 
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The Health Physicist will complete the package review in accordance with the East 
Hartford Final Status Survey Plan, Termination of License SMB-151 at the East 
Hartford, CT Facility. This review and approval shall include determining that the data 
is complete and accurate, if further investigation or remediation is required, perform 
ALARA Cost benefit analysis as required, and determine if the decision rule is met. 

Prepared by:, ___ {J_~------71~/L ____ _ 

Approved by_____.i{-+-··' tf--+--,:zc_. _ Z¥-r 

Date: __ __,30....-=D=ec=---=-14-=-----
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Final Status Survey Package Direct Measurement Results 

FSSP: L-BLDG-EH-001 Survey Date: 12/10/14 

Investigation Level (dpm/100 cm 2
}: 177 

Survey meter (1}: 

Survey meter (2}: 

Meter (1} Details 

Count time (min): 

Meter (1} background (counts): 

Meter (1} Efficiency (c/d): 

Meter (1} MDC (dpm/100 cm 2
): 

Location Meter# 

1 1 

2 1 

3 1 

4 2 

5 1 

6 2 

7 1 

8 1 

9 2 

10 1 

11 2 

12 1 

13 2 

14 1 

15 2 

16 1 

17 2 

18 1 

19 2 

20 2 

21 1 

E-600 #3689/43-89 # 311683 

E-600 #3690/43-89 # 223945 

Meter (2) Details 

3 Count time (min): 

25.6 Meter (2) background (counts): 

0.1106 Meter (2) Efficiency (c/d): 

64.0 Meter (2} MDC (dpm/100 cm 2
}: 

Gross Result Net Result Activity 

(counts) (counts) (dpm/100 cm2
} 

16 -9.6 -23.1 

14 -11.6 -28.0 

14 -11.6 -28.0 

9 0.4 1.2 

12 -13.6 -32.8 

5 -3.6 -10.4 

10 -15.6 -37.6 

24 -1.6 -3.9 

11 2.4 6.9 

25 -0.6 -1.4 

6 -2.6 -7.5 

36 10.4 25.1 

6 -2.6 -7.5 

17 -8.6 -20.7 

9 0.4 1.2 

9 -16.6 -40.0 

7 -1.6 -4.6 

13 -12.6 -30.4 

5 -3.6 -10.4 

8 -0.6 -1.7 

18 -7.6 -18.3 

survey unit average=> 

dose estimate => 

-13.0 

-0.7 
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FSSP #: L-BLDG-WH-001 

Attachment A - Final Status Survey Package 

GENERAL SECTION 

Survey unit#: L-BLDG-WH I FSSP #: L-BLDG-WH-001 

Survey unit name: L Building West Half 

DATA QUALITY OBJECTIVES (DQO) 
1.0 State the problem 

2.0 

3.0 

The problem: To demonstrate that the level of residual radioactivity in survey unit L
BLDG-WH, a class 3 area, does not exceed the release criteria of 19 mrem/year 
Total Effective Dose Equivalent (TEDE) as specified in the East Hartford Final 
Status Survey Plan and that the potential dose from residual radioactivity is ALARA 
(As Low As Reasonably Achievable). 

Stakeholders: The primary stakeholders interested in the answer to this problem are 
Pratt & Whitney, the CT Department of Energy & Environmental Protection (CT 
DEEP) and the US Nuclear Regulatory Commission (USNRC). 

The Planning Team: The planning team consists of Radiation Safety & Control 
Services (RSCS) personnel. The primary decision maker is RSCS management. 

Schedule: Approximately one (1) working day is projected to implement this Final 
Status Survey Package (FSSP). Processing and shipping smears to the RSCS 
laboratory is expected to take one (1) working day. 

Resources: The primary resources needed to determine the answer to the problem 
are two (2) survey technicians to take measurements and obtain smears, one (1) 
Survey Supervisor to monitor and direct field activities and one (1) RSCS Engineer 
to prepare the plan, generate maps and evaluate data. A technician at the RSCS 
laboratory will analyze the smears and provide a hard copy of the results. 

Identify the decision 

Principal Study Question: Does the survey unit meet the release criteria specified 
above? 

Alternate Actions: Alternative actions include failure of the survey unit, remediation, 
reclassification and no action. 

The Decision: If the survey unit fails to demonstrate compliance with the release 
criteria, Then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 

Identify the inputs to the decision 

Information Needed: New total surface contamination measurements and removable 
surface contamination of the survey unit floor are needed to determine the 
concentration ( dpm/1 00 cm2

) and variability of Th-232 present in the survey unit at 
the time of the Final Status Survey. 
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Source of the Information: The sources for the information to resolve the decision 
include historical records, professional judgment and new data collection. Survey 
design and implementing procedures are based on the East Hartford Final Status 
Survey Plan with input from the Multi-Agency Radiation Survey and Site 
Investigation Manual (MARSSIM NUREG-1575, Revision1). 

Basis for the Action Level: The Action Level provides the criterion used during the 
decision process for choosing among alternative actions (e.g., whether to take 
action or not to take action or whether to choose action 1 versus action 2). The 
Action Levels associated with implementing this plan are based on commitments in 
the East Hartford Final Status Survey Plan. 

The first step in evaluating FSS data for a given survey unit is to draw simple 
comparisons between the measurement results and the release criterion, which is 
identified as the derived concentration guideline value (DCGLw). The result of these 
comparisons will be one of three conclusions or Action Levels shown in Table 1 for 
this survey plan. 

Table 1 

Evaluation Result Conclusion 
All measured concentrations less Survey unit meets the release 
than the DCGLw criterion 
Average concentration exceeds Survey unit does not meet the 
the DCGLw release criterion 
Individual measurement result(s) 
exceeds the DCGLw and the Conduct the Sign test 
average concentration is less than 
the DCGLw 

Basis for Determining the Operational DCGL: The East Hartford Final Status Survey 
Plan, Revision 1, has defined the total surface activity TO-Ni concentration DCGLw 
equal to 354 dpm/100 cm2

. This DCGLw corresponds to the state of Connecticut 
release criterion of less than 19 mrem/year. RESRAD-BUILD v3.5 was selected to 
perform site-specific dose modeling of impacted structural surfaces at Pratt & 
Whitney. The end use scenario entails continued use of the buildings for industrial 
purposes; therefore, the Building Occupancy Scenario described in NUREG/CR-
5512, Volume 1, was selected to estimate potential radiation doses from radioactive 
material in buildings at the site. Results of the probabilistic sensitivity analysis and 
parameter selections for the RESRAD-BUILD code runs are presented in RSCS 
Technical Support Document number 14-003. 

Basis for Scan Measurements: Scanning is the process by which the technician uses 
portable radiation detection instruments to detect the presence of radionuclides on a 
specific surface (e.g., structural surfaces). A scanning survey is used to identify 
areas of elevated activity on that surface.. The East Hartford Final Status Survey 
Plan, Revision 1, has specified that an approximately one meter radius around each 
direct measurement location will be scanned. 
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Basis for the Investigation Levels: Investigation levels serve as a quality control 
check to determine when a measurement process begins to deviate from expected 
norms. For example, a measurement that exceeds an investigation level may 
indicate a failing instrument or an improper measurement. However, in general, 
investigation levels are used to confirm that survey units have been properly 
classified. 

Exceeding an Investigation Level will require additional actions as identified later in 
this survey plan. The Investigation Levels specific to this survey unit are shown in 
Table 2. 

Table 2 

Measurement Type Investigation Criteria 
Fixed measurements or samples > 0.5 x DCGLw 
Scan measurements Detectable over background 

Surveying and Smear Analysis Methods to Meet the Data Requirements: 

The East Hartford Final Status Survey Plan, Revision 1, requires that the Minimum 
Detectable Concentration (MDC) for fixed measurements be as far below the 
DCGLw as possible. A value of 10% is the desired level of sensitivity with up to 50% 
of the DCGLw being acceptable. 

The maximum MDC for fixed measurements cannot exceed 50% of 354 dpm/1 00 
cm2

, or 177 dpm/100 cm2
. 

The limit for removable surface contamination has been set at 10% of the total 
surface contamination limit equal to 35 dpm/1 00 cm2

. 

The maximum MDC for smear analyses cannot exceed 50% of 35 dpm/1 00 cm2
, or 

17 dpm/100 cm2
• 

4.0 Define the boundaries of the survey 

Boundaries of the survey: The area to be assessed is the west half of the L Building. 
The survey unit surface area is approximately 27,264 square meters (27,264 m2

) or 
293,466 square feet (293,466 ft2), based upon CAD drawings. Figure 1 presents an 
overview of the survey unit. 
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Figure 1 - Survey Unit L-BLDG-WH 
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Temporal boundaries: Scanning and surveying in this survey unit will normally be 
performed only during the day. 

Constraints: The biggest constraints are time and obstacles. The survey unit is filled 
with operating equipment and personnel. It is anticipated many of the randomly 
chosen measurement locations will have to be moved around the existing 
equipment. 

Develop a decision rule 

The following decision rule has been developed to define a logical process for 
choosing among alternative actions for the principal study question associated with 
this survey unit. 

Decision Rule: If the survey unit fails to demonstrate compliance with the release 
criteria, then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 
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6.0 Specify tolerable limits on decision errors 

The Null Hypothesis: Residual radioactivity in the survey unit exceeds the release 
criterion. 

Type I Error: This is also known as the a error. This is the error associated with 
incorrectly concluding that the null hypothesis has been rejected. The East Hartford 
Final Status Survey Plan, Revision 1 has set the a error at 0.05 (5%). Therefore, a 
value of 0.05 (5%) will be used for survey planning and data assessment for this 
survey unit. 

Type II Error: This is also known as the 13 error. This is the error associated with 
incorrectly concluding that the null hypothesis has been accepted. The East 
Hartford Final Status Survey Plan, Revision 1 has set the 13 error at 0.05 (5%). 
Therefore, a value of 0.05 (5%) will be used for survey planning and data 
assessment for this survey unit. 

7.0 Optimize the design 

Type of statistical test: The Sign Test will be the statistical test as specified in the East 
Hartford Final Status Survey Plan, Revision 1. 

Number of measurements: There are eighteen (18) random measurement locations 
as specified in the East Hartford Final Status Survey Plan, Revision 1. 

Number of judgmental measurements and locations: A minimum of three (3) 
judgmental measurements as specified in the East Hartford Final Status Survey 
Plan, Revision 1 will be collected at locations selected by the Survey Supervisor. 

GENERAL INSTRUCTIONS 

1. Survey personnel will follow the safety directives of P&W safety personnel when 
working in and around equipment. 

2. Survey personnel will have a pre-job briefing each morning. 

3. Survey personnel need to be aware of their surroundings in the survey unit. 

4. Survey and smears will be performed and obtained by qualified senior HP technicians 
under the direction of the Survey Supervisor. 

5. Detailed field notes and observations will be documented during the survey. 

6. Field instruments will be source checked before starting measurements and after 
completing measurements for the day. 

7. Photographs should be taken when possible at areas requiring investigations. 

8. Smears will be controlled under COC in accordance with procedure SOP 2.1.15, 
"Chain of Custody for Samples to be Analyzed in RSCS Laboratory" 

9. Field changes to this survey and sampling plan may be made by Survey Supervision. 
All changes will be made using a single line-out followed by an initial and date. The 
reason for the change will be included in the field notes. 

10. Documents generated during the performance of survey and sampling will be 
complete and legible. Corrections will be made using a single line-out followed by an 
initial and date. 
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SPECIFIC INSTRUCTIONS 

1. Initiate and utilize the Daily Survey Journal Sheet attached to this FSSP 

2. 

3. 

4. 

5. 

Field instruments to be used for this survey are the Eberline E-600 meter with a 
Ludlum 43-89 or Ludlum 43-93 detector. 

Establish the instrument background for measurements 

a. Initiate the Background and MDC form attached to this FSSP 

b. Stand near the center of the survey unit 

c. Hold the detector face down and waist height 

d. Set the count time to 3 minutes or integrate for 3 minutes 

e. Record the result on the form 

f. Perform 5 counts and complete the bottom of the form 

g. If the MDC is greater than 177 dpm/1 00 cm2
, increase the count time and repeat 

h. Set the survey meter to the count rate mode 

i. Observe the meter and record the result on the form 

j. Repeat for a total of 5 results and complete the bottom of the form 

Locate each measurement location from the survey map with this FSSP 

a. If unable to perform measurements at that location, move that location to the 
nearest assessable spot and annotate the survey map. 

b. If many locations are moved due to obstructions, generate a new survey map at the 
end of the survey to document the actual measurement locations 

c. After establishing the 18 random locations, determine the locations of 3 judgmental 
survey locations. Annotate the survey map with the locations and identify them as 
19, 20 and 21. 

Perform scanning around each measurement location 

a. Hold the detector approximately 0.25 inch from the surface 

b. Turn the meter audio on 

c. Scan at a speed approximately 1 to 2 inches per second 

d. Scan a 1 meter radius around the measurement location 

e. If any detectable positive indication is observed (e.g. audible and/or visual) stop 
and hold the position for 2 seconds, backup and re-scan the spot. 

1) If the positive indication is not observed, continue scanning 

2) If the positive indication is observed again, stop and perform a direct 
measurement at that location and record on the Direct Measurement Results 
form with this FSSP. Record the location number and 1, 2 etc. For example; 
the first direct measurement from the scanning at location 1 would be annotated 
as 1-1. 

3) Obtain a 100 cm2 smear at the location of the direct measurement 
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f. Upon completion of the scan, record the result on the Scan Results form with this 
FSSP 

Perform a direct measurement at each location 

a. Set the detector at approximately 0.25 inch from the surface 

b. Set the count time on the meter to 3 minutes or integrate for 3 minutes or the count 
time established in step 3 above. 

c. Record the result on the Direct Measurement Results form with this FSSP 

Obtain a smear at the measurement location 

a. Obtain a smear over a 100 cm2 area at the location of the direct measurement 

b. Prevent cross contamination of the smear after collection 

Complete the Direct Measurements Results form by calculating the activity for each 
measurement in dpm/100 cm2

. 

Forward all paperwork to the Survey Supervisor for review. 

The Survey Supervisor will initiate an investigation if: 

• If any direct measurement is greater than or equal to 177 dpm/1 00 cm2 

• If any instrument source check failed at the end of the shift 

Document the investigation on the attached Data Investigation form. Record actions 
taken on the form such as: 

• Resurvey of all data collected by a failed post survey response check 

• Collection of additional direct measurements surrounding an elevated 
measurement to estimate the size of the elevated area 

• Collection of a gamma spectrum of the elevated area to determine radionuclides 
present 

• Collection of samples 

Generate a chain of custody for the smears.. Annotate the form to ensure the MDA is 
less than 17 dpm. 

Gather all documents generated by this FSSP; background data, direct measurement 
results, survey maps, smear results, etc and place together in a survey file. 

The Survey Supervisor will forward the survey package to the Health Physicist for 
final review. 
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The Health Physicist will complete the package review in accordance with the East 
Hartford Final Status Survey Plan, Termination of License SMB-151 at the East 
Hartford, CT Facility. This review and approval shall include determining that the data 
is complete and accurate, if further investigation or remediation is required, perform 
ALARA Cost benefit analysis as required, and determine if the decision rule is met. 

Prepared by: Date: __ _,3:....;-D=-e=c=--...:..14-=-----

Approved by 
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Pratt & Whitney East Hartford Site Final Status Survey Report 

Final Status Survey Package Direct Measurement Results 

FSSP: L-BLDG-WH-001 Survey Date: 12/10/14 

Investigation level (dpm/100 cm2
): 177. 

Survey meter (1): 

Survey meter (2): 

Meter (1) Details 

Count time (min): 

Meter (1) background (counts): 

Meter (1) Efficiency (c/d): 

Meter (1) MDC (dpm/100 cm2
): 

location Meter# 

1 2 

2 1 

3 2 

4 1 

5 2 

6 1 

7 2 

8 1 

9 2 

10 1 

11 2 

12 1 

13 2 

14 1 

15 2 

16 1 

17 2 

18 1 

19 2 

20 1 

21 2 

E-600 #1018/43-89 # 223946 

E-600 #3685/43-89 # 312071 

Meter (2) Details 

3 Count time (min): 

17.0 Meter (2) background (counts): 

0.0954 Meter (2) Efficiency (c/d): 

62.0 Meter (2) MDC (dpm/100 cm2
): 

Gross Result Net Result Activity 

(counts) (counts) (dpm/100 cm2
) 

30 12.4 30.2 

17 0.0 0.0 

13 -4.6 -11.2 

15 -2.0 -5.6 

19 1.4 3.4 

19 2.0 5.6 

10 -7.6 -18.5 

23 6.0 16.8 

15 -2.6 -6.3 

25 8.0 22.4 

11 -6.6 -16.1 

21 4.0 11.2 

16 -1.6 -3.9 

18 1.0 2.8 

10 -7.6 -18.5 

23 6.0 16.8 

13 -4.6 -11.2 

19 2.0 5.6 

8 -9.6 -23.4 

23 6.0 16.8 

7 -10.6 -25.8 

survey unit average=> 

dose estimate=> 

-0.4 

0.0 
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Count Date: 

Count Minutes: 

Count Mode: 
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_ Selected Geometry: 1/4" Stainless Steel 

-Alpha Efficiency:(%) 28.4770 ± 0.53 Beta Efficiency:(%) -Alpha Action Level (cpm) 1.46 Beta Action Level (cpm) 0.00 -Alpha MDA (dpm) 11.00 Beta MDA (dpm) 0.00 
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Pratt & Whitney East Hartford Site Final Status Survey Report 
FSSP #: J-BLDG-001 

Attachment A - Final Status Survey Package 

GENERAL SECTION 

Survey unit #: J-BLDG I FSSP #: J-BLDG-001 

Survey unit name: J Building 

DATA QUALITY OBJECTIVES (DQO) 
1.0 State the problem 

2.0 

3.0 

The problem: To demonstrate that the level of residual radioactivity in survey unit J
BLDG, a class 3 area, does not exceed the release criteria of 19 mrem/year Total 
Effective Dose Equivalent (TEDE) as specified in the East Hartford Final Status 
Survey Plan and that the potential dose from residual radioactivity is ALARA (As 
Low As Reasonably Achievable). 

Stakeholders: The primary stakeholders interested in the answer to this problem are 
Pratt & Whitney, the CT Department of Energy & Environmental Protection (CT 
DEEP) and the US Nuclear Regulatory Commission (USNRC). 

The Planning Team: The planning team consists of Radiation Safety & Control 
Services (RSCS) personnel. The primary decision maker is RSCS management. 

Schedule: Approximately one (1) working day is projected to implement this Final 
Status Survey Package (FSSP). Processing and shipping smears to the RSCS 
laboratory is expected to take one (1) working day. 

Resources: The primary resources needed to determine the answer to the problem 
are two (2) survey technicians to take measurements and obtain smears, one (1) 
Survey Supervisor to monitor and direct field activities and one (1) RSCS Engineer 
to prepare the plan, generate maps and evaluate data. A technician at the RSCS 
laboratory will analyze the smears and provide a hard copy of the results. 

Identify the decision 

Principal Study Question: Does the survey unit meet the release criteria specified 
above? 

Alternate Actions: Alternative actions include failure of the survey unit, remediation, 
reclassification and no action. 

The Decision: If the survey unit fails to demonstrate compliance with the release 
criteria, Then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 

Identify the inputs to the decision 

Information Needed: New total surface contamination measurements and removable 
surface contamination of the survey unit floor are needed to determine the 
concentration ( dpm/1 00 cm2

) and variability of Th-232 present in the survey unit at 
the time of the Final Status Survey. 
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Source of the Information: The sources for the information to resolve the decision 
include historical records, professional judgment and new data collection. Survey 
design and implementing procedures are based on the East Hartford Final Status 
Survey Plan with input from the Multi-Agency Radiation Survey and Site 
Investigation Manual (MARSSIM NUREG-1575, Revision1). 

Basis for the Action Level: The Action Level provides the criterion used during the 
decision process for choosing among alternative actions (e.g., whether to take 
action or not to take action or whether to choose action 1 versus action 2). The 
Action Levels associated with implementing this plan are based on commitments in 
the East Hartford Final Status Survey Plan. 

The first step in evaluating FSS data for a given survey unit is to draw simple 
comparisons between the measurement results and the release criterion, which is 
identified as the derived concentration guideline value (DCGLw). The result of these 
comparisons will be one of three conclusions or Action Levels shown in Table 1 for 
this survey plan. 

Table 1 

Evaluation Result Conclusion 
All measured concentrations less Survey unit meets the release 
than the DCGLw criterion 
Average concentration exceeds Survey unit does not meet the 
the DCGLw release criterion 
Individual measurement result(s) 
exceeds the DCGLw and the Conduct the Sign test 
average concentration is less than 
the DCGLw 

Basis for Determining the Operational DCGL: The East Hartford Final Status Survey 
Plan, Revision 1, has defined the total surface activity TO-Ni concentration DCGLw 
equal to 354 dpm/100 cm2

• This DCGLw corresponds to the state of Connecticut 
release criterion of less than 19 mrem/year. RESRAD-BUILD v3.5 was selected to 
perform site-specific dose modeling of impacted structural surfaces at Pratt & 
Whitney. The end use scenario entails continued use of the buildings for industrial 
purposes; therefore, the Building Occupancy Scenario described in NUREG/CR-
5512, Volume 1, was selected to estimate potential radiation doses from radioactive 
material in buildings at the site. Results of the probabilistic sensitivity analysis and 
parameter selections for the RESRAD-BUILD code runs are presented in RSCS 
Technical Support Document number 14-003. 

Basis for Scan Measurements: Scanning is the process by which the technician uses 
portable radiation detection instruments to detect the presence of radionuclides on a 
specific surface (e.g., structural surfaces). A scanning survey is used to identify 
areas of elevated activity on that surface. The East Hartford Final Status Survey 
Plan, Revision 1, has specified that an approximately one meter radius around each 
direct measurement location will be scanned. 
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Basis for the Investigation Levels: Investigation levels serve as a quality control 
check to determine when a measurement process begins to deviate from expected 
norms. For example, a measurement that exceeds an investigation level may 
indicate a failing instrument or an improper measurement. However, in general, 
investigation levels are used to confirm that survey units have been properly 
classified. 

Exceeding an Investigation Level will require additional actions as identified later in 
this survey plan. The Investigation Levels specific to this survey unit are shown in 
Table 2. 

Table 2 

Measurement Type Investigation Criteria 
Fixed measurements or samples > 0.5 x DCGLw 
Scan measurements Detectable over background 

Surveying and Smear Analysis Methods to Meet the Data Requirements: 

The East Hartford Final Status Survey Plan, Revision 1, requires that the Minimum 
Detectable Concentration (MDC) for fixed measurements be as far below the 
DCGLw as possible. A value of 10% is the desired level of sensitivity with up to 50% 
of the DCGLw being acceptable. 

The maximum MDC for fixed measurements cannot exceed 50% of 354 dpm/1 00 
cm2

, or 177 dpm/100 cm2
. 

The limit for removable surface contamination has been set at 1 0% of the total 
surface contamination limit equal to 35 dpm/1 00 cm2

. 

The maximum MDC for smear analyses cannot exceed 50% of 35 dpm/1 00 cm2
, or 

17 dpm/100 cm2
. 

4.0 Define the boundaries of the survey 

Boundaries of the survey: The area to be assessed is the J Building. The survey unit 
surface area is approximately 32,482 square meters (32,482 m2

) or 349,635 square 
feet (349,635 ft2), based upon CAD drawings. Figure 1 presents an overview of the 
survey unit. 
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Figure 1 - Survey Unit J-BLDG 

,. 
" .. 
" 

Temporal boundaries: Scanning and surveying in this survey unit will normally be 
performed only during the day. 

Constraints: The biggest constraints are time and obstacles. The survey unit is filled 
with operating equipment and personnel. It is anticipated many of the randomly 
chosen measurement locations will have to be moved around the existing 
equipment. 

Develop a decision rule 

The following decision rule has been developed to define a logical process for 
choosing among alternative actions for the principal study question associated with 
this survey unit. 

Decision Rule: If the survey unit fails to demonstrate compliance with the release 
criteria, then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 

Specify tolerable limits on decision errors 

The Null Hypothesis: Residual radioactivity in the survey unit exceeds the release 
criterion. 
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Type I Error: This is also known as the a error. This is the error associated with 
incorrectly concluding that the null hypothesis has been rejected. The East Hartford 
Final Status Survey Plan, Revision 1 has set the a error at 0.05 (5%). Therefore, a 
value of 0.05 (5%) will be used for survey planning and data assessment for this 
survey unit. 

Type II Error: This is also known as the 13 error. This is the error associated with 
incorrectly concluding that the null hypothesis has been accepted. The East 
Hartford Final Status Survey Plan, Revision 1 has set the 13 error at 0.05 (5%). 
Therefore, a value of 0.05 (5%) will be used for survey planning and data 
assessment for this survey unit. 

7.0 Optimize the design 

Type of statistical test: The Sign Test will be the statistical test as specified in the East 
Hartford Final Status Survey Plan, Revision 1. 

Number of measurements: There are eighteen ( 18) random measurement locations 
as specified in the East Hartford Final Status Survey Plan, Revision 1. 

Number of judgmental measurements and locations: A minimum of three (3) 
judgmental measurements as specified in the East Hartford Final Status Survey 
Plan, Revision 1 will be collected at locations selected by the Survey Supervisor. 

GENERAL INSTRUCTIONS 

1. Survey personnel will follow the safety directives of P&W safety personnel when 
working in and around equipment. 

2. Survey personnel will have a pre-job briefing each morning. 

3. Survey personnel need to be aware of their surroundings in the survey unit. 

4. Survey and smears will be performed and obtained by qualified senior HP technicians 
under the direction of the Survey Supervisor. 

5. Detailed field notes and observations will be documented during the survey. 

6. Field instruments will be source checked before starting measurements and after 
completing measurements for the day. 

7. Photographs should be taken when possible at areas requiring investigations. 

8. Smears will be controlled under COC in accordance with procedure SOP 2.1.15, 
"Chain of Custody for Samples to be Analyzed in RSCS Laboratory" 

9. Field changes to this survey and sampling plan may be made by Survey Supervision. 
All changes will be made using a single line-out followed by an initial and date. The 
reason for the change will be included in the field notes. 

10. Documents generated during the performance of survey and sampling will be 
complete and legible. Corrections will be made using a single line-out followed by an 
initial and date. 
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SPECIFIC INSTRUCTIONS 

1. Initiate and utilize the Daily Survey Journal Sheet attached to this FSSP 

2. 

3. 

4. 

5. 

Field instruments to be used for this survey are the Eberline E-600 meter with a 
Ludlum 43-89 or Ludlum 43-93 detector. 

Establish the instrument background for measurements 

a. Initiate the Background and MDC form attached to this FSSP 

b. Stand near the center of the survey unit 

c. Hold the detector face down and waist height 

d. Set the count time to 3 minutes or integrate for 3 minutes 

e. Record the result on the form 

f. Perform 5 counts and complete the bottom of the form 

g. If the MDC is greater than 177 dpm/1 00 cm2
, increase the count time and repeat 

h. Set the survey meter to the count rate mode 

i. Observe the meter and record the result on the form 

j. Repeat for a total of 5 results and complete the bottom of the form 

Locate each measurement location from the survey map with this FSSP 

a. If unable to perform measurements at that location, move that location to the 
nearest assessable spot and annotate the survey map. 

b. If many locations are moved due to obstructions, generate a new survey map at the 
end of the survey to document the actual measurement locations 

c. After establishing the 18 random locations, determine the locations of 3 judgmental 
survey locations. Annotate the survey map with the locations and identify them as 
19,20 and 21. 

Perform scanning around each measurement location 

a. Hold the detector approximately 0.25 inch from the surface 

b. Turn the meter audio on 

c. Scan at a speed approximately 1 to 2 inches per second 

d. Scan a 1 meter radius around the measurement location 

e. If any detectable positive indication is observed (e.g. audible and/or visual) stop 
and hold the position for 2 seconds, backup and re-scan the spot. 

1) If the positive indication is not observed, continue scanning 

2) If the positive indication is observed again, stop and perform a direct 
measurement at that location and record on the Direct Measurement Results 
form with this FSSP. Record the location number and 1, 2 etc. For example; 
the first direct measurement from the scanning at location 1 would be annotated 
as 1-1. 

3) Obtain a 100 cm2 smear at the location of the direct measurement 
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Pratt & Whitney East Hartford Site Final Status Survey Report 
FSSP #: J-BLDG-001 

f. Upon completion of the scan, record the result on the Scan Results form with this 
FSSP 

Perform a direct measurement at each location 

a. Set the detector at approximately 0.25 inch from the surface 

b. Set the count time on the meter to 3 minutes or integrate for 3 minutes or the count 
time established in step 3 above. 

c. Record the result on the Direct Measurement Results form with this FSSP 

7. Obtain a smear at the measurement location 

8. 

9. 

10. 

11. 

12. 

13. 

a. Obtain a smear over a 100 cm2 area at the location of the direct measurement 

b. Prevent cross contamination of the smear after collection 

Complete the Direct Measurements Results form by calculating the activity for each 
measurement in dpm/1 00 cm2

. 

Forward all paperwork to the Survey Supervisor for review. 

The Survey Supervisor will initiate an investigation if: 

• If any direct measurement is greater than or equal to 177 dpm/1 00 cm2 

• If any instrument source check failed at the end of the shift 

Document the investigation on the attached Data Investigation form. Record actions 
taken on the form such as: 

• Resurvey of all data collected by a failed post survey response check 

• Collection of additional direct measurements surrounding an elevated 
measurement to estimate the size of the elevated area 

• Collection of a gamma spectrum of the elevated area to determine radionuclides 
present 

• Collection of samples 

Generate a chain of custody for the smears. Annotate the form to ensure the MDA is 
less than 17 dpm. 

Gather all documents generated by this FSSP; background data, direct measurement 
results, survey maps, smear results, etc and place together in a survey file. 

The Survey Supervisor will forward the survey package to the Health Physicist for 
final review. 
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Pratt & Whitney East Hartford Site Final Status Survey Report 
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The Health Physicist will complete the package review in accordance with the East 
Hartford Final Status Survey Plan, Termination of License SMB-151 at the East 
Hartford, CT Facility. This review and approval shall include determining that the data 
is complete and accurate, if further investigation or remediation is required, perform 
ALARA Cost benefit analysis as required, and determine if the decision rule is met. 

IJJ!AJ I L 
Prepared by: ___ r_fd!Y __ ~----~----- Date: __ ....::2=--D=ec~-..:..14-'-----

Approved by_-L.fii;~Y--+"%:......z..c:...· l/l_-=-· __ Date: ----=2--=D'--"e~c_,-1'--!4 __ _ 
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Pratt & Whitney East Hartford Site Final Status Survey Report 

Final Status Survey Package Direct Measurement Results 

FSSP: J-BLDG-001 Survey Date: 12/8/14 

Investigation Level (dpm/100 cm2
): 177 

Survey meter (1): 

Survey meter (2): 

Meter (1) Details 

Count time (min): 

Meter (1) background (counts): 

Meter (1) Efficiency (c/d): 

Meter (1) MDC (dpm/100 cm2
): 

Location Meter# 

1 2 

2 1 

3 2 

4 1 

5 2 

6 1 

7 2 

8 1 

9 2 

10 1 

11 2 

12 1 

13 2 

14 1 

15 2 

16 1 

17 2 

18 1 

19 2 

20 1 

21 2 

E-600 #1018/43-89 # 223946 

E-600 #3685/43-89 # 312071 

Meter (2) Details 

3 Count time (min): 

17.6 Meter (2) background (counts): 

0.0954 Meter (2) Efficiency (c/d): 

62.9 Meter (2) MDC (dpm/100 cm 2
): 

Gross Result Net Result Activity 

(counts) (counts) (dpm/100 cm2
) 

14 2.6 6.3 

21 3.4 9.5 

15 3.6 8.8 

24 6.4 17.9 

8 -3.4 -8.3 

19 1.4 3.9 

8 -3.4 -8.3 

18 0.4 1.1 

6 -5.4 -13.2 

20 2.4 6.7 

10 -1.4 -3.4 

21 3.4 9.5 

17 5.6 13.6 

20 2.4 6.7 

8 -3.4 -8.3 

18 0.4 1.1 

12 0.6 1.5 

20 2.4 6.7 

12 0.6 1.5 

18 0.4 1.1 

14 2.6 6.3 

survey unit average=> 

dose estimate => 

2.9 

0.2 
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Sample Report 

- Batch ID: -Group: 

LT Th-230- 201412151435 

A 

- Device: LB5100 

• Batch Key: 27,187 

_ Selected Geometry: 1/4" Stainless Steel 

-Alpha Efficiency:(%) 28.4770 ± -Alpha Action Level (cpm) 1.46 -Alpha MDA (dpm) 11.00 

,_ Alpha Bkgd (CPH) 34.00 -

0.53 

,...CarrieriD Sample ID SourceiD 

u.20141215143518-A1 

- s--- GL 1) Cb -00 I --
--
• Reviewed by: 
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Count Date: 

Count Minutes: 

Count Mode: 

Operating Volts: 

Beta Efficiency: (%) 

Beta Action Level (cpm) 0.00 

Beta MDA (dpm) 0.00 

Beta Bkgd (CPH) 0.00 

Beta Gross Net Alpha Alpha 
Cpm DPM Gross Cpm 

0.00 1.52 1.00 

12/15/201· 

2.0 

Alpha Only 

840 

± 

Rev. 0 

>Action 
Level? 

- SIN Ll!263 Cal due 'e6fi!61EB 14 , 

. 'f/otf~•S 
Subject to the export control restrictions on the 

title paQe nlffftMrdocument Print Date 12/15/2014 
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Pratt & Whitney East Hartford Site Final Status Survey Report 
FSSP #: M-BLDG-001 

Attachment A- Final Status Survey Package 

GENERAL SECTION 

Survey unit #: M-BLDG I FSSP #: M-BLDG-001 

Survey unit name: M Building 

DATA QUALITY OBJECTIVES (DQO) 
1.0 State the problem 

2.0 

3.0 

The problem: To demonstrate that the level of residual radioactivity in survey unit M
BLDG, a class 3 area, does not exceed the release criteria of 19 mrem/year Total 
Effective Dose Equivalent (TEDE) as specified in the East Hartford Final Status 
Survey Plan and that the potential dose from residual radioactivity is ALARA (As 
Low As Reasonably Achievable). 

Stakeholders: The primary stakeholders interested in the answer to this problem are 
Pratt & Whitney, the CT Department of Energy & Environmental Protection (CT 
DEEP) and the US Nuclear Regulatory Commission (USNRC). 

The Planning Team: The planning team consists of Radiation Safety & Control 
Services (RSCS) personnel. The primary decision maker is RSCS management. 

Schedule: Approximately one (1) working day is projected to implement this Final 
Status Survey Package (FSSP). Processing and shipping smears to the RSCS 
laboratory is expected to take one (1) working day. 

Resources: The primary resources needed to determine the answer to the problem 
are two (2) survey technicians to take measurements and obtain smears, one (1) 
Survey Supervisor to monitor and direct field activities and one (1) RSCS Engineer 
to prepare the plan, generate maps and evaluate data. A technician at the RSCS 
laboratory will analyze the smears and provide a hard copy of the results. 

Identify the decision 

Principal Study Question: Does the survey unit meet the release criteria specified 
above? 

Alternate Actions: Alternative actions include failure of the survey unit, remediation, 
reclassification and no action. 

The Decision: If the survey unit fails to demonstrate compliance with the release 
criteria, Then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 

Identify the inputs to the decision 

Information Needed: New total surface contamination measurements and removable 
surface contamination of the survey unit floor are needed to determine the 
concentration ( dpm/1 00 cm2

) and variability of Th-232 present in the survey unit at 
the time of the Final Status Survey. 
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Source of the Information: The sources for the information to resolve the decision 
include historical records, professional judgment and new data collection. Survey 
design and implementing procedures are based on the East Hartford Final Status 
Survey Plan with input from the Multi-Agency Radiation Survey and Site 
Investigation Manual (MARSSIM NUREG-1575, Revision1). 

Basis for the Action Level: The Action Level provides the criterion used during the 
decision process for choosing among alternative actions (e.g., whether to take 
action or not to take action or whether to choose action 1 versus action 2). The 
Action Levels associated with implementing this plan are based on commitments in 
the East Hartford Final Status Survey Plan. 

The first step in evaluating FSS data for a given survey unit is to draw simple 
comparisons between the measurement results and the release criterion, which is 
identified as the derived concentration guideline value (DCGLw). The result of these 
comparisons will be one of three conclusions or Action Levels shown in Table 1 for 
this survey plan. 

Table 1 

Evaluation Result Conclusion 
All measured concentrations less Survey unit meets the release 
than the DCGLw criterion 
Average concentration exceeds Survey unit does not meet the 
the DCGLw release criterion 
Individual measurement result(s) 
exceeds the DCGLw and the 

Conduct the Sign test 
average concentration is less than 
the DCGLw 

Basis for Determining the Operational DCGL: The East Hartford Final Status Survey 
Plan, Revision 1, has defined the total surface activity TD-Ni concentration DCGLw 
equal to 354 dpm/1 00 cm2

. This DCGLw corresponds to the state of Connecticut 
release criterion of less than 19 mrem/year. RESRAD-BUILD v3.5 was selected to 
perform site-specific dose modeling of impacted structural surfaces at Pratt & 
Whitney. The end use scenario entails continued use of the buildings for industrial 
purposes; therefore, the Building Occupancy Scenario described in NUREG/CR-
5512, Volume 1, was selected to estimate potential radiation doses from radioactive 
material in buildings at the site. Results of the probabilistic sensitivity analysis and 
parameter selections for the RESRAD-BUILD code runs are presented in RSCS 
Technical Support Document number 14--003. 

Basis for Scan Measurements: Scanning is the process by which the technician uses 
portable radiation detection instruments to detect the presence of radionuclides on a 
specific surface (e.g., structural surfaces). A scanning survey is used to identify 
areas of elevated activity on that surface. The East Hartford Final Status Survey 
Plan, Revision 1, has specified that an approximately one meter radius around each 
direct measurement location will be scanned. 
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Basis for the Investigation Levels: Investigation levels serve as a quality control 
check to determine when a measurement process begins to deviate from expected 
norms. For example, a measurement that exceeds an investigation level may 
indicate a failing instrument or an improper measurement. However, in general, 
investigation levels are used to confirm that survey units have been properly 
classified. 

Exceeding an Investigation Level will require additional actions as identified later in 
this survey plan. The Investigation Levels specific to this survey unit are shown in 
Table 2. 

Table 2 

Measurement Type Investigation Criteria 
Fixed measurements or samples > 0.5 x DCGLw 
Scan measurements Detectable over background 

Surveying and Smear Analysis Methods to Meet the Data Requirements: 

The East Hartford Final Status Survey Plan, Revision 1, requires that the Minimum 
Detectable Concentration (MDC) for fixed measurements be as far below the 
DCGLw as possible. A value of 10% is the desired level of sensitivity with up to 50% 
of the DCGLw being acceptable. 

The maximum MDC for fixed measurements cannot exceed 50% of 354 dpm/1 00 
cm2

, or 177 dpm/100 cm2
. 

The limit for removable surface contamination has been set at 10% of the total 
surface contamination limit equal to 35 dpm/1 00 cm 2

. 

The maximum MDC for smear analyses cannot exceed 50% of 35 dpm/100 cm2
, or 

17 dpm/100 cm2
. 

4.0 Define the boundaries of the survey 

Boundaries of the survey: The area to be assessed is the M Building. The survey unit 
surface area is approximately 24,77 4 square meters (24, 77 4 m2

) or 266,660 square 
feet (266,660 ft2), based upon CAD drawings. Figure 1 presents an overview of the 
survey unit. 
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Pratt & Whitney East Hartford Site Final Status Survey Report 
FSSP #: M-BLDG-001 

Figure 1 - Survey Unit M-BLDG 

-~ " 

Temporal boundaries: Scanning and surveying in this survey unit will normally be 
performed only during the day. 

Constraints: The biggest constraints are time and obstacles. The survey unit is filled 
with operating equipment and personnel. It is anticipated many of the randomly 
chosen measurement locations will have to be moved around the existing 
equipment. 

Develop a decision rule 

The following decision rule has been developed to define a logical process for 
choosing among alternative actions for the principal study question associated with 
this survey unit. 

Decision Rule: If the survey unit fails to demonstrate compliance with the release 
criteria, then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 

Specify tolerable limits on decision errors 

The Null Hypothesis: Residual radioactivity in the survey unit exceeds the release 
criterion. 

Page 66 of 141 Subject to the export control restrictions on the 
title page of this document 

Page 4 of 8 
Rev. 0 



-
--
-
-
-
-
-
-
--
..... 

--
--
---
-
-

Pratt & Whitney East Hartford Site Final Status Survey Report 
FSSP #: M-BLDG-001 

Type I Error: This is also known as the a error. This is the error associated with 
incorrectly concluding that the null hypothesis has been rejected. The East Hartford 
Final Status Survey Plan, Revision 1 has set the a error at 0.05 (5%). Therefore, a 
value of 0.05 (5%) will be used for survey planning and data assessment for this 
survey unit. 

Type II Error: This is also known as the f3 error. This is the error associated with 
incorrectly concluding that the null hypothesis has been accepted. The East 
Hartford Final Status Survey Plan, Revision 1 has set the f3 error at 0.05 (5%). 
Therefore, a value of 0.05 (5%) will be used for survey planning and data 
assessment for this survey unit. 

7.0 Optimize the design 

Type of statistical test: The Sign Test will be the statistical test as specified in the East 
Hartford Final Status Survey Plan, Revision 1. 

Number of measurements: There are eighteen ( 18) random measurement locations 
as specified in the East Hartford Final Status Survey Plan, Revision 1. 

Number of judgmental measurements and locations: A minimum of three (3) 
judgmental measurements as specified in the East Hartford Final Status Survey 
Plan, Revision 1 will be collected at locations selected by the Survey Supervisor. 

GENERAL INSTRUCTIONS 

1. Survey personnel will follow the safety directives of P&W safety personnel when 
working in and around equipment. 

2. Survey personnel will have a pre-job briefing each morning. 

3. Survey personnel need to be aware of their surroundings in the survey unit. 

4. Survey and smears will be performed and obtained by qualified senior HP technicians 
under the direction of the Survey Supervisor. 

5. Detailed field notes and observations will be documented during the survey. 

6. Field instruments will be source checked before starting measurements and after 
completing measurements for the day. 

7. Photographs should be taken when possible at areas requiring investigations. 

8. Smears will be controlled under COC in accordance with procedure SOP 2.1.15, 
"Chain of Custody for Samples to be Analyzed in RSCS Laboratory" 

9. Field changes to this survey and sampling plan may be made by Survey Supervision. 
All changes will be made using a single line-out followed by an initial and date. The 
reason for the change will be included in the field notes. 

10. Documents generated during the performance of survey and sampling will be 
complete and legible. Corrections will be made using a single line-out followed by an 
initial and date. 
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SPECIFIC INSTRUCTIONS 

1. 

2. 

3. 

4. 

5. 

Initiate and utilize the Daily Survey Journal Sheet attached to this FSSP 

Field instruments to be used for this survey are the Eberline E-600 meter with a 
Ludlum 43-89 or Ludlum 43-93 detector. 

Establish the instrument background for measurements 

a. Initiate the Background and MDC form attached to this FSSP 

b. Stand near the center of the survey unit 

c. Hold the detector face down and waist height 

d. Set the count time to 3 minutes or integrate for 3 minutes 

e. Record the result on the form 

f. Perform 5 counts and complete the bottom of the form 

g. If the MDC is greater than 177 dpm/1 00 cm2
, increase the count time and repeat 

h. Set the survey meter to the count rate mode 

i. Observe the meter and record the result on the form 

j. Repeat for a total of 5 results and complete the bottom of the form 

Locate each measurement location from the survey map with this FSSP 

a. If unable to perform measurements at that location, move that location to the 
nearest assessable spot and annotate the survey map. 

b. If many locations are moved due to obstructions, generate a new survey map at the 
end of the survey to document the actual measurement locations 

c. After establishing the 18 random locations, determine the locations of 3 judgmental 
survey locations. Annotate the survey map with the locations and identify them as 
19,20 and 21. 

Perform scanning around each measurement location 

a. Hold the detector approximately 0.25 inch from the surface 

b. Turn the meter audio on 

c. Scan at a speed approximately 1 to 2 inches per second 

d. Scan a 1 meter radius around the measurement location 

e. If any detectable positive indication is observed (e.g. audible and/or visual) stop 
and hold the position for 2 seconds, backup and re-scan the spot. 

1) If the positive indication is not observed, continue scanning 

2) If the positive indication is observed again, stop and perform a direct 
measurement at that location and record on the Direct Measurement Results 
form with this FSSP. Record the location number and 1, 2 etc. For example; 
the first direct measurement from the scanning at location 1 would be annotated 
as 1-1. 

3) Obtain a 100 cm2 smear at the location of the direct measurement 
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f. Upon completion of the scan, record the result on the Scan Results form with this 
FSSP 

6. Perform a direct measurement at each location 

a. Set the detector at approximately 0.25 inch from the surface 

b. Set the count time on the meter to 3 minutes or integrate for 3 minutes or the count 
time established in step 3 above. 

c. Record the result on the Direct Measurement Results form with this FSSP 

7. Obtain a smear at the measurement location 

a. Obtain a smear over a 100 cm2 area at the location of the direct measurement 

b. Prevent cross contamination of the smear after collection 

8. Complete the Direct Measurements Results form by calculating the activity for each 
measurement in dpm/1 00 cm2

. 

9. Forward all paperwork to the Survey Supervisor for review. 

10. 

11. 

12. 

13. 

The Survey Supervisor will initiate an investigation if: 

• If any direct measurement is greater than or equal to 177 dpm/1 00 cm2 

• If any instrument source check failed at the end of the shift 

Document the investigation on the attached Data Investigation form. Record actions 
taken on the form such as: 

• Resurvey of all data collected by a failed post survey response check 

• Collection of additional direct measurements surrounding an elevated 
measurement to estimate the size of the elevated area 

• Collection of a gamma spectrum of the elevated area to determine radionuclides 
present 

• Collection of samples 

Generate a chain of custody for the smears. Annotate the form to ensure the MDA is 
less than 17 dpm. 

Gather all documents generated by this FSSP; background data, direct measurement 
results, survey maps, smear results, etc and place together in a survey file. 

The Survey Supervisor will forward the survey package to the Health Physicist for 
final review. 
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The Health Physicist will complete the package review in accordance with the East 
Hartford Final Status Survey Plan, Termination of License SMB-151 at the East 
Hartford, CT Facility. This review and approval shall include determining that the data 
is complete and accurate, if further investigation or remediation is required, perform 
ALARA Cost benefit analysis as required, and determine if the decision rule is met. 

Prepared by: Date: __ ..,!:2=--::::.D~ec~-..!.14_,__ __ _ 

Approved by 
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Pratt & Whitney East Hartford Site Final Status Survey Report 

Final Status Survey Package Direct Measurement Results 

FSSP: M-BLDG-001 Survey Date: 12/11/14 

Investigation Level (dpm/100 cm2
): 177 

Survey meter (1): 

Survey meter (2): 

Meter (1} Details 

Count time (min): 

Meter (1} background (counts): 

Meter (1} Efficiency (c/d): 

Meter (1} MDC (dpm/100 cm2
): 

Location Meter# 

1 2 

2 2 

3 1 

4 2 

5 2 

6 1 

7 2 

8 1 

9 1 

10 2 

11 2 

12 1 

13 2 

14 1 

15 1 

16 2 

17 1 

18 1 

19 2 

20 2 

21 2 

E-600 #3689/43-89 # 311683 

E-600 #3690/43-89 # 223945 

Meter (2} Details 

3 Count time (min): 

21.4 Meter (2} background (counts): 

0.1106 Meter (2} Efficiency (c/d): 

59.1 Meter (2) MDC (dpm/100 cm
2
}: 

Gross Result Net Result Activity 

(counts) (counts) (dpm/100 cm2
) 

3 -5.2 -15.0 

2 -6.2 -17.9 

11 -10.4 -25.1 

6 -2.2 -6.4 

6 -2.2 -6.4 

16 -5.4 -13.0 

7 -1.2 -3.5 

24 2.6 6.3 

24 2.6 6.3 

4 -4.2 -12.1 

7 -1.2 -3.5 

20 -1.4 -3.4 

6 -2.2 -6.4 

23 1.6 3.9 

22 0.6 1.4 

7 -1.2 -3.5 

12 -9.4 -22.7 

11 -10.4 -25.1 

6 -2.2 -6.4 

8 -0.2 -0.6 

4 -4.2 -12.1 

survey unit average=> 

dose estimate => 

-7.9 

-0.4 

Page 73 of 141 Subject to the export control restrictions on the 
title page of this document 

3 

8.2 

0.0922 

47.2 

>lnv Level 

(Y/N} 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

dpm/100 cm2 

mrem/y 

Rev.O 



---Batch ID: -Group: 

...... Device: 

- Batch Key: ,_ 
Selected Geometry: 

-Alpha Efficiency:(%) 
-"~ 

Pratt & Whitney East Hartford Site Final Status Survey Report 
Sample Report 

LT Th-230- 201412171012 

A 

LB5100 

27,232 

1/4" Stainless Steel 

28.4770 ± 0.53 

Count Date: 

Count Minutes: 

Count Mode: 

12/17/201· 

2.0 

Alpha0n1v 

Operating Volts: 840 

Beta Efficiency:(%) ± 

Alpha Action Level (cpm) 1.46 Beta Action Level (cpm) 0.00 -Alpha MDA (dpm) 11.00 

- Alpha Bkgd (CPH) 34.00 

-
,,Carrier ID SampleiD 

''"'l'2014121710 1237-Al 

Beta MDA (dpm) 0.00 

Beta Bkgd (CPR) 0.00 

Source ID 
Beta Gross Net Alpha Alpha 

Cpm DPM Gross Cpm 

0.00 3.28 1.50 

>Action 
Level? 

* 

20141217105809-A23 ___ _.~<=-l,___ 0.00 -1.99 0.00 

.... 

-
-

• Reviewed b_y: 
Page 74 of 141 

• .., SINLIJ263CI'ldue 1!11'8fi811 

'1/J.-3/fPt",r 
JC. 

Subject to the export control restrictions on the 

title page ~s>fcJocument 
C:\Program Files (x86)\Tennelec Systems\Eclipse\activity report_dpm_a_b.rpt 

Rev. 0 
Print Date 12/17/2014 

Print Time II :00:25AM 



- Pratt & Whitney East Hartford Site Final Status Survey Report 
Sample Report -----

Batch ID: 

Group: 

Device: 

Batch Key: 

LT Th-230- 201412171553 

A 

LB5100 

27,243 

_ Selected Geometry: 1/4" Stainless Steel 

-Alpha Efficiency:(%) 28.4770 ± 0.53 

Alpha Action Level ( cpm) 1.46 -Alpha MDA (dpm) 

- Alpha Bkgd (CPH) 

-
-CarrieriD 

11.00 

34.00 

Sample ID Source ID 

""*'*Z0141217155346-Al __ .:...l ___ -----

-
-
- rvl- 8 L D~ ·-cot 

-

-
-
-
-

- Reviewed by: 
Page 7 o 

Count Date: 

Count Minutes: 

Count Mode: 

Operating Volts: 

Beta Efficiency: (%) 

Beta Action Level (cpm) 0.00 

Beta MDA (dpm) 

Beta Bkgd (CPH) 

Beta Gross Net Alpha Alpha 
Cpm DPM Gross Cpm 

0.00 -1.99 0.00 

0.00 

0.00 

12/17/201· 

2.0 

Alpha Only 

840 

± 

Rev. 0 

>Action 
Level? 

- S/NLJJ263Calduc~ 

Subject to the export control restrictions on the 

title page ~ftMfdocument Print Date 12117/2014 

CJ/J-3/~15/J C:\Program Files (x86)\Tennelec Systems\Eclipse\activity report_dpm_a_b.rpt Print Time 3:56:22PM 



--

-

-

-

... 

Page 76 of 141 

Pratt & Whitney East Hartford Site Final Status Survey Report 

Attachment 6 Survey Unit K BLDG 

Subject to the export control restrictions on the 
title page of this document 

Rev.O 



--
'"" ---
-
-

-
--
-
-
-
-
--

-

-

Pratt & Whitney East Hartford Site Final Status Survey Report 
FSSP #: K-BLDG-001 

Attachment A- Final Status Survey Package 

GENERAL SECTION 

Survey unit #: K-BLDG I FSSP #: K-BLDG-001 

Survey unit name: K Building 

DATA QUALITY OBJECTIVES (DQO) 
1.0 State the problem 

2.0 

3.0 

The problem: To demonstrate that the level of residual radioactivity in survey unit K
BLDG, a class 3 area, does not exceed the release criteria of 19 mrem/year Total 
Effective Dose Equivalent (TEDE) as specified in the East Hartford Final Status 
Survey Plan and that the potential dose from residual radioactivity is ALARA (As 
Low As Reasonably Achievable). 

Stakeholders: The primary stakeholders interested in the answer to this problem are 
Pratt & Whitney, the CT Department of Energy & Environmental Protection (CT 
DEEP) and the US Nuclear Regulatory Commission (USNRC). 

The Planning Team: The planning team consists of Radiation Safety & Control 
Services (RSCS) personnel. The primary decision maker is RSCS management. 

Schedule: Approximately one (1) working day is projected to implement this Final 
Status Survey Package (FSSP). Processing and shipping smears to the RSCS 
laboratory is expected to take one (1) working day. 

Resources: The primary resources needed to determine the answer to the problem 
are two (2) survey technicians to take measurements and obtain smears, one (1) 
Survey Supervisor to monitor and direct field activities and one (1) RSCS Engineer 
to prepare the plan, generate maps and evaluate data. A technician at the RSCS 
laboratory will analyze the smears and provide a hard copy of the results. 

Identify the decision 

Principal Study Question: Does the survey unit meet the release criteria specified 
above? 

Alternate Actions: Alternative actions include failure of the survey unit, remediation, 
reclassification and no action. 

The Decision: lfthe survey unit fails to demonstrate compliance with the release 
criteria, Then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 

Identify the inputs to the decision 

Information Needed: New total surface contamination measurements and removable 
surface contamination of the survey unit floor are needed to determine the 
concentration ( dpm/1 00 cm2

) and variability of Th-232 present in the survey unit at 
the time of the Final Status Survey. 
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Pratt & Whitney East Hartford Site Final Status Survey Report 
FSSP #: K-BLDG-001 

Source of the Information: The sources for the information to resolve the decision 
include historical records, professional judgment and new data collection. Survey 
design and implementing procedures are based on the East Hartford Final Status 
Survey Plan with input from the Multi-Agency Radiation Survey and Site 
Investigation Manual (MARSSIM NUREG-1575, Revision1). 

Basis for the Action Level: The Action Level provides the criterion used during the 
decision process for choosing among alternative actions (e.g., whether to take 
action or not to take action or whether to choose action 1 versus action 2). The 
Action Levels associated with implementing this plan are based on commitments in 
the East Hartford Final Status Survey Plan. 

The first step in evaluating FSS data for a given survey unit is to draw simple 
comparisons between the measurement results and the release criterion, which is 
identified as the derived concentration guideline value (DCGLw). The result of these 
comparisons will be one of three conclusions or Action Levels shown in Table 1 for 
this survey plan. 

Table 1 

Evaluation Result Conclusion 
All measured concentrations less Survey unit meets the release 
than the DCGLw criterion 
Average concentration exceeds Survey unit does not meet the 
the DCGLw release criterion 
Individual measurement result(s) 
exceeds the DCGLw and the Conduct the Sign test 
average concentration is less than 
the DCGLw 

Basis for Determining the Operational DCGL: The East Hartford Final Status Survey 
Plan, Revision 1, has defined the total surface activity TD-Ni concentration DCGLw 
equal to 354 dpm/100 cm2

• This DCGLw corresponds to the state of Connecticut 
release criterion of less than 19 mrem/year. RESRAD-BUILD v3.5 was selected to 
perform site-specific dose modeling of impacted structural surfaces at Pratt & 
Whitney. The end use scenario entails continued use of the buildings for industrial 
purposes; therefore, the Building Occupancy Scenario described in NUREG/CR-
5512, Volume 1, was selected to estimate potential radiation doses from radioactive 
material in buildings at the site. Results of the probabilistic sensitivity analysis and 
parameter selections for the RESRAD-BUILD code runs are presented in RSCS 
Technical Support Document number 14··003. 

Basis for Scan Measurements: Scanning is the process by which the technician uses 
portable radiation detection instruments to detect the presence of radionuclides on a 
specific surface (e.g., structural surfaces). A scanning survey is used to identify 
areas of elevated activity on that surface. The East Hartford Final Status Survey 
Plan, Revision 1, has specified that an approximately one meter radius around each 
direct measurement location will be scanned. 
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FSSP #: K-BLDG-001 

Basis for the Investigation Levels: Investigation levels serve as a quality control 
check to determine when a measurement process begins to deviate from expected 
norms. For example, a measurement that exceeds an investigation level may 
indicate a failing instrument or an improper measurement. However, in general, 
investigation levels are used to confirm that survey units have been properly 
classified. 

Exceeding an Investigation Level will require additional actions as identified later in 
this survey plan. The Investigation Levels specific to this survey unit are shown in 
Table 2. 

Table 2 

Measurement Type Investigation Criteria 
Fixed measurements or samples > 0.5 x DCGLw 
Scan measurements Detectable over background 

Surveying and Smear Analysis Methods to Meet the Data Requirements: 

The East Hartford Final Status Survey Plan, Revision 1, requires that the Minimum 
Detectable Concentration (MDC) for fixed measurements be as far below the 
DCGLw as possible. A value of 10% is the desired level of sensitivity with up to 50% 
of the DCGLw being acceptable. 

The maximum MDC for fixed measurements cannot exceed 50% of 354 dpm/1 00 
cm2

, or 177 dpm/1 00 cm2
. 

The limit for removable surface contamination has been set at 10% of the total 
surface contamination limit equal to 35 dpm/1 00 cm2

• 

The maximum MDC for smear analyses cannot exceed 50% of 35 dpm/100 cm2
, or 

17 dpm/100 cm2
• 

4.0 Define the boundaries of the survey 

Boundaries of the survey: The area to be assessed is the K Building. The survey unit 
surface area is approximately 17,051 square meters (17,051 m2

) or 183,538 square 
feet ( 183,538 ft2), based upon CAD drawings. Figure 1 presents an overview of the 
survey unit. 
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Pratt & Whitney East Hartford Site Final Status Survey Report 

Figure 1 - Survey Unit K-BLDG 

11 • 
l'! . 

D G K N Q 

20 

19 

18 

17 

16 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

FSSP #: K-BLDG-001 

Temporal boundaries: Scanning and surveying in this survey unit will normally be 
performed only during the day. 

Constraints: The biggest constraints are time and obstacles. The survey unit is filled 
with operating equipment and personnel. It is anticipated many of the randomly 
chosen measurement locations will have to be moved around the existing 
equipment. 

Develop a decision rule 

The following decision rule has been developed to define a logical process for 
choosing among alternative actions for the principal study question associated with 
this survey unit. 

Decision Rule: If the survey unit fails to demonstrate compliance with the release 
criteria, then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 

Specify tolerable limits on decision errors 

The Null Hypothesis: Residual radioactivity in the survey unit exceeds the release 
criterion. 
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Pratt & Whitney East Hartford Site Final Status Survey Report 
FSSP #: K-BLDG-001 

Type I Error: This is also known as the a error. This is the error associated with 
incorrectly concluding that the null hypothesis has been rejected. The East Hartford 
Final Status Survey Plan, Revision 1 has set the a error at 0.05 (5%). Therefore, a 
value of 0.05 (5%) will be used for survey planning and data assessment for this 
survey unit. 

Type II Error: This is also known as the 13 error. This is the error associated with 
incorrectly concluding that the null hypothesis has been accepted. The East 
Hartford Final Status Survey Plan, Revision 1 has set the 13 error at 0.05 (5%). 
Therefore, a value of 0.05 (5%) will be used for survey planning and data 
assessment for this survey unit. 

7.0 Optimize the design 

Type of statistical test: The Sign Test will be the statistical test as specified in the East 
Hartford Final Status Survey Plan, Revision 1. 

Number of measurements: There are eighteen ( 18) random measurement locations 
as specified in the East Hartford Final Status Survey Plan, Revision 1. 

Number of judgmental measurements and locations: A minimum of three (3) 
judgmental measurements as specified in the East Hartford Final Status Survey 
Plan, Revision 1 will be collected at locations selected by the Survey Supervisor. 

GENERAL INSTRUCTIONS 

1. Survey personnel will follow the safety directives of P&W safety personnel when 
working in and around equipment. 

2. Survey personnel will have a pre-job briefing each morning. 

3. Survey personnel need to be aware of their surroundings in the survey unit. 

4. Survey and smears will be performed and obtained by qualified senior HP technicians 
under the direction of the Survey Supervisor. 

5. Detailed field notes and observations will be documented during the survey. 

6. Field instruments will be source checked before starting measurements and after 
completing measurements for the day. 

7. Photographs should be taken when possible at areas requiring investigations. 

8. Smears will be controlled under COC in accordance with procedure SOP 2.1.15, 
"Chain of Custody for Samples to be Analyzed in RSCS Laboratory" 

9. Field changes to this survey and sampling plan may be made by Survey Supervision. 
All changes will be made using a single line-out followed by an initial and date. The 
reason for the change will be included in the field notes. 

10. Documents generated during the performance of survey and sampling will be 
complete and legible. Corrections will be made using a single line-out followed by an 
initial and date. 
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Pratt & Whitney East Hartford Site Final Status Survey Report 
FSSP #: K-BLDG-001 

SPECIFIC INSTRUCTIONS 

1. 

2. 

3. 

4. 

5. 

Initiate and utilize the Daily Survey Journal Sheet attached to this FSSP 

Field instruments to be used for this survey are the Eberline E-600 meter with a 
Ludlum 43-89 or Ludlum 43-93 detector. 

Establish the instrument background for measurements 

a. Initiate the Background and MDC form attached to this FSSP 

b. Stand near the center of the survey unit 

c. Hold the detector face down and waist height 

d. Set the count time to 3 minutes or integrate for 3 minutes 

e. Record the result on the form 

f. Perform 5 counts and complete the bottom of the form 

g. If the MDC is greater than 177 dpm/100 cm2
, increase the count time and repeat 

h. Set the survey meter to the count rate mode 

i. Observe the meter and record the result on the form 

j. Repeat for a total of 5 results and complete the bottom of the form 

Locate each measurement location from the survey map with this FSSP 

a. If unable to perform measurements at that location, move that location to the 
nearest assessable spot and annotate the survey map. 

b. If many locations are moved due to obstructions, generate a new survey map at the 
end of the survey to document the actual measurement locations 

c. After establishing the 18 random locations, determine the locations of 3 judgmental 
survey locations. Annotate the survey map with the locations and identify them as 
19, 20 and 21. 

Perform scanning around each measurement location 

a. Hold the detector approximately 0.25 inch from the surface 

b. Turn the meter audio on 

c. Scan at a speed approximately 1 to 2 inches per second 

d. Scan a 1 meter radius around the measurement location 

e. If any detectable positive indication is observed (e.g. audible and/or visual) stop 
and hold the position for 2 seconds, backup and re-scan the spot. 

1) If the positive indication is not observed, continue scanning 

2) If the positive indication is observed again, stop and perform a direct 
measurement at that location and record on the Direct Measurement Results 
form with this FSSP. Record the location number and 1, 2 etc. For example; 
the first direct measurement from the scanning at location 1 would be annotated 
as 1-1. 

3) Obtain a 100 cm2 smear at the location of the direct measurement 
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Pratt & Whitney East Hartford Site Final Status Survey Report 
FSSP #: K-BLDG-001 

f. Upon completion of the scan, record the result on the Scan Results form with this 
FSSP 

Perform a direct measurement at each location 

a. Set the detector at approximately 0.25 inch from the surface 

b. Set the count time on the meter to 3 minutes or integrate for 3 minutes or the count 
time established in step 3 above. 

c. Record the result on the Direct Measurement Results form with this FSSP 

7. Obtain a smear at the measurement location 

a. Obtain a smear over a 100 cm2 area at the location of the direct measurement 

b. Prevent cross contamination of the smear after collection 

8. Complete the Direct Measurements Results form by calculating the activity for each 
measurement in dpm/1 00 cm2

. 

9. 

10. 

11. 

12. 

13. 

Forward all paperwork to the Survey Supervisor for review. 

The Survey Supervisor will initiate an investigation if: 

• If any direct measurement is greater than or equal to 177 dpm/1 00 cm2 

• If any instrument source check failed at the end of the shift 

Document the investigation on the attached Data Investigation form. Record actions 
taken on the form such as: 

• Resurvey of all data collected by a failed post survey response check 

• Collection of additional direct measurements surrounding an elevated 
measurement to estimate the size of the elevated area 

• Collection of a gamma spectrum of the elevated area to determine radionuclides 
present 

• Collection of samples 

Generate a chain of custody for the smears. Annotate the form to ensure the MDA is 
less than 17 dpm. 

Gather all documents generated by this FSSP; background data, direct measurement 
results, survey maps, smear results, etc and place together in a survey file. 

The Survey Supervisor will forward the survey package to the Health Physicist for 
final review. 
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14. 

Pratt & Whitney East Hartford Site Final Status Survey Report 
FSSP #: K-BLDG-001 

The Health Physicist will complete the package review in accordance with the East 
Hartford Final Status Survey Plan, Termination of License SMB-151 at the East 
Hartford, CT Facility. This review and approval shall include determining that the data 
is complete and accurate, if further investigation or remediation is required, perform 
ALARA Cost benefit analysis as required, and determine if the decision rule is met. 

Prepared by: Date: __ _,2=--=D-=e""'-c---=1.....:.4 ___ _ 

Approved by 
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Pratt & Whitney East Hartford Site Final Status Survey Report 

Final Status Survey Package Direct Measurement Results 

FSSP: K-BLDG-001 Survey Date: 12/8/14 

Investigation Level (dpm/100 cm2
): 177 

Survey meter (1): 

Survey meter (2): 

Meter (1) Details 

Count time (min): 

Meter (1) background (counts): 

Meter (1) Efficiency (c/d): 

Meter (1) MDC (dpm/100 cm2
): 

Location Meter# 

1 1 

2 1 

3 2 

4 2 

5 1 

6 2 

7 1 

8 1 

9 2 

10 1 

11 1 

12 2 

13 2 

14 1 

15 2 

16 1 

17 1 

18 2 

19 1 

20 2 

21 1 

8-1 1 

E-600 #3689/43·-89 # 311683 

E-600 #3690/43·-89 # 223945 

Meter (2) Details 

3 Count time (min): 

10.8 Meter (2) background (counts): 

0.1106 Meter (2) Efficiency (c/d): 

44.1 Meter (2) MDC (dpm/100 cm2
): 

Gross Result Net Result Activity 

(counts) (counts) (dpm/100 cm2
) 

9 -1.8 -4.3 

2 -8.8 -21.2 

7 2.6 7.5 

4 -0.4 -1.2 

13 2.2 5.3 

5 0.6 1.7 

15 4.2 10.1 

18 7.2 17.4 

2 -2.4 -6.9 

9 -1.8 -4.3 

12 1.2 2.9 

5 0.6 1.7 

0 -4.4 -12.7 

8 -2.8 -6.8 

4 -0.4 -1.2 

14 3.2 7.7 

10 -0.8 -1.9 

4.1 -0.3 -0.9 

7 -3.8 -9.2 

7 2.6 7.5 

21 10.2 24.6 

33 22.2 53.5 

survey unit average=> 

dose estimate => 

3.2 

0.2 
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Pratt & Whitney East Hartford Site Final Status Survey Report 
FSSP #: D-BLDG-EH-001 

Attachment A - Final Status Survey Package 

GENERAL SECTION 

Survey unit #: D-BLDG-EH I FSSP #: D-BLDG-EH-001 

Survey unit name: D Building East Half 

DATA QUALITY OBJECTIVES (DQO) 
1.0 State the problem 

2.0 

3.0 

The problem: To demonstrate that the level of residual radioactivity in survey unit D
BLDG-EH, a class 3 area, does not exceed the release criteria of 19 mrem/year 
Total Effective Dose Equivalent (TEDE) as specified in the East Hartford Final 
Status Survey Plan and that the potential dose from residual radioactivity is ALARA 
(As Low As Reasonably Achievable). 

Stakeholders: The primary stakeholders interested in the answer to this problem are 
Pratt & Whitney, the CT Department of Energy & Environmental Protection (CT 
DEEP) and the US Nuclear Regulatory Commission (USNRC). 

The Planning Team: The planning team consists of Radiation Safety & Control 
Services (RSCS) personnel. The primary decision maker is RSCS management. 

Schedule: Approximately one (1) working day is projected to implement this Final 
Status Survey Package (FSSP). Processing and shipping smears to the RSCS 
laboratory is expected to take one (1) working day. 

Resources: The primary resources needed to determine the answer to the problem 
are two (2) survey technicians to take measurements and obtain smears, one ( 1) 
Survey Supervisor to monitor and direct field activities and one (1) RSCS Engineer 
to prepare the plan, generate maps and evaluate data. A technician at the RSCS 
laboratory will analyze the smears and provide a hard copy of the results. 

Identify the decision 

Principal Study Question: Does the survey unit meet the release criteria specified 
above? 

Alternate Actions: Alternative actions include failure of the survey unit, remediation, 
reclassification and no action. 

The Decision: If the survey unit fails to demonstrate compliance with the release 
criteria, Then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 

Identify the inputs to the decision 

Information Needed: New total surface contamination measurements and removable 
surface contamination of the survey unit floor are needed to determine the 
concentration ( dpm/1 00 cm2

) and variability of Th-232 present in the survey unit at 
the time of the Final Status Survey. 
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Source of the Information: The sources for the information to resolve the decision 
include historical records, professional judgment and new data collection. Survey 
design and implementing procedures are based on the East Hartford Final Status 
Survey Plan with input from the Multi-Agency Radiation Survey and Site 
Investigation Manual (MARSSIM NUREG-1575, Revision1). 

Basis for the Action Level: The Action Level provides the criterion used during the 
decision process for choosing among alternative actions (e.g., whether to take 
action or not to take action or whether to choose action 1 versus action 2). The 
Action Levels associated with implementing this plan are based on commitments in 
the East Hartford Final Status Survey Plan. 

The first step in evaluating FSS data for a given survey unit is to draw simple 
comparisons between the measurement results and the release criterion, which is 
identified as the derived concentration guideline value (DCGLw). The result of these 
comparisons will be one of three conclusions or Action Levels shown in Table 1 for 
this survey plan. 

Table 1 

Evaluation Result Conclusion 
All measured concentrations less Survey unit meets the release 
than the DCGLw criterion 
Average concentration exceeds Survey unit does not meet the 
the DCGLw release criterion 
Individual measurement result(s) 
exceeds the DCGLw and the 

Conduct the Sign test average concentration is less than 
the DCGLw 

Basis for Determining the Operational DCGL: The East Hartford Final Status Survey 
Plan, Revision 1, has defined the total surface activity TO-Ni concentration DCGLw 
equal to 354 dpm/1 00 cm2

. This DCGLw corresponds to the state of Connecticut 
release criterion of less than 19 mrem/year. RESRAD-BUILD v3.5 was selected to 
perform site-specific dose modeling of impacted structural surfaces at Pratt & 
Whitney. The end use scenario entails continued use of the buildings for industrial 
purposes; therefore, the Building Occupancy Scenario described in NUREG/CR-
5512, Volume 1, was selected to estimate potential radiation doses from radioactive 
material in buildings at the site. Results of the probabilistic sensitivity analysis and 
parameter selections for the RESRAD-BUILD code runs are presented in RSCS 
Technical Support Document number 14-003. 

Basis for Scan Measurements: Scanning is the process by which the technician uses 
portable radiation detection instruments to detect the presence of radionuclides on a 
specific surface (e.g., structural surfaces). A scanning survey is used to identify 
areas of elevated activity on that surface. The East Hartford Final Status Survey 
Plan, Revision 1, has specified that an approximately one meter radius around each 
direct measurement location will be scanned. 
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Pratt & Whitney East Hartford Site Final Status Survey Report 
FSSP #: D-BLDG-EH-001 

Basis for the Investigation Levels: Investigation levels serve as a quality control 
check to determine when a measurement process begins to deviate from expected 
norms. For example, a measurement that exceeds an investigation level may 
indicate a failing instrument or an improper measurement. However, in general, 
investigation levels are used to confirm that survey units have been properly 
classified. 

Exceeding an Investigation Level will require additional actions as identified later in 
this survey plan. The Investigation Levels specific to this survey unit are shown in 
Table 2. 

Table 2 

Measurement Type Investigation Criteria 
Fixed measurements or samples > 0.5 x DCGLw 
Scan measurements Detectable over background 

Surveying and Smear Analysis Methods to Meet the Data Requirements: 

The East Hartford Final Status Survey Plan, Revision 1, requires that the Minimum 
Detectable Concentration (MDC) for fixed measurements be as far below the 
DCGLw as possible. A value of 10% is the desired level of sensitivity with up to 50% 
of the DCGLw being acceptable. 

The maximum MDC for fixed measurements cannot exceed 50% of 354 dpm/1 00 
cm2

, or 177 dpm/100 cm2
. 

The limit for removable surface contamination has been set at 10% of the total 
surface contamination limit equal to 35 dpm/1 00 cm2

. 

The maximum MDC for smear analyses cannot exceed 50% of 35 dpm/1 00 cm2
, or 

17 dpm/100 cm2
. 

Define the boundaries of the survey 

Boundaries of the survey: The area to be assessed is the east half of the D Building. 
The survey unit surface area is approximately 14,732 square meters (14,732 m2

) or 
158,577 square feet (158,577 ft2), based upon CAD drawings. Figure 1 presents an 
overview of the survey unit. 
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Pratt & Whitney East Hartford Site Final Status Survey Report 
FSSP #: D-BLDG-EH-001 

Figure 1 - Survey Unit D-BLDG-EH 

G) 

A 

t ...... 
--- z 

Temporal boundaries: Scanning and surveying in this survey unit will normally be 
performed only during the day. 

Constraints: The biggest constraints are time and obstacles. The survey unit is filled 
with operating equipment and personnel. It is anticipated many of the randomly 
chosen measurement locations will have to be moved around the existing 
equipment. 

Develop a decision rule 

The following decision rule has been developed to define a logical process for 
choosing among alternative actions for the principal study question associated with 
this survey unit. 

Decision Rule: If the survey unit fails to demonstrate compliance with the release 
criteria, then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 
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FSSP #: D-BLDG-EH-001 

6.0 Specify tolerable limits on decision errors 

The Null Hypothesis: Residual radioactivity in the survey unit exceeds the release 
criterion. 

Type I Error: This is also known as the a error. This is the error associated with 
incorrectly concluding that the null hypothesis has been rejected. The East Hartford 
Final Status Survey Plan, Revision 1 has set the a error at 0.05 (5%). Therefore, a 
value of 0.05 (5%) will be used for survey planning and data assessment for this 
survey unit. 

Type II Error: This is also known as the 13 error. This is the error associated with 
incorrectly concluding that the null hypothesis has been accepted. The East 
Hartford Final Status Survey Plan, Revision 1 has set the 13 error at 0.05 (5%). 
Therefore, a value of 0.05 (5%) will be used for survey planning and data 
assessment for this survey unit. 

7.0 Optimize the design 

Type of statistical test: The Sign Test will be the statistical test as specified in the East 
Hartford Final Status Survey Plan, Revision 1. 

Number of measurements: There are eighteen ( 18) random measurement locations 
as specified in the East Hartford Final Status Survey Plan, Revision 1. 

Number of judgmental measurements and locations: A minimum of three (3) 
judgmental measurements as specified in the East Hartford Final Status Survey 
Plan, Revision 1 will be collected at locations selected by the Survey Supervisor. 

GENERAL INSTRUCTIONS 

1. Survey personnel will follow the safety directives of P&W safety personnel when 
working in and around equipment. 

2. Survey personnel will have a pre-job briefing each morning. 

3. Survey personnel need to be aware of their surroundings in the survey unit. 

4. Survey and smears will be performed and obtained by qualified senior HP technicians 
under the direction of the Survey Supervisor. 

5. Detailed field notes and observations will be documented during the survey. 

6. Field instruments will be source checked before starting measurements and after 
completing measurements for the day. 

7. Photographs should be taken when possible at areas requiring investigations. 

8. Smears will be controlled under COC in accordance with procedure SOP 2.1.15, 
"Chain of Custody for Samples to be Analyzed in RSCS Laboratory" 

9. Field changes to this survey and sampling plan may be made by Survey Supervision. 
All changes will be made using a single line-out followed by an initial and date. The 
reason for the change will be included in the field notes. 

10. Documents generated during the performance of survey and sampling will be 
complete and legible. Corrections will be made using a single line-out followed by an 
initial and date. 
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SPECIFIC INSTRUCTIONS 

1. 

2. 

3. 

4. 

5. 

Initiate and utilize the Daily Survey Journal Sheet attached to this FSSP 

Field instruments to be used for this survey are the Eberline E-600 meter with a 
Ludlum 43-89 or Ludlum 43-93 detector. 

Establish the instrument background for measurements 

a. Initiate the Background and MDC form attached to this FSSP 

b. Stand near the center of the survey unit 

c. Hold the detector face down and waist height 

d. Set the count time to 3 minutes or integrate for 3 minutes 

e. Record the result on the form 

f. Perform 5 counts and complete the bottom of the form 

g. If the MDC is greater than 177 dpm/1 00 cm2
, increase the count time and repeat 

h. Set the survey meter to the count rate mode 

i. Observe the meter and record the result on the form 

j. Repeat for a total of 5 results and complete the bottom of the form 

Locate each measurement location from the survey map with this FSSP 

a. If unable to perform measurements at that location, move that location to the 
nearest assessable spot and annotate the survey map. 

b. If many locations are moved due to obstructions, generate a new survey map at the 
end of the survey to document the actual measurement locations 

c. After establishing the 18 random locations, determine the locations of 3 judgmental 
survey locations. Annotate the survey map with the locations and identify them as 
19, 20 and 21. 

Perform scanning around each measurement location 

a. Hold the detector approximately 0.25 inch from the surface 

b. Turn the meter audio on 

c. Scan at a speed approximately 1 to 2 inches per second 

d. Scan a 1 meter radius around the measurement location 

e. If any detectable positive indication is observed (e.g. audible and/or visual) stop 
and hold the position for 2 seconds, backup and re-scan the spot. 

1) If the positive indication is not observed, continue scanning 

2) If the positive indication is observed again, stop and perform a direct 
measurement at that location and record on the Direct Measurement Results 
form with this FSSP. Record the location number and 1, 2 etc. For example; 
the first direct measurement from the scanning at location 1 would be annotated 
as 1-1. 

3) Obtain a 100 cm2 smear at the location of the direct measurement 
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Pratt & Whitney East Hartford Site Final Status Survey Report 
FSSP #: D-BLDG-EH-001 

f. Upon completion of the scan, record the result on the Scan Results form with this 
FSSP 

Perform a direct measurement at each location 

a. Set the detector at approximately 0.25 inch from the surface 

b. Set the count time on the meter to 3 minutes or integrate for 3 minutes or the count 
time established in step 3 above. 

c. Record the result on the Direct Measurement Results form with this FSSP 

7. Obtain a smear at the measurement location 

8. 

9. 

10. 

11. 

12. 

13. 

a. Obtain a smear over a 100 cm2 area at the location of the direct measurement 

b. Prevent cross contamination of the smear after collection 

Complete the Direct Measurements Results form by calculating the activity for each 
measurement in dpm/100 cm2

. 

Forward all paperwork to the Survey Supervisor for review. 

The Survey Supervisor will initiate an investigation if: 

• If any direct measurement is greater than or equal to 177 dpm/1 00 cm2 

• If any instrument source check failed at the end of the shift 

Document the investigation on the attached Data Investigation form. Record actions 
taken on the form such as: 

• Resurvey of all data collected by a failed post survey response check 

• Collection of additional direct measurements surrounding an elevated 
measurement to estimate the size of the elevated area 

• Collection of a gamma spectrum of the elevated area to determine radionuclides 
present 

• Collection of samples 

Generate a chain of custody for the smears. Annotate the form to ensure the MDA is 
less than 17 dpm. 

Gather all documents generated by this FSSP; background data, direct measurement 
results, survey maps, smear results, etc and place together in a survey file. 

The Survey Supervisor will forward the survey package to the Health Physicist for 
final review. 
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Pratt & Whitney East Hartford Site Final Status Survey Report 
FSSP #: D-BLDG-EH-001 

The Health Physicist will complete the package review in accordance with the East 
Hartford Final Status Survey Plan, Termination of License SMB-151 at the East 
Hartford, CT Facility. This review and approval shall include determining that the data 
is complete and accurate, if further investigation or remediation is required, perform 
ALARA Cost benefit analysis as required, and determine if the decision rule is met. 

Prepared by: Date: __ 1.:...--=D=e.::..c-...:.1_,_4 ___ _ 

Approved by 
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Pratt & Whitney East Hartford Site Final Status Survey Report 

Final Status Survey Package Direct Measurement Results 

FSSP: D-BLDG-EH-001 Survey Date: 12/9/14 

Investigation Level (dpm/100 cm
2
}: 177 

Survey meter (1}: 

Survey meter (2}: 

Meter (1} Details 

Count time (min}: 

Meter (1} background (counts}: 

Meter (1} Efficiency (c/d}: 

Meter (1} MDC (dpm/100 cm2
}: 

Location Meter# 

1 1 

2 2 

3 1 

4 2 

5 1 

6 2 

7 1 

8 2 

9 1 

10 2 

11 1 

12 1 

13 2 

14 2 

15 2 

16 1 

17 2 

18 1 

19 1 

20 2 

21 1 

E-600 #3689/43-89 # 311683 

E-600 #3690/43-89 # 223945 

Meter (2} Details 

3 Count time (min}: 

14.2 Meter (2} background (counts}: 

0.1106 Meter (2} Efficiency (c/d}: 

49.5 Meter (2} MDC (dpm/100 cm2
}: 

Gross Result Net Result Activity 

(counts} (counts} (dpm/100 cm
2

} 

10 -4.2 -10.1 

5 -1.0 -2.9 

12 -2.2 -5.3 

1 -5.0 -14.5 

19 4.8 11.6 

11 5.0 14.5 

11 -3.2 -7.7 

12 6.0 17.4 

12 -2.2 -5.3 

5 -1.0 -2.9 

17 2.8 6.8 

20 5.8 14.0 

5 -1.0 -2.9 

8 2.0 5.8 

6 0.0 0.0 

14 -0.2 -0.5 

3 -3.0 -8.7 

18 3.8 9.2 

10 -4.2 -10.1 

6 0.0 0.0 

12 -2.2 -5.3 

survey unit average=> 

dose estimate => 

0.1 

0.0 
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Pratt & Whitney East Hartford Site Final Status Survey Report 
FSSP #: D-BLDG-WH-001 

Attachment A - Final Status Survey Package 

GENERAL SECTION 

Survey unit #: D-BLDG-WH I FSSP #: D-BLDG-WH-001 

Survey unit name: D Building West Half 

DATA QUALITY OBJECTIVES (DQO) 
1.0 State the problem 

2.0 

3.0 

The problem: To demonstrate that the level of residual radioactivity in survey unit D
BLDG-WH, a class 3 area, does not exceed the release criteria of 19 mrem/year 
Total Effective Dose Equivalent (TEDE) as specified in the East Hartford Final 
Status Survey Plan and that the potential dose from residual radioactivity is ALARA 
(As Low As Reasonably Achievable). 

Stakeholders: The primary stakeholders interested in the answer to this problem are 
Pratt & Whitney, the CT Department of Energy & Environmental Protection (CT 
DEEP) and the US Nuclear Regulatory Commission (USNRC). 

The Planning Team: The planning team consists of Radiation Safety & Control 
Services (RSCS) personnel. The primary decision maker is RSCS management. 

Schedule: Approximately one (1) working day is projected to implement this Final 
Status Survey Package (FSSP). Processing and shipping smears to the RSCS 
laboratory is expected to take one (1) working day. 

Resources: The primary resources needed to determine the answer to the problem 
are two (2) survey technicians to take measurements and obtain smears, one (1) 
Survey Supervisor to monitor and direct field activities and one (1) RSCS Engineer 
to prepare the plan, generate maps and evaluate data. A technician at the RSCS 
laboratory will analyze the smears and provide a hard copy of the results. 

Identify the decision 

Principal Study Question: Does the survey unit meet the release criteria specified 
above? 

Alternate Actions: Alternative actions include failure of the survey unit, remediation, 
reclassification and no action. 

The Decision: If the survey unit fails to demonstrate compliance with the release 
criteria, Then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 

Identify the inputs to the decision 

Information Needed: New total surface contamination measurements and removable 
surface contamination of the survey unit floor are needed to determine the 
concentration ( dpm/1 00 cm2

) and variability of Th-232 present in the survey unit at 
the time of the Final Status Survey. 
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Source of the Information: The sources for the information to resolve the decision 
include historical records, professional judgment and new data collection. Survey 
design and implementing procedures are based on the East Hartford Final Status 
Survey Plan with input from the Multi-Agency Radiation Survey and Site 
Investigation Manual (MARSSIM NUREG-1575, Revision1). 

Basis for the Action Level: The Action Level provides the criterion used during the 
decision process for choosing among alternative actions (e.g., whether to take 
action or not to take action or whether to choose action 1 versus action 2). The 
Action Levels associated with implementing this plan are based on commitments in 
the East Hartford Final Status Survey Plan. 

The first step in evaluating FSS data for a given survey unit is to draw simple 
comparisons between the measurement results and the release criterion, which is 
identified as the derived concentration guideline value (DCGLw). The result of these 
comparisons will be one of three conclusions or Action Levels shown in Table 1 for 
this survey plan. 

Table 1 

Evaluation Result Conclusion 
All measured concentrations less Survey unit meets the release 
than the DCGLw criterion 
Average concentration exceeds Survey unit does not meet the 
the DCGLw release criterion 
Individual measurement result(s) 
exceeds the DCGLw and the 

Conduct the Sign test 
average concentration is less than 
the DCGLw 

Basis for Determining the Operational DCGL: The East Hartford Final Status Survey 
Plan, Revision 1, has defined the total surface activity TO-Ni concentration DCGLw 
equal to 354 dpm/100 cm2

. This DCGLw corresponds to the state of Connecticut 
release criterion of less than 19 mrem/year. RESRAD-BUILD v3.5 was selected to 
perform site-specific dose modeling of impacted structural surfaces at Pratt & 
Whitney. The end use scenario entails continued use of the buildings for industrial 
purposes; therefore, the Building Occupancy Scenario described in NUREG/CR-
5512, Volume 1, was selected to estimate potential radiation doses from radioactive 
material in buildings at the site. Results of the probabilistic sensitivity analysis and 
parameter selections for the RESRAD-BUILD code runs are presented in RSCS 
Technical Support Document number 14-003. 

Basis for Scan Measurements: Scanning is the process by which the technician uses 
portable radiation detection instruments to detect the presence of radionuclides on a 
specific surface (e.g., structural surfaces). A scanning survey is used to identify 
areas of elevated activity on that surface. The East Hartford Final Status Survey 
Plan, Revision 1, has specified that an approximately one meter radius around each 
direct measurement location will be scanned. 
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Basis for the Investigation Levels: Investigation levels serve as a quality control 
check to determine when a measurement process begins to deviate from expected 
norms. For example, a measurement that exceeds an investigation level may 
indicate a failing instrument or an improper measurement. However, in general, 
investigation levels are used to confirm that survey units have been properly 
classified. 

Exceeding an Investigation Level will require additional actions as identified later in 
this survey plan. The Investigation Levels specific to this survey unit are shown in 
Table 2. 

Table 2 

Measurement Type Investigation Criteria 
Fixed measurements or samples > 0.5 x DCGLw 
Scan measurements Detectable over background 

Surveying and Smear Analysis Methods to Meet the Data Requirements: 

The East Hartford Final Status Survey Plan, Revision 1, requires that the Minimum 
Detectable Concentration (MDC) for fixed measurements be as far below the 
DCGLw as possible. A value of 10% is the desired level of sensitivity with up to 50% 
of the DCGLw being acceptable. 

The maximum MDC for fixed measurements cannot exceed 50% of 354 dpm/1 00 
cm2

, or 177 dpm/100 cm2
. 

The limit for removable surface contamination has been set at 10% of the total 
surface contamination limit equal to 35 dpm/1 00 cm2

. 

The maximum MDC for smear analyses cannot exceed 50% of 35 dpm/1 00 cm2
, or 

17 dpm/100 cm2
. 

4.0 Define the boundaries of the survey 

Boundaries of the survey: The area to be assessed is the west half of the D Building. 
The survey unit surface area is approximately 16,158 square meters ( 16,158 m2

) or 
173,925 square feet (173,925 fe), based upon CAD drawings. Figure 1 presents an 
overview of the survey unit. 

Page 105 of 141 Subject to the export control restrictions on the 
title page of this document 

Page 3 of 8 
Rev. 0 



--
-
-
-
-
-
-

-
,,_ 

-
"' .. -
.... 

-
~.., 

---
·-
--
-

-
-

5.0 

6.0 

Pratt & Whitney East Hartford Site Final Status Survey Report 
FSSP #: D-BLDG-WH-001 

Figure 1 - Survey Unit D-BLDG-WH 
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Temporal boundaries: Scanning and surveying in this survey unit will normally be 
performed only during the day. 

Constraints: The biggest constraints are time and obstacles. The survey unit is filled 
with operating equipment and personnel. It is anticipated many of the randomly 
chosen measurement locations will have to be moved around the existing 
equipment. 

Develop a decision rule 

The following decision rule has been developed to define a logical process for 
choosing among alternative actions for the principal study question associated with 
this survey unit. 

Decision Rule: If the survey unit fails to demonstrate compliance with the release 
criteria, then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 

Specify tolerable limits on decision errors 

The Null Hypothesis: Residual radioactivity in the survey unit exceeds the release 
criterion. 
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Type I Error: This is also known as the a error. This is the error associated with 
incorrectly concluding that the null hypothesis has been rejected. The East Hartford 
Final Status Survey Plan, Revision 1 has set the a error at 0.05 (5%). Therefore, a 
value of 0.05 (5%) will be used for survey planning and data assessment for this 
survey unit. 

Type II Error: This is also known as the~ error. This is the error associated with 
incorrectly concluding that the null hypothesis has been accepted. The East 
Hartford Final Status Survey Plan, Revision 1 has set the~ error at 0.05 (5%). 
Therefore, a value of 0.05 (5%) will be used for survey planning and data 
assessment for this survey unit. 

7.0 Optimize the design 

Type of statistical test: The Sign Test will be the statistical test as specified in the East 
Hartford Final Status Survey Plan, Revision 1. 

Number of measurements: There are eighteen (18) random measurement locations 
as specified in the East Hartford Final Status Survey Plan, Revision 1. 

Number of judgmental measurements and locations: A minimum of three (3) 
judgmental measurements as specified in the East Hartford Final Status Survey 
Plan, Revision 1 will be collected at locations selected by the Survey Supervisor. 

GENERAL INSTRUCTIONS 

1. Survey personnel will follow the safety directives of P&W safety personnel when 
working in and around equipment. 

2. Survey personnel will have a pre-job briefing each morning. 

3. Survey personnel need to be aware of their surroundings in the survey unit. 

4. Survey and smears will be performed and obtained by qualified senior HP technicians 
under the direction of the Survey Supervisor. 

5. Detailed field notes and observations will be documented during the survey. 

6. Field instruments will be source checked before starting measurements and after 
completing measurements for the day. 

7. Photographs should be taken when possible at areas requiring investigations. 

8. Smears will be controlled under COC in accordance with procedure SOP 2.1.15, 
"Chain of Custody for Samples to be Analyzed in RSCS Laboratory" 

9. Field changes to this survey and sampling plan may be made by Survey Supervision. 
All changes will be made using a single line-out followed by an initial and date. The 
reason for the change will be included in the field notes. 

10. Documents generated during the performance of survey and sampling will be 
complete and legible. Corrections will be made using a single line-out followed by an 
initial and date. 
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SPECIFIC INSTRUCTIONS 

1. Initiate and utilize the Daily Survey Journal Sheet attached to this FSSP 

2. 

3. 

4. 

5. 

Field instruments to be used for this survey are the Eberline E-600 meter with a 
Ludlum 43-89 or Ludlum 43-93 detector. 

Establish the instrument background for measurements 

a. Initiate the Background and MDC form attached to this FSSP 

b. Stand near the center of the survey unit 

c. Hold the detector face down and waist height 

d. Set the count time to 3 minutes or integrate for 3 minutes 

e. Record the result on the form 

f. Perform 5 counts and complete the bottom of the form 

g. If the MDC is greater than 177 dpm/1 00 cm2
, increase the count time and repeat 

h. Set the survey meter to the count rate mode 

i. Observe the meter and record the result on the form 

j. Repeat for a total of 5 results and complete the bottom of the form 

Locate each measurement location from the survey map with this FSSP 

a. If unable to perform measurements at that location, move that location to the 
nearest assessable spot and annotate the survey map. 

b. If many locations are moved due to obstructions, generate a new survey map at the 
end of the survey to document the actual measurement locations 

c. After establishing the 18 random locations, determine the locations of 3 judgmental 
survey locations. Annotate the survey map with the locations and identify them as 
19,20 and 21. 

Perform scanning around each measurement location 

a. Hold the detector approximately 0.25 inch from the surface 

b. Turn the meter audio on 

c. Scan at a speed approximately 1 to 2 inches per second 

d. Scan a 1 meter radius around the measurement location 

e. If any detectable positive indication is observed (e.g. audible and/or visual) stop 
and hold the position for 2 seconds, backup and re-scan the spot. 

1) If the positive indication is not observed, continue scanning 

2) If the positive indication is observed again, stop and perform a direct 
measurement at that location and record on the Direct Measurement Results 
form with this FSSP. Record the location number and 1, 2 etc. For example; 
the first direct measurement from the scanning at location 1 would be annotated 
as 1-1. 

3) Obtain a 100 cm2 smear at the location of the direct measurement 
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8. 

9. 

10. 
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Pratt & Whitney East Hartford Site Final Status Survey Report 
FSSP #: D-BLDG-WH-001 

f. Upon completion of the scan, record the result on the Scan Results form with this 
FSSP 

Perform a direct measurement at each location 

a. Set the detector at approximately 0.25 inch from the surface 

b. Set the count time on the meter to 3 minutes or integrate for 3 minutes or the count 
time established in step 3 above. 

c. Record the result on the Direct Measurement Results form with this FSSP 

Obtain a smear at the measurement location 

a. Obtain a smear over a 100 cm2 area at the location of the direct measurement 

b. Prevent cross contamination of the smear after collection 

Complete the Direct Measurements Results form by calculating the activity for each 
measurement in dpm/100 cm2

• 

Forward all paperwork to the Survey Supervisor for review. 

The Survey Supervisor will initiate an investigation if: 

• If any direct measurement is greater than or equal to 177 dpm/1 00 cm2 

• If any instrument source check failed at the end of the shift 

Document the investigation on the attached Data Investigation form. Record actions 
taken on the form such as: 

• Resurvey of all data collected by a failed post survey response check 

• Collection of additional direct measurements surrounding an elevated 
measurement to estimate the size of the elevated area 

• Collection of a gamma spectrum of the elevated area to determine radionuclides 
present 

• Collection of samples 

Generate a chain of custody for the smears. Annotate the form to ensure the MDA is 
less than 17 dpm. 

Gather all documents generated by this FSSP; background data, direct measurement 
results, survey maps, smear results, etc and place together in a survey file. 

The Survey Supervisor will forward the survey package to the Health Physicist for 
final review. 
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The Health Physicist will complete the package review in accordance with the East 
Hartford Final Status Survey Plan, Termination of License SMB-151 at the East 
Hartford, CT Facility. This review and approval shall include determining that the data 
is complete and accurate, if further investigation or remediation is required, perform 
ALARA Cost benefit analysis as required, and determine if the decision rule is met. 

{JkJd&~L 
Prepared by: Date: 1-Dec-14 

·Jo/b_ Approved by 
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Pratt & Whitney East Hartford Site Final Status Survey Report 

Final Status Survey Package Direct Measurement Results 

FSSP: D-BLDG-WH-001 Survey Date: 12/9/14 

Investigation Level (dpm/100 cm2
): 177 

Survey meter (1): 

Survey meter (2): 

Meter (1) Details 

Count time (min): 

Meter (1) background (counts): 

Meter (1) Efficiency (c/d): 

Meter (1) MDC (dpm/100 cm2
): 

Location Meter# 

1 1 

2 2 

3 1 

4 2 

5 1 

6 2 

7 1 

8 2 

9 1 

10 2 

11 1 

12 2 

13 1 

14 2 

15 1 

16 2 

17 1 

18 2 

19 1 

20 2 

21 1 

E-600 #1018/43-89 # 223946 

E-600 #3685/43-89 # 312071 

Meter (2) Details 

3 Count time (min): 

21.2 Meter (2) background (counts): 

0.0954 Meter (2) Efficiency (c/d): 

68.2 Meter (2) MDC (dpm/100 cm2
): 

Gross Result Net Result Activity 

(counts) (counts) (dpm/100 cm2
) 

31 9.8 27.4 

22 11.2 27.3 

26 4.8 13.4 

20 9.2 22.4 

37 15.8 44.2 

15 4.2 10.2 

36 14.8 41.4 

10 -0.8 -1.9 

19 -2.2 -6.1 

19 8.2 20.0 

11 -10.2 -28.5 

16 5.2 12.7 

16 -5.2 -14.5 

10 -0.8 -1.9 

28 6.8 19.0 

14 3.2 7.8 

20 -1.2 -3.4 

17 6.2 15.1 

28 6.8 19.0 

22 11.2 27.3 

15 -6.2 -17.3 

survey unit average=> 

dose estimate => 

11.1 

0.6 
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Pratt & Whitney East Hartford Site Final Status Survey Report 
FSSP #: Waste Trailer-001 

Attachment A - Final Status Survey Package 

GENERAL SECTION 

Survey unit #: Waste Trailer I FSSP #: Waste Trailer-001 

Survey unit name: Waste Storage Trailer 

DATA QUALITY OBJECTIVES (DQO) 
1. 0 State the problem 

2.0 

3.0 

The problem: To demonstrate that the level of residual radioactivity in survey unit 
Waste Trailer, a class 3 area, does not exceed the release criteria of 19 mrem/year 
Total Effective Dose Equivalent (TEDE) as specified in the East Hartford Final 
Status Survey Plan and that the potential dose from residual radioactivity is ALARA 
(As Low As Reasonably Achievable). 

Stakeholders: The primary stakeholders interested in the answer to this problem are 
Pratt & Whitney, the CT Department of Energy & Environmental Protection (CT 
DEEP) and the US Nuclear Regulatory Commission (USNRC). 

The Planning Team: The planning team consists of Radiation Safety & Control 
Services (RSCS) personnel. The primary decision maker is RSCS management. 

Schedule: Approximately one (1) working day is projected to implement this Final 
Status Survey Package (FSSP). Processing and shipping smears to the RSCS 
laboratory is expected to take one (1) working day. 

Resources: The primary resources needed to determine the answer to the problem 
are two (2) survey technicians to take measurements and obtain smears, one ( 1) 
Survey Supervisor to monitor and direct field activities and one (1) RSCS Engineer 
to prepare the plan, generate maps and evaluate data. A technician at the RSCS 
laboratory will analyze the smears and provide a hard copy of the results. 

Identify the decision 

Principal Study Question: Does the survey unit meet the release criteria specified 
above? 

Alternate Actions: Alternative actions include failure of the survey unit, remediation, 
reclassification and no action. 

The Decision: If the survey unit fails to demonstrate compliance with the release 
criteria, Then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 

Identify the inputs to the decision 

Information Needed: New total surface contamination measurements and removable 
surface contamination of the survey unit floor are needed to determine the 
concentration (dpm/100 cm2

) and variability of Th-232 present in the survey unit at 
the time of the Final Status Survey. 
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Source of the Information: The sources for the information to resolve the decision 
include historical records, professional judgment and new data collection. Survey 
design and implementing procedures are based on the East Hartford Final Status 
Survey Plan with input from the Multi-Agency Radiation Survey and Site 
Investigation Manual (MARSSIM NUREG-1575, Revision1). 

Basis for the Action Level: The Action Level provides the criterion used during the 
decision process for choosing among alternative actions (e.g., whether to take 
action or not to take action or whether to choose action 1 versus action 2). The 
Action Levels associated with implementing this plan are based on commitments in 
the East Hartford Final Status Survey Plan. 

The first step in evaluating FSS data for a given survey unit is to draw simple 
comparisons between the measurement results and the release criterion, which is 
identified as the derived concentration guideline value (DCGLw). The result of these 
comparisons will be one of three conclusions or Action Levels shown in Table 1 for 
this survey plan. 

Table 1 

Evaluation Result Conclusion 
All measured concentrations less Survey unit meets the release 
than the DCGLw criterion 
Average concentration exceeds Survey unit does not meet the 
the DCGLw release criterion 
Individual measurement result(s) 
exceeds the DCGLw and the Conduct the Sign test 
average concentration is less than 
the DCGLw 

Basis for Determining the Operational DCGL: The East Hartford Final Status Survey 
Plan, Revision 1, has defined the total surface activity TO-Ni concentration DCGLw 
equal to 354 dpm/1 00 cm2

. This DCGLw corresponds to the state of Connecticut 
release criterion of less than 19 mrem/year. RESRAD-BUILD v3.5 was selected to 
perform site-specific dose modeling of impacted structural surfaces at Pratt & 
Whitney. The end use scenario entails continued use of the buildings for industrial 
purposes; therefore, the Building Occupancy Scenario described in NUREG/CR-
5512, Volume 1, was selected to estimate potential radiation doses from radioactive 
material in buildings at the site. Results of the probabilistic sensitivity analysis and 
parameter selections for the RESRAD-BUILD code runs are presented in RSCS 
Technical Support Document number 14-003. 

Basis for Scan Measurements: Scanning is the process by which the technician uses 
portable radiation detection instruments to detect the presence of radionuclides on a 
specific surface (e.g., structural surfaces). A scanning survey is used to identify 
areas of elevated activity on that surface. The East Hartford Final Status Survey 
Plan, Revision 1, has specified that an approximately one meter radius around each 
direct measurement location will be scanned. 
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Basis for the Investigation Levels: Investigation levels serve as a quality control 
check to determine when a measurement process begins to deviate from expected 
norms. For example, a measurement that exceeds an investigation level may 
indicate a failing instrument or an improper measurement. However, in general, 
investigation levels are used to confirm that survey units have been properly 
classified. 

Exceeding an Investigation Level will require additional actions as identified later in 
this survey plan. The Investigation Levels specific to this survey unit are shown in 
Table 2. 

Table 2 

Measurement Type Investigation Criteria 
Fixed measurements or samples > 0.5 x DCGLw 
Scan measurements Detectable over background 

Surveying and Smear Analysis Methods to Meet the Data Requirements: 

The East Hartford Final Status Survey Plan, Revision 1, requires that the Minimum 
Detectable Concentration (MDC) for fixed measurements be as far below the 
DCGLw as possible. A value of 10% is the desired level of sensitivity with up to 50% 
of the DCGLw being acceptable. 

The maximum MDC for fixed measurements cannot exceed 50% of 354 dpm/1 00 
cm2

, or 177 dpm/100 cm2
. 

The limit for removable surface contamination has been set at 1 0% of the total 
surface contamination limit equal to 35 dpm/100 cm2

. 

The maximum MDC for smear analyses cannot exceed 50% of 35 dpm/100 cm2
, or 

17 dpm/100 cm2
. 

4.0 Define the boundaries of the survey 

Boundaries of the survey: The area to be assessed is the Waste Storage Trailer. The 
survey unit floor surface area is approximately 14.9 square meters (14.9 m2

) or 160 
square feet (160 ft2

), based upon physical measurements. Figure 1 presents an 
overview of the survey unit. 
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Figure 1 - Survey Unit Waste Trailer 

Temporal boundaries: Scanning and surveying in this survey unit will normally be 
performed only during the day. 

Constraints: The biggest constraints are time and obstacles. The survey unit is filled 
with operating equipment and personnel. It is anticipated many of the randomly 
chosen measurement locations will have to be moved around the existing 
equipment. 

Develop a decision rule 

The following decision rule has been developed to define a logical process for 
choosing among alternative actions for the principal study question associated with 
this survey unit. 

Decision Rule: If the survey unit fails to demonstrate compliance with the release 
criteria, then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 

Specify tolerable limits on decision errors 

The Null Hypothesis: Residual radioactivity in the survey unit exceeds the release 
criterion. 

Type I Error: This is also known as the a error. This is the error associated with 
incorrectly concluding that the null hypothesis has been rejected. The East Hartford 
Final Status Surve Plan, Revision 1 has set the a error at 0.05 5% . Therefore, a 
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value of 0.05 (5%) will be used for survey planning and data assessment for this 
survey unit. 

Type II Error: This is also known as the~ error. This is the error associated with 
incorrectly concluding that the null hypothesis has been accepted. The East 
Hartford Final Status Survey Plan, Revision 1 has set the ~error at 0.05 (5%). 
Therefore, a value of 0.05 (5%) will be used for survey planning and data 
assessment for this survey unit. 

7.0 Optimize the design 

Type of statistical test: The Sign Test will be the statistical test as specified in the East 
Hartford Final Status Survey Plan, Revision 1. 

Number of measurements: There are eighteen ( 18) random measurement locations 
as specified in the East Hartford Final Status Survey Plan, Revision 1. 

Number of judgmental measurements and locations: A minimum of three (3) 
judgmental measurements as specified in the East Hartford Final Status Survey 
Plan, Revision 1 will be collected at locations selected by the Survey Supervisor. 

GENERAL INSTRUCTIONS 

1. Survey personnel will follow the safety directives of P&W safety personnel when 
working in and around equipment. 

2. Survey personnel will have a pre-job briefing each morning. 

3. Survey personnel need to be aware of their surroundings in the survey unit. 

4. Survey and smears will be performed and obtained by qualified senior HP technicians 
under the direction of the Survey Supervisor. 

5. Detailed field notes and observations will be documented during the survey. 

6. Field instruments will be source checked before starting measurements and after 
completing measurements for the day. 

7. Photographs should be taken when possible at areas requiring investigations. 

8. Smears will be controlled under COC in accordance with procedure SOP 2.1.15, 
"Chain of Custody for Samples to be Analyzed in RSCS Laboratory" 

9. Field changes to this survey and sampling plan may be made by Survey Supervision. 
All changes will be made using a single line-out followed by an initial and date. The 
reason for the change will be included in the field notes. 

10. Documents generated during the performance of survey and sampling will be 
complete and legible. Corrections will be made using a single line-out followed by an 
initial and date. 
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SPECIFIC INSTRUCTIONS 

1. 

2. 

3. 

4. 

5. 

Initiate and utilize the Daily Survey Journal Sheet attached to this FSSP 

Field instruments to be used for this survey are the Eberline E-600 meter with a 
Ludlum 43-89 or Ludlum 43-93 detector. 

Establish the instrument background for measurements 

a. Initiate the Background and MDC form attached to this FSSP 

b. Stand near the center of the survey unit 

c. Hold the detector face down and waist height 

d. Set the count time to 3 minutes or integrate for 3 minutes 

e. Record the result on the form 

f. Perform 5 counts and complete the bottom of the form 

g. If the MDC is greater than 177 dpm/1 00 cm 2
, increase the count time and repeat 

h. Set the survey meter to the count rate mode 

i. Observe the meter and record the result on the form 

j. Repeat for a total of 5 results and complete the bottom of the form 

Locate each measurement location from the survey map with this FSSP 

a. If unable to perform measurements at that location, move that location to the 
nearest assessable spot and annotate the survey map. 

b. If many locations are moved due to obstructions, generate a new survey map at the 
end of the survey to document the actual measurement locations 

c. After establishing the 18 random locations, determine the locations of 3 judgmental 
survey locations. Annotate the survey map with the locations and identify them as 
19, 20 and 21. 

Perform scanning around each measurement location 

a. Hold the detector approximately 0.25 inch from the surface 

b. Turn the meter audio on 

c. Scan at a speed approximately 1 to 2 inches per second 

d. Scan a 1 meter radius around the measurement location 

e. If any detectable positive indication is observed (e.g. audible and/or visual) stop 
and hold the position for 2 seconds, backup and re-scan the spot. 

1) If the positive indication is not observed, continue scanning 

2) If the positive indication is observed again, stop and perform a direct 
measurement at that location and record on the Direct Measurement Results 
form with this FSSP. Record the location number and 1, 2 etc. For example; 
the first direct measurement from the scanning at location 1 would be annotated 
as 1-1. 

3) Obtain a 100 cm2 smear at the location of the direct measurement 
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f. Upon completion of the scan, record the result on the Scan Results form with this 
FSSP 

6. Perform a direct measurement at each location 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

a. Set the detector at approximately 0.25 inch from the surface 

b. Set the count time on the meter to 3 minutes or integrate for 3 minutes or the count 
time established in step 3 above. 

c. Record the result on the Direct Measurement Results form with this FSSP 

Obtain a smear at the measurement location 

a. Obtain a smear over a 100 cm2 area at the location of the direct measurement 

b. Prevent cross contamination of the smear after collection 

Complete the Direct Measurements Results form by calculating the activity for each 
measurement in dpm/100 cm 2

. 

Forward all paperwork to the Survey Supervisor for review. 

The Survey Supervisor will initiate an investigation if: 

• If any direct measurement is greater than or equal to 177 dpm/1 00 cm2 

• If any instrument source check failed at the end of the shift 

Document the investigation on the attached Data Investigation form. Record actions 
taken on the form such as: 

• Resurvey of all data collected by a failed post survey response check 

• Collection of additional direct measurements surrounding an elevated 
measurement to estimate the size of the elevated area 

• Collection of a gamma spectrum of the elevated area to determine radionuclides 
present 

• Collection of samples 

Generate a chain of custody for the smears. Annotate the form to ensure the MDA is 
less than 17 dpm. 

Gather all documents generated by this FSSP; background data, direct measurement 
results, survey maps, smear results, etc and place together in a survey file. 

The Survey Supervisor will forward the survey package to the Health Physicist for 
final review. 
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FSSP #: Waste Trailer-001 

The Health Physicist will complete the package review in accordance with the East 
Hartford Final Status Survey Plan, Termination of License SMB-151 at the East 
Hartford, CT Facility. This review and approval shall include determining that the data 
is complete and accurate, if further investigation or remediation is required, perform 
ALARA Cost benefit analysis as required, and determine if the decision rule is met. 

f~~JL-Prepared by: 

·J/1~. 
Date: 3-Dec-14 

Approved by 
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Pratt & Whitney East Hartford Site Final Status Survey Report 

Final Status Survey Package Direct Measurement Results 

FSSP: Waste Trailer-001 Survey Date: 12/11/14 

Investigation Level (dpm/100 cm2
): 177 

Survey meter (1): 

Survey meter (2): 

Meter (1) Details 

Count time (min): 

Meter (1) background (counts): 

Meter (1} Efficiency (c/d): 

Meter (1) MDC (dpm/100 cm2
): 

Location Meter# 

1 1 

2 2 

3 1 

4 2 

5 1 

6 2 

7 1 

8 2 

9 1 

10 2 

11 1 

12 2 

13 1 

14 2 

15 1 

16 2 

17 1 

18 2 

19 1 

20 2 

21 1 

E-600 #1018/43-89 # 223946 

E-600 #3685/43-89 # 312071 

Meter (2} Details 

3 Count time (min): 

22.4 Meter (2) background (counts): 

0.0954 Meter (2) Efficiency (c/d): 

69.9 Meter (2) MDC (dpm/100 cm2
): 

Gross Result Net Result Activity 

(counts) (counts) (dpm/100 cm2
) 

27 4.6 12.9 

21 3.8 9.3 

21 -1.4 -3.9 

27 9.8 23.9 

30 7.6 21.2 

13 -4.2 -10.2 

39 16.6 46.4 

22 4.8 11.7 

35 12.6 35.2 

28 10.8 26.3 

26 3.6 10.1 

17 -0.2 -0.5 

34 11.6 32.4 

18 0.8 1.9 

40 17.6 49.2 

21 3.8 9.3 

42 19.6 54.8 

31 13.8 33.6 

36 13.6 38.0 

21 3.8 9.3 

38 15.6 43.6 

survey unit average=> 

dose estimate => 

21.6 

1.2 
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Pratt & Whitney East Hartford Site Final Status Survey Report 
FSSP #: E-BLDG-001 

Attachment A- Final Status Survey Package 

GENERAL SECTION 

Survey unit#: E-BLDG I FSSP #: E-BLDG-001 

Survey unit name: E Building 

DATA QUALITY OBJECTIVES (DQO) 
1.0 State the problem 

2.0 

3.0 

The problem: To demonstrate that the level of residual radioactivity in survey unitE
BLDG, a class 3 area, does not exceed the release criteria of 19 mrem/year Total 
Effective Dose Equivalent (TEDE) as specified in the East Hartford Final Status 
Survey Plan and that the potential dose from residual radioactivity is ALARA (As 
Low As Reasonably Achievable). 

Stakeholders: The primary stakeholders interested in the answer to this problem are 
Pratt & Whitney, the CT Department of Energy & Environmental Protection (CT 
DEEP) and the US Nuclear Regulatory Commission (USNRC). 

The Planning Team: The planning team consists of Radiation Safety & Control 
Services (RSCS) personnel. The primary decision maker is RSCS management. 

Schedule: Approximately one (1) working day is projected to implement this Final 
Status Survey Package (FSSP). Processing and shipping smears to the RSCS 
laboratory is expected to take one (1) working day. 

Resources: The primary resources needed to determine the answer to the problem 
are two (2) survey technicians to take measurements and obtain smears, one (1) 
Survey Supervisor to monitor and direct field activities and one (1) RSCS Engineer 
to prepare the plan, generate maps and evaluate data. A technician at the RSCS 
laboratory will analyze the smears and provide a hard copy of the results. 

Identify the decision 

Principal Study Question: Does the survey unit meet the release criteria specified 
above? 

Alternate Actions: Alternative actions include failure of the survey unit, remediation, 
reclassification and no action. 

The Decision: If the survey unit fails to demonstrate compliance with the release 
criteria, Then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 

Identify the inputs to the decision 

Information Needed: New total surface contamination measurements and removable 
surface contamination of the survey unit floor are needed to determine the 
concentration ( dpm/1 00 cm2

) and variability of Th-232 present in the survey unit at 
the time of the Final Status Survey. 
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Source of the Information: The sources for the information to resolve the decision 
include historical records, professional judgment and new data collection. Survey 
design and implementing procedures are based on the East Hartford Final Status 
Survey Plan with input from the Multi-Agency Radiation Survey and Site 
Investigation Manual (MARSSIM NUREG-1575, Revision1). 

Basis for the Action Level: The Action Level provides the criterion used during the 
decision process for choosing among alternative actions (e.g., whether to take 
action or not to take action or whether to choose action 1 versus action 2). The 
Action Levels associated with implementing this plan are based on commitments in 
the East Hartford Final Status Survey Plan. 

The first step in evaluating FSS data for a given survey unit is to draw simple 
comparisons between the measurement results and the release criterion, which is 
identified as the derived concentration guideline value (DCGLw). The result of these 
comparisons will be one of three conclusions or Action Levels shown in Table 1 for 
this survey plan. 

Table 1 

Evaluation Result Conclusion 
All measured concentrations less Survey unit meets the release 
than the DCGLw criterion 
Average concentration exceeds Survey unit does not meet the 
the DCGLw release criterion 
Individual measurement result(s) 
exceeds the DCGLw and the Conduct the Sign test 
average concentration is less than 
the DCGLw 

Basis for Determining the Operational DCGL: The East Hartford Final Status Survey 
Plan, Revision 1, has defined the total surface activity TO-Ni concentration DCGLw 
equal to 354 dpm/100 cm2

• This DCGLw corresponds to the state of Connecticut 
release criterion of less than 19 mrem/year. RESRAD-BUILD v3.5 was selected to 
perform site-specific dose modeling of impacted structural surfaces at Pratt & 
Whitney. The end use scenario entails continued use of the buildings for industrial 
purposes; therefore, the Building Occupancy Scenario described in NUREG/CR-
5512, Volume 1, was selected to estimate potential radiation doses from radioactive 
material in buildings at the site. Results of the probabilistic sensitivity analysis and 
parameter selections for the RESRAD-BUILD code runs are presented in RSCS 
Technical Support Document number 14-003. 

Basis for Scan Measurements: Scanning is the process by which the technician uses 
portable radiation detection instruments to detect the presence of radionuclides on a 
specific surface (e.g., structural surfaces). A scanning survey is used to identify 
areas of elevated activity on that surface. The East Hartford Final Status Survey 
Plan, Revision 1, has specified that an approximately one meter radius around each 
direct measurement location will be scanned. 
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Pratt & Whitney East Hartford Site Final Status Survey Report 
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Basis for the Investigation Levels: Investigation levels serve as a quality control 
check to determine when a measurement process begins to deviate from expected 
norms. For example, a measurement that exceeds an investigation level may 
indicate a failing instrument or an improper measurement. However, in general, 
investigation levels are used to confirm that survey units have been properly 
classified. 

Exceeding an Investigation Level will require additional actions as identified later in 
this survey plan. The Investigation Levels specific to this survey unit are shown in 
Table 2. 

Table 2 

Measurement Type Investigation Criteria 
Fixed measurements or samples > 0.5 x DCGLw 
Scan measurements Detectable over background 

Surveying and Smear Analysis Methods to Meet the Data Requirements: 

The East Hartford Final Status Survey Plan, Revision 1, requires that the Minimum 
Detectable Concentration (MDC) for fixed measurements be as far below the 
DCGLw as possible. A value of 10% is the desired level of sensitivity with up to 50% 
of the DCGLw being acceptable. 

The maximum MDC for fixed measurements cannot exceed 50% of 354 dpm/1 00 
cm2

, or 177 dpm/100 cm2
. 

The limit for removable surface contamination has been set at 10% of the total 
surface contamination limit equal to 35 dpm/1 00 cm2

. 

The maximum MDC for smear analyses cannot exceed 50% of 35 dpm/1 00 cm2
, or 

17 dpm/100 cm2
• 

Define the boundaries of the survey 

Boundaries of the survey: The area to be assessed is the E Building. The survey unit 
surface area is approximately 16,812 square meters (16,812 m2

) or 180,967 square 
feet (180,967 ft2), based upon CAD drawings. Figure 1 presents an overview of the 
survey unit. 
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Figure 1 - Survey Unit E-BLDG 

D 

Temporal boundaries: Scanning and surveying in this survey unit will normally be 
performed only during the day. 

Constraints: The biggest constraints are time and obstacles. The survey unit is filled 
with operating equipment and personnel. It is anticipated many of the randomly 
chosen measurement locations will have to be moved around the existing 
equipment. 

Develop a decision rule 

The following decision rule has been developed to define a logical process for 
choosing among alternative actions for the principal study question associated with 
this survey unit. 

Decision Rule: If the survey unit fails to demonstrate compliance with the release 
criteria, then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 

Specify tolerable limits on decision errors 

The Null Hypothesis: Residual radioactivity in the survey unit exceeds the release 
criterion. 
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Type I Error: This is also known as the a error. This is the error associated with 
incorrectly concluding that the null hypothesis has been rejected. The East Hartford 
Final Status Survey Plan, Revision 1 has set the a error at 0.05 (5%). Therefore, a 
value of 0.05 (5%) will be used for survey planning and data assessment for this 
survey unit. 

Type II Error: This is also known as the 13 error. This is the error associated with 
incorrectly concluding that the null hypothesis has been accepted. The East 
Hartford Final Status Survey Plan, Revision 1 has set the 13 error at 0.05 (5%). 
Therefore, a value of 0.05 (5%) will be used for survey planning and data 
assessment for this survey unit. 

7.0 Optimize the design 

Type of statistical test: The Sign Test will be the statistical test as specified in the East 
Hartford Final Status Survey Plan, Revision 1. 

Number of measurements: There are eighteen (18) random measurement locations 
as specified in the East Hartford Final Status Survey Plan, Revision 1. 

Number of judgmental measurements and locations: A minimum of three (3) 
judgmental measurements as specified in the East Hartford Final Status Survey 
Plan, Revision 1 will be collected at locations selected by the Survey Supervisor. 

GENERAL INSTRUCTIONS 

1. Survey personnel will follow the safety directives of P&W safety personnel when 
working in and around equipment. 

2. Survey personnel will have a pre-job briefing each morning. 

3. Survey personnel need to be aware of their surroundings in the survey unit. 

4. Survey and smears will be performed and obtained by qualified senior HP technicians 
under the direction of the Survey Supervisor. 

5. Detailed field notes and observations will be documented during the survey. 

6. Field instruments will be source checked before starting measurements and after 
completing measurements for the day. 

7. Photographs should be taken when possible at areas requiring investigations. 

8. Smears will be controlled under COC in accordance with procedure SOP 2.1.15, 
"Chain of Custody for Samples to be Analyzed in RSCS Laboratory" 

9. Field changes to this survey and sampling plan may be made by Survey Supervision. 
All changes will be made using a single line-out followed by an initial and date. The 
reason for the change will be included in the field notes. 

10. Documents generated during the performance of survey and sampling will be 
complete and legible. Corrections will be made using a single line-out followed by an 
initial and date. 
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SPECIFIC INSTRUCTIONS 

1. 

2. 

3. 

4. 

5. 

Initiate and utilize the Daily Survey Journal Sheet attached to this FSSP 

Field instruments to be used for this survey are the Eberline E-600 meter with a 
Ludlum 43-89 or Ludlum 43-93 detector. 

Establish the instrument background for measurements 

a. Initiate the Background and MDC form attached to this FSSP 

b. Stand near the center of the survey unit 

c. Hold the detector face down and waist height 

d. Set the count time to 3 minutes or integrate for 3 minutes 

e. Record the result on the form 

f. Perform 5 counts and complete the bottom of the form 

g. If the MDC is greater than 177 dpm/1 00 cm2
, increase the count time and repeat 

h. Set the survey meter to the count rate mode 

i. Observe the meter and record the result on the form 

j. Repeat for a total of 5 results and complete the bottom of the form 

Locate each measurement location from the survey map with this FSSP 

a. If unable to perform measurements at that location, move that location to the 
nearest assessable spot and annotate the survey map. 

b. If many locations are moved due to obstructions, generate a new survey map at the 
end of the survey to document the actual measurement locations 

c. After establishing the 18 random locations, determine the locations of 3 judgmental 
survey locations. Annotate the survey map with the locations and identify them as 
19, 20 and 21. 

Perform scanning around each measurement location 

a. Hold the detector approximately 0.25 inch from the surface 

b. Turn the meter audio on 

c. 

d. 

e. 

Scan at a speed approximately 1 to 2 inches per second 

Scan a 1 meter radius around the measurement location 

If any detectable positive indication is observed (e.g. audible and/or visual) stop 
and hold the position for 2 seconds, backup and re-scan the spot. 

1) If the positive indication is not observed, continue scanning 

2) If the positive indication is observed again, stop and perform a direct 
measurement at that location and record on the Direct Measurement Results 
form with this FSSP. Record the location number and 1, 2 etc. For example; 
the first direct measurement from the scanning at location 1 would be annotated 
as 1-1. 

3) Obtain a 100 cm2 smear at the location of the direct measurement 
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Pratt & Whitney East Hartford Site Final Status Survey Report 
FSSP #: E-BLDG-001 

f. Upon completion of the scan, record the result on the Scan Results form with this 
FSSP 

Perform a direct measurement at each location 

a. Set the detector at approximately 0.25 inch from the surface 

b. Set the count time on the meter to 3 minutes or integrate for 3 minutes or the count 
time established in step 3 above. 

c. Record the result on the Direct Measurement Results form with this FSSP 

Obtain a smear at the measurement location 

a. Obtain a smear over a 100 cm2 area at the location of the direct measurement 

b. Prevent cross contamination of the smear after collection 

Complete the Direct Measurements Results form by calculating the activity for each 
measurement in dpm/100 cm2

. 

Forward all paperwork to the Survey Supervisor for review. 

The Survey Supervisor will initiate an investigation if: 

• If any direct measurement is greater than or equal to 177 dpm/1 00 cm2 

• If any instrument source check failed at the end of the shift 

Document the investigation on the attached Data Investigation form. Record actions 
taken on the form such as: 

• Resurvey of all data collected by a failed post survey response check 

• Collection of additional direct measurements surrounding an elevated 
measurement to estimate the size of the elevated area 

• Collection of a gamma spectrum of the elevated area to determine radionuclides 
present 

• Collection of samples 

Generate a chain of custody for the smears. Annotate the form to ensure the MDA is 
less than 17 dpm. 

Gather all documents generated by this FSSP; background data, direct measurement 
results, survey maps, smear results, etc and place together in a survey file. 

The Survey Supervisor will forward the survey package to the Health Physicist for 
final review. 
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Pratt & Whitney East Hartford Site Final Status Survey Report 
FSSP #: E-BLDG-001 

The Health Physicist will complete the package review in accordance with the East 
Hartford Final Status Survey Plan, Termination of License SMB-151 at the East 
Hartford, CT Facility. This review and approval shall include determining that the data 
is complete and accurate, if further investigation or remediation is required, perform 
ALARA Cost benefit analysis as required, and determine if the decision rule is met. 

Prepared by: ___ f_~ _____ c;.-._k_~ _____ _ Date: __ 1.:...-.::::D..::::.e~c-....:.1...!.4 ___ _ 

Approved by_---+-.~---r-/-r':t..........._Yi.._-""=-_ --· Date: ---=2--=D=e=c---'1'-'4 __ _ 
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Final Status Survey Package Direct Measurement Results 
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Investigation Level (dpm/100 cm2
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Survey meter (1}: 

Survey meter (2}: 

Meter (1} Details 

Count time (min): 

Meter (1} background (counts): 

Meter (1} Efficiency (c/d): 

Meter (1} MDC (dpm/100 cm2
}: 

Location Meter# 

1 2 

2 1 

3 2 

4 1 

5 2 

6 1 

7 2 

8 1 

9 2 

10 1 

11 2 

12 1 

13 2 

14 1 

15 2 

16 1 

17 2 

18 1 

19 2 

20 1 

21 2 

E-600 #1018/43-89 # 223946 

E-600 #3685/43-89 # 312071 

Meter (2} Details 

3 Count time (min): 

22.6 Meter (2} background (counts): 

0.0954 Meter (2} Efficiency (c/d): 

70.2 Meter (2} MDC (dpm/100 cm2
}: 

Gross Result Net Result Activity 

(counts) (counts) (dpm/100 cm2
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11 -8.0 -19.5 

28 5.4 15.1 

15 -4.0 -9.7 

26 3.4 9.5 

9 -10.0 -24.4 

18 -4.6 -12.9 

10 -9.0 -21.9 

24 1.4 3.9 

14 -5.0 -12.2 

21 -1.6 -4.5 

16 -3.0 -7.3 

22 -0.6 -1.7 

12 -7.0 -17.0 

19 -3.6 -10.1 

15 -4.0 -9.7 

26 3.4 9.5 

17 -2.0 -4.9 

28 5.4 15.1 

19 0.0 0.0 

19 -3.6 -10.1 

24 5.0 12.2 

survey unit average=> 

dose estimate => 

-4.8 

-0.3 
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1.0 EXECUTIVE SUMMARY 

This report presents the methodology and results of Final Status Surveys performed at the Pratt 
& Whitney facility in Middletown, CT. The results of these surveys provide the justification to 
terminate the Nuclear Regulatory Commission (NRC) SMB-151 license (1) (2) at that location. 
(3) (4) A Final Status Survey Plan (5) (6) using a site-specific Derived Concentration Guideline 
Level (DCGL) (7) (8) (9) was reviewed (10) and approved by the NRC. Procedures and survey 
packages were prepared in accordance with the plan. Final Status Surveys were performed 
from November 3, 2014 to November 7, 2014. Ten survey units were surveyed. A total of two 
hundred nineteen (219) direct measurements and 219 smears were collected and evaluated. All 
the direct measurement results were less than one-half (50%) of the DCGL. All smear results 
were less than the alpha MDC of 5.64 dpm/100 cm2

. Evaluation of these data shows that all ten 
survey units meet the unrestricted release criteria. 

2.0 HISTORICAL SITE ASSESSMENT 

The P&W Middletown, Connecticut site is located on 1,100 acres of land in Middlesex County 
on the west bank of the Connecticut River. Figure 2-1 presents an aerial view of the Middletown 
site. 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 Aircraft Road, 
Middletown, 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 TO-Nickel 
or TO-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. Building 10 was constructed in 1968 
and was used for the manufacture of jet engine heat shields and burn cups from TO-Ni. No 
smelting or alloying of the metal was done in Building 10. 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 lapping compounds which remained wet, entailing very low airborne 
radioactivity release fractions (ARFs). Any contamination present was the result of stamping, 
forming, de-burring, tumbling, polishing or some other low velocity, low temperature operation. 
Standard housekeeping practices were employed at that time which included cleaning up each 
work station at the end of each shift. This fabrication work did not occur in any other building at 
the Middletown facility. 

Licensed activities in Building 10 ceased in 2000 when the TO-Ni sheet metal stock and 
manufacturing equipment were moved to the East Hartford Facility. Building 10 was surveyed 
on June 20, June 26, and July 28 of 2000 (11) and was demolished between August 2004 and 
December 2004. The remaining concrete pad was surveyed for termination from the license in 
2012. The concrete pad surveys took place over a two-week period at the end of July through 
the beginning of August in 2012. (12) The final report of the decommissioning surveys of the 
Building 10 concrete pad was submitted in February 2013 ( 13) with a letter requesting release 
of the Building 10 concrete pad for unrestricted use and removal of the Middletown site from the 
license. The NRC responded that other buildings had radioactive materials used in them as well 
at the Middletown campus in a letter dated May 23, 2013 and denied the application to remove 
the Middletown campus from the license. (14) In a letter to the NRC on June 19, 2013 (15) Pratt 
& Whitney amended this request to limit the termination from the license of just the Building 10 
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concrete pad. The remaining concrete pad from Building 10 was released for unrestricted use 
by the NRC. (16) 

Figure 2-1 Aerial View of the Middletown Site 

Based upon the Historical Site Assessment, (6) Table 2-1 presents the survey units that were 
established for the Final Status Survey. 

Survey Unit 
1 
2 
3 
4 
5 
6 

7 

8 
9 
10 
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Table 2-1 Final Status Survey Units 

Description Survey Scope 
220M East Half Floor only 
220M West Half Floor only 
220A Building Northeast Quadrant Floor only 
220A Building Northwest Quadrant Floor only 
220A Building Southeast Quadrant Floor only 
220A Building Southwest Quadrant Floor only 

Building 410 Engine Test Cells (8) 
Walls and Exhaust 
Pipe only 

Building 140 Floor only 
Building 440 Floor only 
Building 150 Floor only 
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3.0 SURVEY PLANNING 

Survey packages were prepared for each survey unit in accordance with RSCS Standard 
Operating Procedures (SOPs). (17) The Data Quality Objective (DQO) process was used to 
develop each package. Packages included instructions for planning, performance, 
documentation, review and approval of the Final Status Survey for the survey unit. 

3.1 Classification and Surface Area Limits of Survey Units 

Based upon the Historical Site Assessment, (6) all ten survey units in the P&W Middletown 
- facility are designated as Class 3. Based upon the guidance in MARSSIM, there are no surface 

area limits for Class 3 survey units. (18) 

-
-
-
-
--

-
--
-

·-
---
--

3.2 Determination of DCGLs 

Results of the probabilistic sensitivity analysis and parameter selections for the RESRAD-BUILD 
code runs were presented to the Nuclear Regulatory Commission for review and approval. (8) 
(7) Using a conservative methodology that included the radon pathway, a site-specific total 
surface activity TD-Ni concentration DCGLw of 354 dpm/1 00 cm2 was calculated for use at 
P&W. This DCGLw corresponds to the state of Connecticut release criterion of 19 mrem/year. 
(19) (20) 

The removable contamination activity concentration was set at 10% of the total activity DCGLw 
which is equal to 35 dpm/100 cm2

• (6) 

One modification was made to the site-specific DCGLw. One survey unit, Building 140, was 
previously used to support CANEL operations. At the time of the previous license termination 
surveys, beta/gamma residual radioactivity was detected in the floor from those operations. (21) 
If 5000 dpm/100 cm2 of Cs-137 and 5000 dpm/100 cm2 of Co-60 (e.g., twice the license 
termination limit) was left in Building 140 in 1994, the decayed Cs-137 and Co-60 activities 
divided by the current NRC screening DCGLs is 21.4% of the site-specific 19 mrem limit of 354 
dpm/100 cm2

• Therefore, for the final status survey in Building 140, the site-specific DCGL was 
reduced to 278 dpm/1 00 cm2 to account for any residual beta/gamma radioactivity from the 
CANEL operations. (6) 

3.3 Number of Fixed Measurements 

Using the relative shift value of 1.5, and the a and J3 decision error rate values of 0.05, the 
minimum number of measurements for each survey unit from Table 5-5 of MARSSIM (18) is 
equal to eighteen (18). Three additional measurements at biased locations were added to each 
survey unit. 

3.4 Determining Measurement Locations 

All survey units at the Middletown site are designated as Class 3; therefore, all measurement 
locations were selected at random. The random measurement locations were determined by 
Visual Sample Plan Version 6.0. (22) In addition to randomly selected locations, three additional 
biased sample locations were added (e.g. near floor drains, TD-Ni historical storage and use 
areas). The biased measurement locations were determined by the survey team lead. If the 
exact location of a randomly selected measurement location was inaccessible due to an 
obstruction, the nearest accessible location was surveyed. 
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3.5 Data Investigations 

Because all survey units at Middletown are designated as Class 3, a fixed measurement that is 
greater than 0.5 x DCGLw will be investigated. Any scan measurement that shows a positive 
indication over background will also be investigated. 

4.0 SURVEY IMPLEMENTATION 

The requirements and objectives outlined in the Middletown Final Status Survey plan were 
incorporated into a final status survey package for each survey unit. Each plan contained: 

• 
• 
• 
• 
• 
• 
• 
• 

Responses to the 7 DQO steps; 
maps of the survey unit with measurement/wipe sample locations; 
applicable DCGLs; 
instrumentation to be used; 
investigation criteria; 
QAJQC requirements (e.g., instrument response checks); 
applicable health and safety precautions; and 
applicable procedures . 

A copy of each final status survey package is presented in Attachments 2 through 11. 

4.1 Scanning 

Because all survey units at Middletown are Class 3, only judgmental scanning was performed in 
each survey unit. A minimum of a 1 meter radius was scanned around each direct measurement 
location. (6) The detector was passed over the surface at a rate of approximately 1 to 2 inches 
per second. All technicians were using ear-phones while scanning. Survey packages instructed 
personnel performing scans that if any detectable positive indication is observed (e.g. audible 
and/or visual) to stop and hold the position for 2 seconds, backup and re-scan the spot. If the 
positive indication is observed again, stop and perform a direct measurement and obtain a 
smear at that location. Only 1 location in 1 survey unit; location 9 in B220A-SE-001, had a 
positive indication observed. A total of 3 positive indications in the 1 meter radius were 
observed. The results of the direct measurements at those locations are all less than 50% of 
the DCGL and are presented in Attachment 5. 

- 4.2 Direct Measurements 

-------

The count time for all direct measurements was 3 minutes. Eighteen (18) direct measurements 
were collected in each survey unit at the Middletown site, with the exception of Survey Unit B-
41 0-001. Because of the uniqueness of that survey unit; test cell exhaust ducts, a total of 24 
direct measurements were collected; 3 per exhaust duct with 8 exhaust ducts. An additional 3 
biased fixed measurements were also collected in each survey unit. The results of the direct 
measurements are presented in Attachments 2 through 11. All direct measurements are less 
than 50% of the DCGL. 

4.3 Survey Instrumentation 

All scanning and direct measurements were performed with Ludlum Model 43-89 detectors 
- connected to Eberline Model E-600 (23) meters with SmartPAC connectors. SmartPAC 

-
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connectors include a memory device which contains all pertinent calibration and operating 
criteria. Instruments were calibrated and source checked in accordance with RSCS SOPs. (24) 
The detectors were placed into a holder to allow the technicians to stand while scanning and 
taking direct measurements and keeping the distance between the detector face and the 
surface at a constant~ inch (0.64 em). Figure 4-1 is a picture of the detector holder and 
Figure 4-2 is a close-up of the holder and stand-offs. 
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Figure 4-1 Ludlum 43-89 Holder 
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Figure 4-2 Ludlum 43-89 Holder and Spacers 

4.4 Calibration 

The source used for the instrument calibrations is a 5 em diameter Th-230 source. The 
calibration standard is traceable to the National Institute of Standards and Technology (NIST). 
The detector efficiencies were determined at a distance of~ inch (0.64 em) to match the 
distance from the detector face to the surface. The detector efficiencies ranged from 0.0922 c/d 
to 0.1106 c/d. Copies of the instrument calibration certificates are presented in Attachment 1. 

4.5 Response Checks 

All survey instrumentation was response checked prior to and after each survey. Only one 
survey meter malfunctioned during a survey. All the data collected from that meter were re
collected with a new meter. All pre and post survey response checks were satisfactory. 

4.6 MDCs for Fixed Measurements 

Before any measurements were made in a survey unit, the average background and Minimum 
Detectable Concentration (MDC) were calculated. Five 3-minute counts, with the detector held 
at waist height, were obtained in the survey unit. The average background was used in the 
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equation shown below to calculate the MDC. The MDCs ranged from 31.8 dpm/100 cm2 to 73.4 
dpm/1 00 cm2 or 9% to 20.7% of the 354 dpm/1 00 cm2 DCGL. The calculated MDCs for each 
instrument used in each survey unit are presented in Attachments 2 through 11. 

Per NUREG-1507 (25), MDCs for fixed measurements are computed as 

C 
3+4.65-JCa" 

MD tixed Kt 

Where: 
3 and 4.65 =constants as described in NUREG-1507; 
C8 = background counts during the measurement time interval (t); 
t = measurement time; and 
K = a proportionality constant that relates the detector response to the activity 

level in the sample being measured. 

The proportionality constant K typically encompasses the detector efficiency, self-absorption 
factors and probe area corrections, as required. 

4. 7 MDCs for Alpha Scan Surveys for Structure Surfaces 

Five random count rate readings over a minute were recorded and resulting background range 
(mean+/- 3 standard deviations) was established. This range was only used for information 
purposes. No calculations or evaluations were made using this data. 

The alpha scans were performed at a very slow speed; between 1 and 2 inches per second with 
the Ludlum 43-89 moving in the 4 inch (1 0 em) width direction. All technicians were using ear
phones while scanning and made decisions based upon a detectable audible increase in count 
rate. Using Figure J.4 in MARSSIM, we have estimated the probability of detecting 2 or more 
counts over a 100 cm2 source equal to the site-specific DCGL to be between 70 and 90 percent. 

- 4.8 MDCs for Wipe Samples 

-
-
----
lilllli 

-
-

Wipe samples were collected and controlled using chain of custody procedures. (26) The wipes 
were counted on a Tennelec Model LB51 00 low background alpha/beta automatic proportional 
counter. (27) This counter has internal software to calculate the MDA and Critical Level. The 
smear efficiency was determined with the same NIST traceable Th-230 source used for the 
Ludlum 43-89 calibrations. The MDA for all smear analyses was 5.64 dpm. This corresponds to 
an MDC of 5.64 dpm/100 cm2

. 

5.0 DATAASSESSMENT 

5.1 Initial Evaluation 

The first step in evaluating the data for a given survey unit is to draw simple comparisons 
between the measurement results and the release criterion. The result of these comparisons 
will be one of three conclusions: 1) the unit meets the release criterion; 2) the unit does not 
meet the release criterion; or 3) no conclusion can be drawn from simple comparisons and thus 
one of the non-parametric statistical tests must be applied. 
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For final status survey data collected at the Middletown site, the initial data evaluation was as 
described in Table 5-1. (6) 

Table 5-1 Initial Evaluation of Survey Results 

Evaluation Result Conclusion 
All measured concentrations less than the Survey unit meets the release criterion 
DCGLw 
Average concentration exceeds the Survey unit does not meet the release 
DCGLw criterion 
Individual measurement result(s) exceeds 
the DCGLw and the average concentration Conduct the Sign test 
is less than the DCGLw 

All measured concentrations in all survey units are less than 50% of the DCGL; therefore, all 
,_ survey units meet the release criterion. 

- 5.2 Data Assessment Summary 

A summary of the direct measurements has been compiled and is presented in Table 5-2. -
Table 5-2 Summary of Direct Measurements -- Number Direct Measurements (dpm/100 cm2

) 
Dose 

Survey Unit collected Estimate 
Average Max Min (mrem/y) - B-140 21 7.2 36.9 -10.6 0.5 - B-150 21 1.7 20.7 -13.9 0.1 

- B220A-NE 21 -1.8 20.7 -17.9 0.0 

B220A-NW 21 4.3 40.9 -15.1 0.2 - B220A-SE 21 2.7 33.5 -29.7 0.1 - B220A-SW 24 3.2 118.0 -26.6 0.2 - B220M-EH 21 9.7 39.7 -11.7 0.5 - B220M-WH 21 -11.7 -1.7 -19.1 0.0 

B-410 27 4.3 32.4 -13.9 0.2 - B-440 21 -17.9 38.5 -46.8 0.0 -- 5.3 ALARA Evaluations - The average residual radioactivity in all survey units is less than 50% of the DCGL; therefore, an 
- ALARA evaluation does not need to be performed. -
---
-
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6.0 CONCLUSIONS 

The DQO process was used in developing the Final Status Survey packages. As part of that 
process, the Null Hypothesis assumed that the survey unit exceeds the release criterion. Based 
upon all the direct measurements being less than 50% of the DCGL, the null hypothesis is 
rejected and all survey units meet the release criterion. 
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"t .. ·-R-sCShitnev Middl town Site Final --ti¥Ifllp!ld .c--\ ID Number: 22394583190-0 

lladiaban S.ofety & Oonlrol Servicl!!l 

Customer: Joan Ervey 
Radiation Safety & Control Services, Inc. 
91 Portsmouth Avenue 

Instrument 

Ludlum Model 43-89 

Serial Number 

223945 

Stratham, NH 03885 

Probe Model & SN 

Internal Probe 
Internal Probe 
Internal Probe 

Outer Physical Check: Pass 

Isotope 

Tc-99 
Th-230 
Th-230 

Efficiency 

0.0408 C/D 
0.0922 C/D 
0.1828 C/D 

Tap Test: Pass I 

NIST Source ID 

Tc-99 (SN: 63963 (Beta)) 
Th-230 (SN: S-963) 
Th-230 (SN: S-963) 

I Electronics Checks As Found 

L High Voltage 742 Volts 

Comments: All As Left readings taken subsequent to repair. Calibrated with E-600 SN 01033 (Calibration Due 
Date= 9/19/2015) 
Check Source Acceptance Range (With RSCS Projects Alpha/Beta Source 001) = 2.916 to 4.37 4 kcpm on the 
alpha plus beta channel 

Geometry 

@1/4" 
@1/4" 

On Flat Surface 

As Left 

742 Volts 
J 

Calibrated by:~~ QA 
Review: 

Date: 10/21/2014 

Expires: 10/21/2015 

Atmospheric Conditions- Temperature: 74° F Humidity: 23% Barometric Pressure:29.88 in/hg 

This calibration was performed by RSCS using one or more of the following NIST Traceable radiation sources: 
Tech Ops Model773 Cs-137 Beam Calibrator (SIN S-1110), characterized using Exradin Model AS (SIN 185) and Keithley Electrometer Model617 (SIN 0547677) in accordance with 
methods specified in RSCS TSD 11-008, with estimated uncertainty of 6.0%. 
J. L. Shepherd and Associates Model 89 Cs-137 Box Calibrator (SIN 9141 ), characterized using Exradin, Model A6 (SIN 185), A3 (SIN 197), A 12 (SIN XA091124), and Keithley 
Electrometer Model617 (S/N 0547677) in accordance with methods specified in RSCS TSD 11-001, with estimated uncertainty of 2.7%. 
RSCS Neutron Calibrator, AmBe Source Model NUMEC-AM-31 (SIN Am-478), characterized using Far West Technologies Model FWAD-1 "HAWK" TEPC (SIN 021) in accordance with 
the methods specified in RSCS TSD 13-002, with estimated uncertainty of 9.4% 
Calibrations performed in conformance to the following documents: ANSI N323A (1997); RSCS New Hampshire Radioactive Material License Number 381 R. RSCS calibration services 
are performed in accordance with the RSCS Radiation Protection Program Manual and Standard Operating Procedures. 
Calibration Laboratory is operated in accordance with ANSI/NCSL Z54G-1-1994 
This calibration certificate shall not be reproduced except in full without the express written consent of RSCS, Inc. 

Radiati'l'>Safe!:i. aQd,Conti,Oij;~jf:es, Inc. 
91 Port~ \live! ~~!ni! r'lMt3885 
1-800-525-8339 (603) 778·2871 

Subject to the export control restrictions on the 

Fax (603) 778-6879 wwwrads'fttte'rpage Of thiS dOCUment 
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~·-- Pratt & Whitnev Middl town Site Final SbiUJtilloiWJiilllp!!d 'RSCS IDNumber:22394683!87-0 

flldiabon s.1ety a. Conlrol Ser•ices 

Customer: Joan Ervey 
Radiation Safety & Control Services, Inc. 
91 Portsmouth Avenue 

Instrument 

Ludlum Model 43-89 
Serial Number 

223946 

Stratham, NH 03885 

Probe Model & SN 

Internal Probe 
Internal Probe 
Internal Probe 

Outer Physical Check: Pass 

Isotope 

Tc-99 
Th-230 
Th-230 

Efficiency 

0.0672 C/D 
0.0954 C/D 
0.1673 C/D 

Tap Test: Pass I 

NIST Source ID 

Tc-99 (SN: 63963 (Beta)) 
Th-230 (SN: S-963) 
Th-230 (SN: S-963) 

I Electronics Checks As Found 

I High Voltage 674 Volts 

Comments: Calibrated with E-600 SN 01018 (Calibration Due Date= 10/21/2015) 
Check Source Acceptance Range (With RSCS Projects Alpha/Beta Source 001) = 4.444 to 6.666 kcpm on the 
alpha plus beta channel 

Geometry 

@1/4" 
@1/4" 

On Flat Surface 

As Left 

645 Volts 

QA 
Review: 

Date: 10/22/2014 

Expires: 10/22/2015 

Atmospheric Conditions- Temperature: 70° F Humidity: 43% Barometric Pressure:29.98 in/hg 

This calibration was performed by RSCS using one or more of the following NIST Traceable radiation sources: 
Tech Ops Model773 Cs-137 Beam Calibrator (S/N S-1110), characterized using Exradin Model A6 (S/N 185) and Keithley Electrometer Model617 (S/N 0547677) in accordance with 
methods specified in RSCS TSD 11-008, with estimated uncertainty of 6.0%. 
J.L. Shepherd and Associates Model89 Cs-137 Box Calibrator (SIN 9141 ), characterized using Exradin, Model A6 (SIN 185), A3 (SIN 197), A12 (SIN XA091124), and Keithley 
Electrometer Model617 (S/N 0547677) in accordance with methods specified in RSCS TSD 11-001, with estimated uncertainty of 2.7%. 
RSCS Neutron Calibrator, AmBe Source Model NUMEC-AM-31 (SIN Am-478), characterized using Far West Technologies Model FWAD-1 "HAWK" TEPC (SIN 021) in accordance with 
the methods specified in RSCS TSD 13-002, with estimated uncertainty of 9.4% 
Calibrations performed in conformance to the following documents: ANSI N323A (1997); RSCS New Hampshire Radioactive Material License Number 381 R. RSCS calibration services 
are performed in accordance with the RSCS Radiation Protection Program Manual and Standard Operating Procedures. 
Calibration Laboratory is operated in accordance with ANSI/NCSL 2540-1-1994 
This calibration certificate shall not be reproduced except in full without the express written consent of RSCS, Inc. 

Radiali'I">Safety al:ld&onll!'l.ii~,fes, Inc. 
91 Portrm§IQ~~.I Q-a(ilArri,l NM"tl3885 
1-800-525-8339 (603) 778-2871 

Subject to the export control restrictions on the 
Fax (603) 778-6879 wv.w rads'fttfe'rpage Of thiS dOCUment 
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Pratt & Whitnev Middl town Site Final Stallbr:81Mve)IBfipc:tet 

RSCS ID Number: 31168383199-0 

Hadialion Safety AI CanltOI Servit ... 

Customer: Joan Ervey 
Radiation Safety & Control Services, Inc. 
91 Portsmouth Avenue 

Instrument 

Ludlum Model 43-89 

Serial Number 

311683 

Stratham, NH 03885 

Probe Model & SN 

Internal Probe 
Internal Probe 
Internal Probe 

Outer Physical Check: Pass 

Isotope 

Tc-99 
Th-230 
Th-230 

Efficiency 

0.0695 C/D 
0.1106 C/D 
0.1629 C/D 

Tap Test: Pass I 

NIST Source 10 

Tc-99 (SN: 63963 (Beta)) 
Th-230 (SN: S-963) 
Th-230 (SN: S-963) 

I Electronics Checks As Found 

I High Voltage 762 Volts 

Comments: Calibrated with E-600 SN 3689 (Calibration Due Date= 10/21/2015) 
Check Source Acceptance Range (With RSCS Projects Alpha/Beta Source 001) = 4.148 to 6.223 kcpm on the 
alpha plus beta channel 

Geometry 

@1/4" 
@1/4" 

On Flat Surface 

As Left 

762 Volts 

Callbcated by cJ C p QA 
Review: 

Date: 1 0/22/20 14 

Expires: 10/22/2015 

Atmospheric Conditions- Temperature: 70" F Humidity: 43% Barometric Pressure:29.98 in/hg 

This calibration was performed by RSCS using one or more of the following NIST Traceable radiation sources: 
Tech Ops Model 773 Cs-137 Beam Calibrator (SiN S-111 0), characterized using Exradin Model A6 (SIN 185) and Keithley Electrometer Model 617 (SIN 0547677) in accordance with 
methods specified in RSCS TSO 11-008, with estimated uncertainty of 6.0%. 
JL Shepherd and Associates Model 89 Cs-137 Box Calibrator (SiN 9141 ), characterized using Exradin, Model A6 (SIN 185), A3 (SIN 197), A 12 (SIN XA091124), and Keithley 
Electrometer Model617 (SIN 0547677) in accordance with methods specified in RSCS TSD 11-001, with estimated uncertainty of 2.7%. 
RSCS Neutron Calibrator, AmBe Source Model NUMEC-AM-31 (SIN Am-478), characterized using Far West Technologies Model FWAD-1 "HAWK" TEPC (SIN 021) in accordance with 
the methods specified in RSCS TSD 13-002, with estimated uncertainty of 9.4% 
Calibrations performed in conformance to the following documents: ANSI N323A (1997); RSCS New Hampshire Radioactive Material License Number 381R. RSCS calibration services 
are performed in accordance with the RSCS Radiation Protection Program Manual and Standard Operating Procedures. 
Calibration Laboratory is operated in accordance with ANSI/NCSL Z540-1-1994 
This calibration certificate shall not be reproduced except in full without the express written consent of RSCS, Inc. 

Radiati~Safe!,t a~n~l~jfes, Inc. 
91 Port~ \live I Str.Q!m,l N!ftl3885 
1-800-525-8339 (603) 778-2871 

Subject to the export control restrictions on the 

Fax (603) 778-6879 www rads'fi'tte'<page Of thiS dOCUment 



------
-
'"" 

-

---
-
--
-
--
-
, ... 

-
--
--

Pratt & Whitnev Middl town Site Final Sledt11tl81Mv(i)difiplllt 

RSCS ID Number: 31207179772-3 

lladiabon s.m.ty & Conlml Services 

Customer: Joan Ervey 

Radiation Safety & Control Services, Inc. 
91 Portsmouth Avenue 

Instrument 

Ludlum Model 43-89 

Serial Number 

312071 

Stratham, NH 03885 

Probe Model & SN 

Internal Probe 
Internal Probe 
Internal Probe 

Internal Probe 
Internal Probe 
Internal Probe 

Internal Probe 
Internal Probe 
Internal Probe 
Internal Probe 

Outer Physical Check: Pass 

Isotope 

C-14 
Cs-137 
Cs-137 
Sr/Y-90 
Tc-99 
Tc-99 
Co-60 
Th-230 
Th-230 
Th-230 

Efficiency 

0.0091 C/D 
0.2162 C/D 
0.2536 C/D 
0.1989 C/D 
0.0793 C/D 
0.0853 C/D 
0.0934 C/D 
0.1095 C/D 
0.0966 C/D 
0.2012 C/D 

Tap Test: Pass I 

NIST Source 10 

C-14 (SN: 488-10-9) 
Cs-137(Beta) (SN: 98CS5004751) 
Cs-137(Beta) (SN: 98CS5004751) 

Sr/Y-90 (SN: 63962 (Beta)) 
Tc-99 (SN: 63963 (Beta)) 
Tc-99 (SN: 63963 (Beta)) 
Tc-99 (SN: 63963 (Beta)) 

Th-230 (SN: S-963) 
Th-230 (SN: S-963) 
Th-230 (SN: S-963) 

I Electronics Checks 

I High Voltage 

As Found 

771 Volts 

Comments: Calibrated with E-600 SN 3689 (Calibration Due Date= 12/02/2014) Added Cs-137 efficiencies 
7/29/14 dsc. 
Added C-14, Sr-90 and Co-60 9/12/14 dsc. 
Updated 10/21/14 to add Th-230 efficiency at 1/4" and check source reading 
Check Source Acceptance Range (With RSCS Projects Alpha/Beta Source 001 on the alpha + beta channel)= 
4.336 to 6.504 kcpm 

Geometry 

As Left 

On Contact 
@1cm 

On Contact 
On Contact 

@1cm 
On Contact 
On Contact 

@1/4" 
@1cm 

On Contact 

771 Volts 

Date: 06/17/2014 
Calibrated by: 

QA 
Review: Expires: 06/17/2015 

Atmospheric Conditions- Temperature: 72c F Humidity: 29% Barometric Pressure:29.94 in/hg 

This calibration was performed by RSCS using one or more of the following NIST Traceable radiation sources: 

Tech Ops Model773 Cs-137 Beam Calibrator (S/N S-1110), characterized using Exradin Model A6 (SIN 185) and Keithley Electrometer Model617 (S/N 0547677) in accordance with 
methods specified in RSCS TSD 11-008, with estimated uncertainty of 6.0%. 
J.L Shepherd and Associates Model 89 Cs-137 Box Calibrator (SIN 9141 ), characterized using Exradin, Model A6 (SIN 185), A3 (SIN 197), A 12 (SIN XA091124), and Keithley 
Electrometer Model617 (SIN 0547677) in accordance with methods specified in RSCS TSD 11-001, with estimated uncertainty of 2.7%. 
RSCS Neutron Calibrator, AmBe Source Model NUMEC-AM-31 (SIN Am-478), characterized using Far West Technologies Model FWAD-1 "HAWK" TEPC (SIN 021) in accordance with 

the methods specified in RSCS TSD 13-002, with estimated uncertainty of 9.4% 
Calibrations performed in conformance to the following documents: ANSI N323A (1997); RSCS New Hampshire Radioactive Material License Number 381 R. RSCS calibration services 
are performed in accordance with the RSCS Radiation Protection Program Manual and Standard Operating Procedures. 

Calibration Laboratory is operated in accordance with ANSI/NCSL Z540-1-1994 
This calibration certificate shall not be reproduced except in full without the express written consent of RSCS, Inc. 

Radiali~fi1Safe!:( aw:J&oniJOI.iif!V)fes, Inc. 
91 Port~ \live I ~.Q!m) Nlft3885 
1-800-525-8339 (603) 778-2871 

Subject to the export control restrictions on the 

Fax (603) 778-6879 www rads'fttfe'rpage Of thiS dOCUment 
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Pratt & Whitnev Midd etown Site Final ~MB~99¥1ey~ RSCS IDNumber:OIOI88320R-O 

Aadillbon Safetr & Conlrol S..rvicos 

Customer: Joan Ervey 
Radiation Safety & Control Services, Inc. 

91 Portsmouth Avenue 

Instrument 

Eberline Model E-600 

Serial Number 

01018 

Stratham, NH 03885 

Precision Check 
Test 1 L Test2 I Test 3 I Mean I Results 

7.98 Kcom I 7.97 Kcom I 7.99 Kcom I 7.98 Kcom I Satisfactorv 

Accuracy Check 
Range Target Value As Found As Left 

100K 80 Kcpm 79.9 Kcpm # 79.9 Kcpm # 

100K 20 Kcpm 19.93 Kcpm # 19.93 Kcpm # 

10K 8 Kcpm 7.98 Kcpm # 7.98 Kcpm # 

10K 2 Kcpm 1.99 Kcpm # 1.99 Kcpm # 

1K 800 cpm 797 cpm # 797 cpm # 

1K 200 cpm 200 cpm # 200 cpm # 

Readings with • indicate ranges where As-Found readings are >20% of Target value. Readings with •• indicate As-left readings are >1 0.00% of Target value 
Readings with# indicate ranges where pulser was used. 

MTE Instrument Type Model CaiDueDate 

Pulser Eberline MP-2 SN: 886 10/29/2014 

Outer Physical Check: Pass I Tap Test: Pass 

Comments: High Voltage Accuracy Check: Set at 898 V, Measured = 897 V 

Calibrated by: 
QA 

Review: 
Calibration Date: 10/21/2014 

Expires: 10/21/2015 

Atmospheric Conditions- Temperature: 74°F Humidity: 23% Barometric Pressure: 29.88"hg 

This calibration was performed by RSCS using one or more of the following NIST Traceable radiation sources: 
Tech Ops Model 773 Cs-137 Beam Calibrator (SIN S-1110), characterized using Exradin Model AS (SIN 185) and Keithley Electrometer Model617 (SIN 0547677) in accordance with 
methods specified in RSCS TSD 11-008, with estimated uncertainty of 6.0%. 
J.L. Shepherd and Associates Model89 Cs-137 Box Calibrator (SiN 9141), characterized using Exradin, Model A6 (SiN 185). A3 (SiN 197), A12 (SiN XA091124). and Keithley 
Electrometer Mode1617 (SIN 0547677) in accordance with methods specified in RSCS TSD 11-001, with estimated uncertainty of 2.7%. 
RSCS Neutron Calibrator, AmBe Source Model NUMEC-AM-31 (SIN Am-478), characterized using Far West Technologies Model FWAD-1 "HAWK" TEPC (SIN 021) in accordance with 
the methods specified in RSCS TSD 13-002, with estimated uncertainty of 9.4% 
Calibrations performed in conformance to the following documents: ANSI N323A (1997); RSCS New Hampshire Radioactive Material License Number 381R. RSCS calibration services 
are performed in accordance with the RSCS Radiation Protection Program Manual and Standard Operating Procedures. 
Calibration Laboratory is operated in accordance with ANSIINCSL Z540-1-1994 
This calibration certificate shall not be reproduced except in full without the express written consent of RSCS, lnc. 

Radiati~Safety an~ .k,on__!r.fll §e.a:Yi_-es, Inc. 
91 Port!l'«<la§.SelSiatilln}:II~885 
1-800-525-8339 (603) 778-2871 

Subject to the export control restrictions on the 
Fax (603) 778-6879 www radsaffll~"j:)age Of thiS dOCUment 

P~V16f 1 
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Pratt & Whitnev Midd etown Site Final stMb§llSafVey~ RSCS IDNumber:OI03382009-0 

Radiouon s..tety o!o Cant~'<~~ S..rYites 

Customer: Joan Ervey 
Radiation Safety & Control Services, Inc. 

91 Portsmouth Avenue 

Instrument 

Eberline Model E-600 

Serial Number 

01033 

Stratham, NH 03885 

Precision Check 
Test 1 I Test 2 I Test3 I Mean I Results 

7.99 K<;~Lm j_ 7.98 KcQ[Il 7.99 Kcom I 7.99 Kcom I Satisfactorv 

Accuracy Check 
Range Target Value As Found As Left 

100K 80 Kcpm 79.8 Kcpm # 79.8 Kcpm # 

100K 20 Kcpm 19.98 Kcpm # 19.98 Kcpm # 

10K 8 Kcpm 7.99 Kcpm # 7.99 Kcpm # 

10K 2 Kcpm 2.00 Kcpm # 2.00 Kcpm # 

1K 800 cpm 801 cpm # 801 cpm # 

1K 200 cpm 201 cpm # 201 cpm # 

Readings with • indicate ranges where As-Found readings are >20% of Target value. Readings with •• indicate As-left readings are > 10.00% of Target value 

Readings with # indicate ranges where pulsar was used. 

MTE Instrument Type Model CaiDueDate 

Pulser Ludlum 500-4 SN: 66151 10/30/2014 

Tap Test: Pass I Outer Physical Check: Pass 

Comments: High Voltage Accuracy Check: Set at 1201 V, As-Found,Measured = 1217 V, As-Left= 1201 

Calibrated by: 
QA 

Review: 
Calibration Date: 09/19/2014 

Expires: 09/19/2015 

Atmospheric Conditions- Temperature: 73°F Humidity: 25% Barometric Pressure: 30.23"hg 

This calibration was performed by RSCS using one or more of the following NIST Traceable radiation sources: 
Tech Ops Madel773 Cs-137 Beam Calibrator (S/N S-1110), characterized using Exradin Madel A6 (S/N 185) and Keithley Electrometer Madel617 (S/N 0547677) in accordance with 
methods specified in RSCS TSD 11-008, with estimated uncertainty of 6.0%. 
J.L Shepherd and Associates Model 89 Cs-137 Box Calibrator (SIN 9141 ), characterized using Exradin, Model AS (SIN 185), A3 (SIN 197), A12 (SIN XA091124), and Keithley 
Electrometer Model 617 (S/N 0547677) in accordance with methods specified in RSCS TSD 11-001, with estimated uncertainty of 2. 7%. 
RSCS Neutron Calibrator, AmBe Source Model NUMEC-AM-31 (SIN Am-478), characterized using Far West Technologies Model FWA0-1 "HAWK" TEPC (SIN 021) in accordance with 
the methods specified in RSCS TSD 13-002, with estimated uncertainty of 9.4% 
Calibrations performed in conformance to the following documents: ANSI N323A (1997); RSCS New Hampshire Radioactive Material License Number 381R. RSCS calibration services 
are performed in accordance with the RSCS Radiation Protection Program Manual and Standard Operating Procedures. 
Calibration Laboratory is operated in accordance with ANSI/NCSL 2540-1-1994 
This calibration certificate shall not be reproduced except in full without the express written consent of RSCS, Inc. 

Radiatio~Safety ai}Q}(on_!r21 §epixes, Inc. 
91 Part~<lafi.Se&htilln)-19't.l885 
1-800-525-8339 (603) 778-2871 

Subject to the export control restrictions on the 

Fax (603) 778-6879 www.radsawn~npage Of thiS dOCUment 

P~VI 6f1 
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Pratt & Whitnev Midd etown Site Final stMBPS9¥1ey~ RS c s ID Number: 00368577615-1 

Radiobon Safety & Con!r<JI ServicOIS 

Customer: Joan Ervey 
Radiation Safety & Control Services, Inc. 

91 Portsmouth Avenue 

Instrument 

Eberline Model E-600 

Serial Number 

003685 

Stratham, NH 03885 

Precision Check 
Test 1 I Test 2 I Test3 I Mean I Results 

11.53 mrem/hr I 10.98 mrem/hr I 10.29 mrem/hr I 10.93 mrem/hr I Satisfactorv 

Accuracy Check 
Range Target Value As Found As Left 

AUTO 20 mrem/hr 19.79 mrem/hr 19.79 mrem/hr 

AUTO 12 mrem/hr 11.53 mrem/hr 11.53 mrem/hr 

AUTO 8 mrem/hr 6.996 mrem/hr 6.996 mrem/hr 

AUTO 2 mrem/hr 1.892 mrem/hr 1.892 mrem/hr 

Readings with • indicate ranges where As-Found readings are >20% of Target value. Readings with •• indicate As-left readings are > 1 0.00% of Target value 

Outer Physical Check: Pass Electronics Checks As Found As Left 
Tap Test: Pass High Voltage set@ 2334 V set@2334 V 

Calibrated by: 
QA 

Review: 
Calibration Date: 03/26/2014 

Expires: 03/26/2015 

Atmospheric Conditions- Temperature: 73°F Humidity: 16% Barometric Pressure: 29.75"hg 

This calibration was performed by RSCS using one or more of the following NIST Traceable radiation sources: 
Tech Ops Model 773 Cs-137 Beam Calibrator (SIN S-111 0), characterized using Exradin Model A6 (SIN 185) and Keithley Electrometer Model 617 (SIN 0547677) in accordance with 
methods specified in RSCS TSD 11-008, with estimated uncertainty of 6.0%. 
J.L. Shepherd and Associates Model89 Cs-137 Box Calibrator (SIN 9141 ), characterized using Exradin, Model A6 (SIN 185), A3 (SIN 197), A12 (SIN XA091124), and Keithley 
Electrometer Model617 (SIN 0547677) in accordance with methods specified in RSCS TSD 11-001, with estimated uncertainty of 2.7%. 
RSCS Neutron Calibrator, AmBe Source Model NUMEC-AM-31 (SIN Am-478), characterized using Far West Technologies Model FWAD-1 "HAWK" TEPC (SIN 021) in accordance with 
the methods specified in RSCS TSD 13-002, with estimated uncertainty of 9.4% 
Calibrations performed in conformance to the following documents: ANSI N323A (1997); RSCS New Hampshire Radioactive Material License Number 381R. RSCS calibration services 
are performed in accordance with the RSCS Radiation Protection Program Manual and Standard Operating Procedures. 
Calibration Laboratory is operated in accordance with ANSI!NCSL 2540-1-1994 
This calibration certificate shall not be reproduced except in full without the express written consent of RSCS, Inc. 

Radiatiop...Safety af)Q ~on_!rlll §epti~es, Inc. 
91 Portd'I<.Glfi.Se&;"tl-afJlln)&"'3885 
1-800-525-8339 (603) 778-2871 

Subject to the export control restrictions on the 

Fax(603)778-6879 wwwradsatrtl!:§'"j:lage Of thiS dOCUment 



-
-
-
-
-
-
-

,, r,~ _ Pratt & Whitnev Midd etown Site Final StMlJ§899¥Vey~ 
~· RSCS IDNumber:368983210-() 

Radiaban Soafety & Co.n'!Nil Services 

Customer: Joan Ervey 
Radiation Safety & Control Services, Inc. 

91 Portsmouth Avenue 
Stratham, NH 03885 

Test 1 I Test2 I 
7.98 Kcom I 7.99 Kcom I 

Range Target Value 

100K 80 Kcpm 

100K 20 Kcpm 

10K 8 Kcpm 

10K 2 Kcpm 

1K 800 cpm 

1K 200 cpm 

Instrument 

Eberline Model E-600 

Precision Check 
Test3 I Mean 

7.99 Kcom I 7.99 Kcom 

Accuracy Check 
As Found 

79.9 Kcpm # 

19.92 Kcpm # 

7.98 Kcpm # 

2.0 Kcpm # 

800 cpm # 

201 cpm # 

I 
I 

Serial Number 

3689 

Results 
Satisfactorv 

As Left 

79.9 Kcpm # 

19.92 Kcpm # 

7.98 Kcpm # 

2.0 Kcpm # 

800 cpm # 

201 cpm # 

Readings with • indicate ranges where As-Found readings are >20% of Target value. Readings with •• indicate As-left readings are > 10.00% of Target value 

"""' Readings with# indicate ranges where pulser was used. 

-
--
-
---
-------
.... ---

MTE Instrument Type Model 

Pulser Eberline MP-2 SN: 886 

Outer Physical Check: Pass J Tap Test: Pass 

Comments: High Voltage Accuracy Check: Set at 898 V, Measured= 898 V 

Calibrated by: 
QA 

Review: 

Atmospheric Conditions- Temperature: 74"F Humidity: 23% Barometric Pressure: 29.88"hg 

This ca:1bration was performed by RSCS using one or more of the following NIST Traceable radiation sources: 

CaiDueDate 

10/29/2014 

Calibration Date: 10/21/2014 

Expires: 10/21/2015 

Tech Ops Model 773 Cs-137 Beam Calibrator (S/N S-111 0), characterized using Exradin Model A6 (SIN 185) and Keithley Electrometer Model 617 (S/N 0547677) in accordance with 
methods specified in RSCS TSO 11-008, with estimated uncertainty of 6.0%. 
J.L. Shepherd and Associates Model 89 Cs-137 Box Calibrator (SIN 9141), characterized using Exradin, Model A6 (SIN 185), A3 (SIN 197). A12 (SIN XA091124), and Keithley 
Electrometer Model617 (S/N 0547677) in accordance with methods specified in RSCS TSO 11-001, with estimated uncertainty of 2.7%. 
RSCS Neutron Calibrator, AmBe Source Model NUMEC-AM-31 (SIN Am-478), characterized using Far West Technologies Model FWA0-1 "HAWK" TEPC (SIN 021) in accordance with 
the methods specified in RSCS TSO 13-002, with estimated uncertainty of 9.4% 
Calibrations performed in conformance to the following documents: ANSI N323A (1997); RSCS New Hampshire Radioactive Material License Number 381 R. RSCS calibration services 
are performed in accordance with the RSCS Radiation Protection Program Manual and Standard Operating Procedures. 
Calibration Laboratory is operated in accordance with ANSI/NCSL Z540-1-1994 
This calibration certificate shall not be reproduced except in full without the express written consent of RSCS, Inc. 

Radiatiop.,Safety ai)Qj:(on_!r~l §~i~es, Inc. 
91 Port~.af'j.S.Aidaffin)'M3885 
1-800-525-8339 (603) 778-2871 

Subject to the export control restrictions on the 

Fax (603) 778-6879 www radsatrn~npage Of thiS dOCUment 
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A•diaban Safety olo C<Jnii'GI Servic"" 

Customer: Joan Ervey 
Radiation Safety & Control Services, Inc. 

91 Portsmouth Avenue 
Stratham, NH 03885 

Test 1 I Test2 I 
7.96 Kcpm I 7.96 Kcpm I 

Range Target Value 

100K 80 Kcpm 

100K 20 Kcpm 

10K 8 Kcpm 

10K 2 Kcpm 

1K 800 cpm 

1K 200 cpm 

Instrument 

Eberline Model E-600 

Precision Check 
Test3 I Mean 

7.95 Kcpm I 7.96 Kcpm 

Accuracy Check 
As Found 

79.8 Kcpm # 

19.90 Kcpm # 

7.96 Kcpm # 

1.989 Kcpm # 

796 cpm # 

201 cpm # 

I 
I 

Serial Number 

003690 

Results 
Satisfactorv 

As Left 

79.8 Kcpm # 

19.90 Kcpm # 

7.96 Kcpm # 

1.989 Kcpm # 

796 cpm # 

201 cpm # 

Readings with • indicate ranges where As-Found readings are >20% of Target value. Readings with •• indicate As-left readings are >1 0.00% of Target value 

Readings with #indicate ranges where pulser was used. 

MTE Instrument Type Model 

Pulser Eberline MP-2 SN: 678 

Outer Physical Check: Pass I Tap Test: Pass 

Comments: High Voltage Accuracy Check: Set at 1200 V, Measured = 1200 V 

Calibrated by: 
QA 

Review: 

Atmospheric Conditions- Temperature: 73oF Humidity: 25% Barometric Pressure: 30.23"hg 

This calibration was performed by RSCS using one or more of the following NIST Traceable radiation sources: 

CaiDueDate 

03/19/2015 

Calibration Date: 09/19/2014 

Expires: 09/19/2015 

Tech Ops Model773 Cs-137 Beam Calibrator (SIN S-1110), characterized using Exradin Model A6 (SIN 185) and Keithley Electrometer Model617 (SIN 0547677) in accordance with 
methods specified in RSCS TSD 11-008, with estimated uncertainty of 6.0%. 
J.L. Shepherd and Associates Model 89 Cs-137 Box Calibrator (SIN 9141 ), characterized using Exradin, Model A6 (SIN 185), A3 (SIN 197), A12 (SIN XA091124 ), and Keithley 
Electrometer Model 617 (SIN 0547677) in accordance with methods specified in RSCS TSD 11-001, with estimated uncertainty of 2.7%. 
RSCS Neutron Calibrator, AmBe Source Model NUMEC·AM-31 (SIN Am-478). characterized using Far West Technologies Model FWAD-1 "HAWK" TEPC (SIN 021) in accordance with 
the methods specified in RSCS TSO 13-002, with estimated uncertainty of9.4% 
Calibrations performed in conformance to the following documents: ANSI N323A (1997); RSCS New Hampshire Radioactive Material License Number 381R. RSCS calibration services 
are performed in accordance with the RSCS Radiation Protection Program Manual and Standard Operating Procedures. 
Calibration Laboratory is operated in accordance with ANSI!NCSL Z540-1-1994 
This calibration certificate shall not be reproduced except in full without the express written consent of RSCS, Inc. 

Radiatiop.._Safety ai)Q,((on_trf!l §ep-i~es, Inc. 
91 Portst!i'clafi.S~Gln):!l4b885 
1-800·525-8339 (603) 778·2871 

Subject to the export control restrictions on the 

Fax (603) 778·6879 www.radsaml~"j::>age Of thiS dOCUment 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B220M-EH-001 

Attachment A - Final Status Survey Package 

GENERAL SECTION 

Survey unit #: B220M-EH I FSSP number: B220M-EH-001 

Survey unit name: Building 220M East Half 

DATA QUALITY OBJECTIVES (DQO) 
1.0 State the problem 

2.0 

3.0 

The problem: To demonstrate that the level of residual radioactivity in survey unit 
B220M-EH, a class 3 area, does not exceed the release criteria of 19 mrem/year 
Total Effective Dose Equivalent (TEDE) as specified in the Middletown Final Status 
Survey Plan and that the potential dose from residual radioactivity is ALARA (As 
Low As Reasonably Achievable). 

Stakeholders: The primary stakeholders interested in the answer to this problem are 
Pratt & Whitney, the CT Department of Energy & Environmental Protection (CT 
DEEP) and the US Nuclear Regulatory Commission (USNRC). 

The Planning Team: The planning team consists of Radiation Safety & Control 
Services (RSCS) personnel. The primary decision maker is RSCS management. 

Schedule: Approximately one (1) working day is projected to implement this Final 
Status Survey Package (FSSP). Processing and shipping smears to the RSCS 
laboratory is expected to take one (1) working day. 

Resources: The primary resources needed to determine the answer to the problem 
are two (2) survey technicians to take measurements and obtain smears, one (1) 
Survey Supervisor to monitor and direct field activities and one (1) RSCS Engineer 
to prepare the plan, generate maps and evaluate data. A technician at the RSCS 
laboratory will analyze the smears and provide a hard copy of the results. 

Identify the decision 

Principal Study Question: Does the survey unit meet the release criteria specified 
above? 

Alternate Actions: Alternative actions include failure of the survey unit, remediation, 
reclassification and no action . 

The Decision: If the survey unit fails to demonstrate compliance with the release 
criteria, Then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 

Identify the inputs to the decision 

Information Needed: New total surface contamination measurements and removable 
surface contamination of the survey unit floor are needed to determine the 
concentration ( dpm/1 00 cm2

) and variability of Th-232 present in the survey unit at 
the time of the Final Status Survey. 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B220M-EH-001 

Source of the Information: The sources for the information to resolve the decision 
include historical records, professional judgment and new data collection. Survey 
design and implementing procedures are based on the Middletown Final Status 
Survey Plan with input from the Multi-Agency Radiation Survey and Site 
Investigation Manual (MARSSIM NUREG-1575, Revision1 ). 

Basis for the Action Level: The Action Level provides the criterion used during the 
decision process for choosing among alternative actions (e.g., whether to take 
action or not to take action or whether to choose action 1 versus action 2). The 
Action Levels associated with implementing this plan are based on commitments in 
the Middletown Final Status Survey Plan. 

The first step in evaluating FSS data for a given survey unit is to draw simple 
comparisons between the measurement results and the release criterion, which is 
identified as the derived concentration guideline value (DCGLw). The result of these 
comparisons will be one of three conclusions or Action Levels shown in Table 1 for 
this survey plan. 

Table 1 

Evaluation Result Conclusion 
All measured concentrations less Survey unit meets the release 
than the DCGLw criterion 
Average concentration exceeds Survey unit does not meet the 
the DCGLw release criterion 
Individual measurement result(s) 
exceeds the DCGLw and the 

Conduct the Sign test 
average concentration is less than 
the DCGLw 

Basis for Determining the Operational DCGL: The Middletown Final Status Survey 
Plan, Revision 1, has defined the total surface activity TO-Ni concentration DCGLw 
equal to 354 dpm/100 cm2

. This DCGLw corresponds to the state of Connecticut 
release criterion of less than 19 mrem/year. RESRAD-BUILD v3.5 was selected to 
perform site-specific dose modeling of impacted structural surfaces at Pratt & 
Whitney. The end use scenario entails continued use of the buildings for industrial 
purposes; therefore, the Building Occupancy Scenario described in NUREG/CR-
5512, Volume 1, was selected to estimate potential radiation doses from radioactive 
material in buildings at the site. Results of the probabilistic sensitivity analysis and 
parameter selections for the RESRAD-BUILD code runs are presented in RSCS 
Technical Support Document number 14-003. 

Basis for Scan Measurements: Scanning is the process by which the technician uses 
portable radiation detection instruments to detect the presence of radionuclides on a 
specific surface (e.g., structural surfaces). A scanning survey is used to identify 
areas of elevated activity on that surface. The Middletown Final Status Survey Plan, 
Revision 1 , has specified that approximately 1 0% of the accessible areas will be 
scanned. 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B220M-EH-001 

Basis for the Investigation Levels: Investigation levels serve as a quality control 
check to determine when a measurement process begins to deviate from expected 
norms. For example, a measurement that exceeds an investigation level may 
indicate a failing instrument or an improper measurement. However, in general, 
investigation levels are used to confirm that survey units have been properly 
classified. 

Exceeding an Investigation Level will require additional actions as identified later in 
this survey plan. The Investigation Levels specific to this survey unit are shown in 
Table 2. 

Table 2 

Measurement Type Investigation Criteria 
Fixed measurements or samples > 0.5 x DCGLw 
Scan measurements Detectable over background 

Surveying and Smear Analysis Methods to Meet the Data Requirements: 

The Middletown Final Status Survey Plan, Revision 1, requires that the Minimum 
Detectable Concentration (MDC) for fixed measurements be as far below the 
DCGLw as possible. A value of 10% is the desired level of sensitivity with up to 50% 
of the DCGLw being acceptable. 

The maximum MDC for fixed measurements cannot exceed 50% of 354 dpm/100 
cm2

, or 177 dpm/100 cm2
. 

The limit for removable surface contamination has been set at 10% of the total 
surface contamination limit equal to 35 dpm/100 cm2

• 

The maximum MDC for smear analyses cannot exceed 50% of 35 dpm/100 cm2
, or 

17 dpm/100 cm2
. 

4.0 Define the boundaries of the survey 

Boundaries of the survey: The area to be assessed is located inside the large 
manufacturing and Assembly Building 220. The survey unit surface area is 
approximately 7,230 square meters (7,230 m2

) or 77,823 square feet (77,823 fe), 
based upon CAD drawings. Figure 1 presents an overview of the survey unit. 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B220M-EH-001 

Figure 1 - Survey Unit B220M-EH 

Temporal boundaries: Scanning and surveying in this survey unit will normally be 
performed only during the day. 

Constraints: The biggest constraints are time and obstacles. The survey unit is filled 
with operating equipment and personnel. It is anticipated many of the randomly 
chosen measurement locations will have to be moved around the existing 
equipment. 

5.0 Develop a decision rule 

The following decision rule has been developed to define a logical process for 
choosing among alternative actions for the principal study question associated with 
this survey unit. 

Decision Rule: If the survey unit fails to demonstrate compliance with the release 
criteria, then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B220M-EH-001 

6.0 Specify tolerable limits on decision errors 

The Null Hypothesis: Residual radioactivity in the survey unit exceeds the release 
criterion. 

Type I Error: This is also known as the a error. This is the error associated with 
incorrectly concluding that the null hypothesis has been rejected. The Middletown 
Final Status Survey Plan, Revision 1 has set the a error at 0.05 (5%). Therefore, a 
value of 0.05 (5%) will be used for survey planning and data assessment for this 
survey unit. 

Type II Error: This is also known as the 13 error. This is the error associated with 
incorrectly concluding that the null hypothesis has been accepted. The Middletown 
Final Status Survey Plan, Revision 1 has set the 13 error at 0.05 (5%). Therefore, a 
value of 0.05 (5%) will be used for survey planning and data assessment for this 
survey unit. 

7.0 Optimize the design 

Type of statistical test: The Sign Test will be the statistical test as specified in The 
Middletown Final Status Survey Plan, Revision 1. 

Number of measurements: There are eighteen (18) random measurement locations 
as specified in The Middletown Final Status Survey Plan, Revision 1. 

Number of judgmental measurements and locations: A minimum of three (3) 
judgmental measurements as specified in The Middletown Final Status Survey Plan, 
Revision 1 will be collected at locations selected by the Survey Supervisor. 

GENERAL INSTRUCTIONS 

1. Survey personnel will follow the safety directives of P&W safety personnel when 
working in and around equipment. 

2. Survey personnel will have a pre-job briefing each morning. 

3. Survey personnel need to be aware of their surroundings in the survey unit. 

4. Survey and smears will be performed and obtained by qualified senior HP technicians 
under the direction of the Survey Supervisor. 

5. Detailed field notes and observations will be documented during the survey. 

6. Field instruments will be source checked before starting measurements and after 
completing measurements for the day. 

7. Photographs should be taken when possible. 

8. Smears will be controlled under COC in accordance with procedure SOP 2.1.15, 
"Chain of Custody for Samples to be Analyzed in RSCS Laboratory" 

9. Field changes to this survey and sampling plan may be made by Survey Supervision. 
All changes will be made using a single line-out followed by an initial and date. The 
reason for the change will be included in the field notes. 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B220M-EH-001 

Documents generated during the performance of survey and sampling will be 
complete and legible. Corrections will be made using a single line-out followed by an 
initial and date. 

SPECIFIC INSTRUCTIONS 

1. 

2. 

3. 

4. 

Initiate and utilize the Daily Survey Journal Sheet attached to this FSSP 

Field instruments to be used for this survey are the Eberline E-600 meter with a 
Ludlum 43-89, Ludlum 43-90 or Ludlum 43-93 detector. 

Establish the instrument background for measurements 

a. Initiate the Background and MDC form attached to this FSSP 

b. Stand near the center of the survey unit 

c. Hold the detector face down and waist height 

d. Set the count time to 3 minutes or integrate for 3 minutes 

e. Record the result on the form 

f. Perform 5 counts and complete the bottom of the form 

g. If the MDC is greater than 177 dpm/1 00 cm2
, increase the count time and repeat 

h. Set the survey meter to the count rate mode 

i. Observe the meter and record the result on the form 

j. Repeat for a total of 5 results and complete the bottom of the form 

Locate each measurement location from the survey map with this FSSP 

a. If unable to perform measurements at that location, move that location to the 
nearest assessable spot and annotate the survey map. 

b. If many locations are moved due to obstructions, generate a new survey map at the 
end of the survey to document the actual measurement locations 

c. After establishing the 18 random locations, determine the locations of 3 judgmental 
survey locations. Annotate the survey map with the locations and identify them as 
19,20 and 21. 

Perform scanning around each measurement location 

a. Hold the detector approximately 0.25 inch from the surface 

b. Turn the meter audio on 

c. Scan at a speed approximately 1 to 2 inches per second 

d. Scan a 1 meter radius around the measurement location 

e. If any detectable positive indication is observed (e.g. audible and/or visual) stop 
and hold the position for 2 seconds, backup and re-scan the spot. 

1) If the positive indication is not observed, continue scanning 

2) If the positive indication is observed again, stop and perform a direct 
measurement at that location and record on the Direct Measurement Results 
form with this FSSP. Record the location number and 1, 2 etc. For example; 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B220M-EH-001 

the first direct measurement from the scanning at location 1 would be annotated 
as 1-1. 

3) Obtain a 100 cm2 smear at the location of the direct measurement 

f. Upon completion of the scan, record the result on the Scan Results form with this 
FSSP 

6. Perform a direct measurement at each location 

7. 

8. 

a. Set the detector at approximately 0.25 inch from the surface 

b. Set the count time on the meter to 3 minutes or integrate for 3 minutes or the count 
time established in step 3 above. 

c. Record the result on the Direct Measurement Results form with this FSSP 

Obtain a smear at the measurement location 

a. Obtain a smear over a 100 cm2 area at the location of the direct measurement 

b. Prevent cross contamination of the smear after collection 

Complete the Direct Measurements Results form by calculating the activity for each 
measurement in dpm/1 00 cm2

. 

9. Forward all paperwork to the Survey Supervisor for review. 

10. 

11. 

12. 

13. 

The Survey Supervisor will initiate an investigation if: 

• If any direct measurement is greater than or equal to 177 dpm/1 00 cm2 

• If any instrument source check failed at the end of the shift 

Document the investigation on the attached Data Investigation form. Record actions 
taken on the form such as: 

• Resurvey of all data collected by a failed post survey response check 

• Collection of additional direct measurements surrounding an elevated 
measurement to estimate the size of the elevated area 

• Collection of a gamma spectrum of the elevated area to determine radionuclides 
present 

• Collection of samples 

Generate a chain of custody for the smears. Annotate the form to ensure the MDA is 
less than 17 dpm. 

Gather all documents generated by this FSSP; background data, direct measurement 
results, survey maps, smear results, etc and place together in a survey file. 

The Survey Supervisor will forward the survey package to the Health Physicist for 
final review. 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: 8220M-EH-001 

The Health Physicist will complete the package review in accordance with the FSS 
Plan, Termination of License SMB-151 at the Middletown, CT Facility. This review 
and approval shall include determining that the data is complete and accurate, if 
further investigation or remediation is required, perform ALARA Cost benefit analysis 
as required, and determine if the decision rule is met. 

Prepared by:. ___ f_~ _____ c.:-_~_~_-------- Date:. _ ___.2"-"9'---0=ct._-1,_4,___ __ _ 

Approved by---.· l;f'-+-1'~'4--' ~-P-6· ~,.£->o...A __ Date __ ____:2:£.9-~0~c~t-:...!1..::!4 __ _ 
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Pratt & Whitney Middletown Site Final Status Survey Report 

Final Status Survey Package Direct Measurement Results 

FSSP: B220M-EH-001 Survey Date: 11/3/14 

Investigation Level (dpm/100 cm2
): 177 

Survey meter (1): 

Survey meter (2): 

Meter (1) Details 

Count time (min): 

Meter (1) background (counts): 

Meter (1) Efficiency (c/d): 

Meter (1) MDC (dpm/100 cm2
): 

Location Meter# 

1 1 

2 2 

3 1 

4 2 

5 1 

6 2 

7 1 

8 2 

9 1 

10 2 

11 2 

12 2 

13 1 

14 2 

15 2 

16 2 

17 1 

18 1 

19 1 

20 2 

21 1 

E-600 #1018/43-89 # 223946 

E-600 #3685/43-89 # 312071 

Meter (2) Details 

3 Count time (min): 

17.8 Meter (2) background (counts): 

0.0954 Meter (2) Efficiency (c/d): 

63.2 Meter (2) MDC (dpm/100 cm2
): 

Gross Result Net Result Activity 

(counts) (counts) (dpm/100 cm
2

) 

20 2.2 6.1 

11 3.2 7.8 

27 9.2 25.7 

3 -4.8 -11.7 

21 3.2 8.9 

10 2.2 5.4 

32 14.2 39.7 

12 4.2 10.2 

25 7.2 20.1 

19 11.2 27.3 

11 3.2 7.8 

12 4.2 10.2 

15 -2.8 -7.8 

7 -0.8 -1.9 

21 13.2 32.1 

12 4.2 10.2 

17 -0.8 -2.2 

22 4.2 11.7 

23 5.2 14.5 

4 -3.8 -9.3 

17 -0.8 -2.2 

survey unit average=> 

dose estimate => 

9.7 

0.5 

Page 35 of 154 Subject to the export control restrictions on the 
title page of this document 

3 

7.8 

0.1095 

38.9 

>lnv Level 

(Y/N) 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

dpm/100 cm
2 

mrem/y 

Rev. 0 



Pratt & Whitney Middletown Site Final Status Survey Report 

- 6:?2.-,rn ·-Eft -oo r 
-Batch ID: 

-Group: 

LT Th-230- 201411111344 

A 

Device: LB5100 

-Batch Key: 26,776 

'"'" 
Selected Geometry: 1/4" Stainless Steel 

-Alpha Efficiency:(%) 28.4770 ± 

"""Alpha Action Level (cpm) 0.77 

"""Alpha MDA(dpm) 5.64 

·-Alpha Bkgd (CPH) 18.00 

0.53 

Carrier ID SampleiD Source ID 
H~ 

_o 141111134435-AI ___ __._ __ 

2014111113191~~- • ;,"kz' 
,.QQI41111135326-A3 .3 
...;9~~1!11,~1':~:~ v;;; ;:..q· 
20141111140156-AS ~ 

..;.wJ4Uii~OO!a::\t ::,·' ·fa~·"!·~ 
:o14111114t026-A7 '1 

~ouulll~J<4:Z-.f.!8 ·~' a 
,.Z0141111141857-A9 9 • 

~~!:!!!!~l~~:~t~ : ·:- ~·y·~ .. ·~; 
.J014t1ll~43l~J~~r~ .. :rt .~; ·Flf ··· 

:0141111143557-AI3 C3 
*!01411111440,li:A,l4 .. .. ~~t' . 

20141111144438-AIS 15 
-!Ol4111lt41!4~~~16.· · ICe 
iill!i0141111145308-A17 ( 7 

~~::~!~~!:6;}~~~~~ ;9 
....l014lllllSGS48-A22"'f· ~.t..l 

2o1411n1s1oos-A23 " :201 

-
.... 

--
• Reviewed by: 

~36of154 

Sample Report 

Count Date: 

Count Minutes: 

Count Mode: 

Operating Volts: 

Beta Efficiency:(%) 

Beta Action Level (cpm) 0.00 

Beta MDA (dpm) 0.00 

Beta Bkgd (CPH) 0.00 

Beta Gross NetAI~ha Alpha 
Com DPM GrossCprn 

0.00 0.70 0.50 
8.00 .... 11 o.zs 
0.00 -1.05 0.00 
o.oe -1.85 0.8t 
o.oo 0.70 0.50 

'·" -·~e.s o.oe 
0.00 -1.05 0.00 

0.00 -1.95 ~tM) 
0.00 -0.18 0.25 
t.ot ..,. .. e.zs 
0.00 -0.18 0.25 .. ~ ~•.u e.oe 
0.00 1.58 0.75 
e.oo -1);.18~ 6..25 
0.00 -1.05 0.00 
e.oe 1.11 0... .. 
0.00 -1.05 0.00 
e.oe -1.95 0.10 
0.00 -0.18 0.25 
o.oo ..... G.l5 
0.00 0.70 o.so 

11/11/201< 

4.0 

Alpha Only 

840 

± 

>Action 
Level? 

Rev.O 
SIN L11263 Cal due ~4 

: q l~-?\<S 
Subj c to the export control restrictions on the 

title pageiM\Mf ~ocument Print Date ll/1112014 

C:\Program Files (x86)\Tennelec Systems\Eclipse\activity report_dpm_a_b.rpt Print Time 3:14:25PM 



---
-
-

-

-

-
-
-
-
--
-
-· ---

- Page 37 of 154 

Pratt & Whitney Middletown Site Final Status Survey Report 

Attachment 3 Survey Unit B220M-WH 

Subject to the export control restrictions on the 
title page of this document 

Rev. 0 



-----
-
, ... 

-
-
-
-
-
---
-
-
--
---

-

Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B220M-WH-001 

Attachment A- Final Status Survey Package 

GENERAL SECTION 

Survey unit #: B220M-WH I FSSP number: B220M-WH-001 

Survey unit name: Building 220M West Half 

DATA QUALITY OBJECTIVES (DQO) 
1.0 State the problem 

2.0 

3.0 

The problem: To demonstrate that the level of residual radioactivity in survey unit 
B220M-WH, a class 3 area, does not exceed the release criteria of 19 mrem/year 
Total Effective Dose Equivalent (TEDE) as specified in the Middletown Final Status 
Survey Plan and that the potential dose from residual radioactivity is ALARA (As 
Low As Reasonably Achievable). 

Stakeholders: The primary stakeholders interested in the answer to this problem are 
Pratt & Whitney, the CT Department of Energy & Environmental Protection (CT 
DEEP) and the US Nuclear Regulatory Commission (USNRC). 

The Planning Team: The planning team consists of Radiation Safety & Control 
Services (RSCS) personnel. The primary decision maker is RSCS management. 

Schedule: Approximately one (1) working day is projected to implement this Final 
Status Survey Package (FSSP). Processing and shipping smears to the RSCS 
laboratory is expected to take one (1) working day. 

Resources: The primary resources needed to determine the answer to the problem 
are two (2) survey technicians to take measurements and obtain smears, one (1) 
Survey Supervisor to monitor and direct field activities and one (1) RSCS Engineer 
to prepare the plan, generate maps and evaluate data. A technician at the RSCS 
laboratory will analyze the smears and provide a hard copy of the results. 

Identify the decision 

Principal Study Question: Does the survey unit meet the release criteria specified 
above? 

Alternate Actions: Alternative actions include failure of the survey unit, remediation, 
reclassification and no action. 

The Decision: If the survey unit fails to demonstrate compliance with the release 
criteria, Then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 

Identify the inputs to the decision 

Information Needed: New total surface contamination measurements and removable 
surface contamination of the survey unit floor are needed to determine the 
concentration (dpm/1 00 cm2

) and variability of Th-232 present in the survey unit at 
the time of the Final Status Survey. 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B220M-WH-001 

Source of the Information: The sources for the information to resolve the decision 
include historical records, professional judgment and new data collection. Survey 
design and implementing procedures are based on the Middletown Final Status 
Survey Plan with input from the Multi-Agency Radiation Survey and Site 
Investigation Manual (MARSSIM NUREG-1575, Revision1 ). 

Basis for the Action Level: The Action Level provides the criterion used during the 
decision process for choosing among alternative actions (e.g., whether to take 
action or not to take action or whether to choose action 1 versus action 2). The 
Action Levels associated with implementing this plan are based on commitments in 
the Middletown Final Status Survey Plan. 

The first step in evaluating FSS data for a given survey unit is to draw simple 
comparisons between the measurement results and the release criterion, which is 
identified as the derived concentration guideline value (DCGLw). The result of these 
comparisons will be one of three conclusions or Action Levels shown in Table 1 for 
this survey plan. 

Table 1 

Evaluation Result Conclusion 
All measured concentrations less Survey unit meets the release 
than the DCGLw criterion 
Average concentration exceeds Survey unit does not meet the 
the DCGLw release criterion 
Individual measurement result(s) 
exceeds the DCGLw and the 

Conduct the Sign test 
average concentration is less than 
the DCGLw 

Basis for Determining the Operational DCGL: The Middletown Final Status Survey 
Plan, Revision 1, has defined the total surface activity TO-Ni concentration DCGLw 
equal to 354 dpm/100 cm2

. This DCGLw corresponds to the state of Connecticut 
release criterion of less than 19 mrem/year. RESRAD-BUILD v3.5 was selected to 
perform site-specific dose modeling of impacted structural surfaces at Pratt & 
Whitney. The end use scenario entails continued use of the buildings for industrial 
purposes; therefore, the Building Occupancy Scenario described in NUREG/CR-
5512, Volume 1, was selected to estimate potential radiation doses from radioactive 
material in buildings at the site. Results of the probabilistic sensitivity analysis and 
parameter selections for the RESRAD-BUILD code runs are presented in RSCS 
Technical Support Document number 14-003. 

Basis for Scan Measurements: Scanning is the process by which the technician uses 
portable radiation detection instruments to detect the presence of radionuclides on a 
specific surface (e.g., structural surfaces). A scanning survey is used to identify 
areas of elevated activity on that surface. The Middletown Final Status Survey Plan, 
Revision 1, has specified that approximately 10% of the accessible areas will be 
scanned. 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B220M-WH-001 

Basis for the Investigation Levels: Investigation levels serve as a quality control 
check to determine when a measurement process begins to deviate from expected 
norms. For example, a measurement that exceeds an investigation level may 
indicate a failing instrument or an improper measurement. However, in general, 
investigation levels are used to confirm that survey units have been properly 
classified. 

Exceeding an Investigation Level will require additional actions as identified later in 
this survey plan. The Investigation Levels specific to this survey unit are shown in 
Table 2. 

Table 2 

Measurement Type Investigation Criteria 
Fixed measurements or samples > 0.5 x DCGLw 
Scan measurements Detectable over background 

Surveying and Smear Analysis Methods to Meet the Data Requirements: 

The Middletown Final Status Survey Plan, Revision 1, requires that the Minimum 
Detectable Concentration (MDC) for fixed measurements be as far below the 
DCGLw as possible. A value of 10% is the desired level of sensitivity with up to 50% 
of the DCGLw being acceptable. 

The maximum MDC for fixed measurements cannot exceed 50% of 354 dpm/1 00 
cm2

, or 177 dpm/1 00 cm2
. 

The limit for removable surface contamination has been set at 10% of the total 
surface contamination limit equal to 35 dpm/1 00 cm2

. 

The maximum MDC for smear analyses cannot exceed 50% of 35 dpm/100 cm2
, or 

17 dpm/100 cm2
. 

Define the boundaries of the survey 

Boundaries of the survey: The area to be assessed is located inside the large 
manufacturing and Assembly Building 220. The survey unit surface area is 
approximately 27,930 square meters (27,930 m2

) or 300,643 square feet (300,643 
ft2), based upon CAD drawings. Figure 1 presents an overview of the survey unit. 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B220M-WH-001 

Figure 1 -Survey Unit B220M-WH 

Temporal boundaries: Scanning and surveying in this survey unit will normally be 
performed only during the day. 

Constraints: The biggest constraints are time and obstacles. The survey unit is filled 
with operating equipment and personnel. It is anticipated many of the randomly 
chosen measurement locations will have to be moved around the existing 
equipment. 

Develop a decision rule 

The following decision rule has been developed to define a logical process for 
choosing among alternative actions for the principal study question associated with 
this survey unit. 

Decision Rule: If the survey unit fails to demonstrate compliance with the release 
criteria, then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B220M-WH-001 

6.0 Specify tolerable limits on decision errors 

The Null Hypothesis: Residual radioactivity in the survey unit exceeds the release 
criterion. 

Type I Error: This is also known as the a error. This is the error associated with 
incorrectly concluding that the null hypothesis has been rejected. The Middletown 
Final Status Survey Plan, Revision 1 has set the a error at 0.05 (5%). Therefore, a 
value of 0.05 (5%) will be used for survey planning and data assessment for this 
survey unit. 

Type II Error: This is also known as the 13 error. This is the error associated with 
incorrectly concluding that the null hypothesis has been accepted. The Middletown 
Final Status Survey Plan, Revision 1 has set the 13 error at 0.05 (5% ). Therefore, a 
value of 0.05 (5%) will be used for survey planning and data assessment for this 
survey unit. 

7.0 Optimize the design 

Type of statistical test: The Sign Test will be the statistical test as specified in The 
Middletown Final Status Survey Plan, Revision 1. 

Number of measurements: There are eighteen (18) random measurement locations 
as specified in The Middletown Final Status Survey Plan, Revision 1. 

Number of judgmental measurements and locations: A minimum of three (3) 
judgmental measurements as specified in The Middletown Final Status Survey Plan, 
Revision 1 will be collected at locations selected by the Survey Supervisor. 

GENERAL INSTRUCTIONS 

1. Survey personnel will follow the safety directives of P&W safety personnel when 
working in and around equipment. 

2. Survey personnel will have a pre-job briefing each morning. 

3. Survey personnel need to be aware of their surroundings in the survey unit. 

4. Survey and smears will be performed and obtained by qualified senior HP technicians 
under the direction of the Survey Supervisor. 

5. Detailed field notes and observations will be documented during the survey. 

6. Field instruments will be source checked before starting measurements and after 
completing measurements for the day. 

7. Photographs should be taken when possible. 

8. Smears will be controlled under COC in accordance with procedure SOP 2.1.15, 
"Chain of Custody for Samples to be Analyzed in RSCS Laboratory" 

9. Field changes to this survey and sampling plan may be made by Survey Supervision. 
All changes will be made using a single line-out followed by an initial and date. The 
reason for the change will be included in the field notes. 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B220M-WH-001 

Documents generated during the performance of survey and sampling will be 
complete and legible. Corrections will be made using a single line-out followed by an 
initial and date. 

SPECIFIC INSTRUCTIONS 

1. Initiate and utilize the Daily Survey Journal Sheet attached to this FSSP 

2. Field instruments to be used for this survey are the Eberline E-600 meter with a 
Ludlum 43-89, Ludlum 43-90 or Ludlum 43-93 detector. 

3. 

4. 

5. 

Establish the instrument background for measurements 

a. Initiate the Background and MDC form attached to this FSSP 

b. Stand near the center of the survey unit 

c. Hold the detector face down and waist height 

d. Set the count time to 3 minutes or integrate for 3 minutes 

e. Record the result on the form 

f. Perform 5 counts and complete the bottom of the form 

g. If the MDC is greater than 177 dpm/1 00 cm2
, increase the count time and repeat 

h. Set the survey meter to the count rate mode 

i. Observe the meter and record the result on the form 

j. Repeat for a total of 5 results and complete the bottom of the form 

Locate each measurement location from the survey map with this FSSP 

a. If unable to perform measurements at that location, move that location to the 
nearest assessable spot and annotate the survey map. 

b. If many locations are moved due to obstructions, generate a new survey map at the 
end of the survey to document the actual measurement locations 

c. After establishing the 18 random locations, determine the locations of 3 judgmental 
survey locations. Annotate the survey map with the locations and identify them as 
19,20 and 21. 

Perform scanning around each measurement location 

a. Hold the detector approximately 0.25 inch from the surface 

b. Turn the meter audio on 

c. 

d. 

e. 

Scan at a speed approximately 1 to 2 inches per second 

Scan a 1 meter radius around the measurement location 

If any detectable positive indication is observed (e.g. audible and/or visual) stop 
and hold the position for 2 seconds, backup and re-scan the spot. 

1) If the positive indication is not observed, continue scanning 

2) If the positive indication is observed again, stop and perform a direct 
measurement at that location and record on the Direct Measurement Results 
form with this FSSP. Record the location number and 1, 2 etc. For example; 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B220M-WH-001 

the first direct measurement from the scanning at location 1 would be annotated 
as 1-1. 

3) Obtain a 100 cm2 smear at the location of the direct measurement 

f. Upon completion of the scan, record the result on the Scan Results form with this 
FSSP 

Perform a direct measurement at each location 

a. Set the detector at approximately 0.25 inch from the surface 

b. Set the count time on the meter to 3 minutes or integrate for 3 minutes or the count 
time established in step 3 above. 

c. Record the result on the Direct Measurement Results form with this FSSP 

Obtain a smear at the measurement location 

a. Obtain a smear over a 100 cm2 area at the location of the direct measurement 

b. Prevent cross contamination of the smear after collection 

Complete the Direct Measurements Results form by calculating the activity for each 
measurement in dpm/1 00 cm2

. 

Forward all paperwork to the Survey Supervisor for review. 

The Survey Supervisor will initiate an investigation if: 

• If any direct measurement is greater than or equal to 177 dpm/1 00 cm2 

• If any instrument source check failed at the end of the shift 

Document the investigation on the attached Data Investigation form. Record actions 
taken on the form such as: 

• Resurvey of all data collected by a failed post survey response check 

• Collection of additional direct measurements surrounding an elevated 
measurement to estimate the size of the elevated area 

• Collection of a gamma spectrum of the elevated area to determine radionuclides 
present 

• Collection of samples 

11. Generate a chain of custody for the smears. Annotate the form to ensure the MDA is 
less than 17 dpm. 

12. 

13. 

Gather all documents generated by this FSSP; background data, direct measurement 
results, survey maps, smear results, etc and place together in a survey file. 

The Survey Supervisor will forward the survey package to the Health Physicist for 
final review. 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B220M-WH-001 

The Health Physicist will complete the package review in accordance with the FSS 
Plan, Termination of License SMB-151 at the Middletown, CT Facility. This review 
and approval shall include determining that the data is complete and accurate, if 
further investigation or remediation is required, perform ALARA Cost benefit analysis 
as required, and determine if the decision rule is met. 

Prepared by:. __ rJ_~ ___ Je_d_'L_-____ _ Date :_----=2-"'-9-....o:O<..!::c'-'--t -_,_14_,__ __ _ 

Approved by-------.·4~~'4--' ~--P-6%~A __ Date. __ ___.:::2"""9_,-0:::..:c:<.>.t-_,1....:.4 __ _ 
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Pratt & Whitney Middletown Site Final Status Survey Report 

Final Status Survey Package Direct Measurement Results 

FSSP: B220M-WH-001 Survey Date: 11/3/14 

Investigation Level (dpm/100 cm
2
): 177 

Survey meter (1}: 

Survey meter (2}: 

Meter (1) Details 

Count time (min): 

Meter (1} background (counts): 

Meter (1} Efficiency (c/d): 

Meter (1} MDC (dpm/100 cm2
): 

Location Meter# 

1 1 

2 1 

3 2 

4 2 

5 2 

6 1 

7 1 

8 2 

9 2 

10 2 

11 2 

12 2 

13 2 

14 2 

15 1 

16 1 

17 2 

18 1 

19 1 

20 1 

21 1 

E-600 #3689/43-89 # 311683 

E-600 #1033/43-89 # 223945 

Meter (2) Details 

3 Count time (min): 

7.8 Meter (2} background (counts): 

0.1106 Meter (2} Efficiency (c/d): 

38.5 Meter (2} MDC (dpm/100 cm2
): 

Gross Result Net Result Activity 

(counts) (counts) (dpm/100 cm
2

} 

4 -3.8 -9.2 

2 -5.8 -14.0 

0 -6.6 -19.1 

4 -2.6 -7.5 

2 -4.6 -13.3 

5 -2.8 -6.8 

2 -5.8 -14.0 

2 -4.6 -13.3 

1 -5.6 -16.2 

6 -0.6 -1.7 

2 -4.6 -13.3 

3 -3.6 -10.4 

1 -5.6 -16.2 

1 -5.6 -16.2 

3 -4.8 -11.6 

3 -4.8 -11.6 

2 -4.6 -13.3 

2 -5.8 -14.0 

4 -3.8 -9.2 

3 -4.8 -11.6 

6 -1.8 -4.3 

survey unit average=> 

dose estimate=> 

-11.7 

0.0 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B220A-SE-001 

Attachment A - Final Status Survey Package 

GENERAL SECTION 

Survey unit#: B220A-SE I FSSP number: B220A-SE-001 

Survey unit name: Building 220A South East Quadrant 

DATA QUALITY OBJECTIVES (DQO) 
1.0 State the problem 

2.0 

3.0 

The problem: To demonstrate that the level of residual radioactivity in survey unit 
B220A-SE, a class 3 area, does not exceed the release criteria of 19 mrem/year 
Total Effective Dose Equivalent (TEDE) as specified in the Middletown Final Status 
Survey Plan and that the potential dose from residual radioactivity is ALARA (As 
Low As Reasonably Achievable}. 

Stakeholders: The primary stakeholders interested in the answer to this problem are 
Pratt & Whitney, the CT Department of Energy & Environmental Protection (CT 
DEEP) and the US Nuclear Regulatory Commission (USNRC). 

The Planning Team: The planning team consists of Radiation Safety & Control 
Services (RSCS) personnel. The primary decision maker is RSCS management. 

Schedule: Approximately one (1) working day is projected to implement this Final 
Status Survey Package (FSSP). Processing and shipping smears to the RSCS 
laboratory is expected to take one (1) working day. 

Resources: The primary resources needed to determine the answer to the problem 
are two (2) survey technicians to take measurements and obtain smears, one (1) 
Survey Supervisor to monitor and direct field activities and one (1) RSCS Engineer 
to prepare the plan, generate maps and evaluate data. A technician at the RSCS 
laboratory will analyze the smears and provide a hard copy of the results. 

Identify the decision 

Principal Study Question: Does the survey unit meet the release criteria specified 
above? 

Alternate Actions: Alternative actions include failure of the survey unit, remediation, 
reclassification and no action. 

The Decision: If the survey unit fails to demonstrate compliance with the release 
criteria, Then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 

Identify the inputs to the decision 

Information Needed: New total surface contamination measurements and removable 
surface contamination of the survey unit floor are needed to determine the 
concentration (dpm/1 00 cm2

) and variability of Th-232 present in the survey unit at 
the time of the Final Status Survey. 
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Source of the Information: The sources for the information to resolve the decision 
include historical records, professional judgment and new data collection. Survey 
design and implementing procedures are based on the Middletown Final Status 
Survey Plan with input from the Multi-Agency Radiation Survey and Site 
Investigation Manual (MARSSIM NUREG-1575, Revision1). 

Basis for the Action Level: The Action Level provides the criterion used during the 
decision process for choosing among alternative actions (e.g., whether to take 
action or not to take action or whether to choose action 1 versus action 2). The 
Action Levels associated with implementing this plan are based on commitments in 
the Middletown Final Status Survey Plan. 

The first step in evaluating FSS data for a given survey unit is to draw simple 
comparisons between the measurement results and the release criterion, which is 
identified as the derived concentration guideline value (DCGLw). The result of these 
comparisons will be one of three conclusions or Action Levels shown in Table 1 for 
this survey plan. 

Table 1 

Evaluation Result Conclusion 
All measured concentrations less Survey unit meets the release 
than the DCGLw criterion 
Average concentration exceeds Survey unit does not meet the 
the DCGLw release criterion 
Individual measurement result(s) 
exceeds the DCGLw and the 

Conduct the Sign test 
average concentration is less than 
the DCGLw 

Basis for Determining the Operational DCGL: The Middletown Final Status Survey 
Plan, Revision 1, has defined the total surface activity TO-Ni concentration DCGLw 
equal to 354 dpm/100 cm2

. This DCGLw corresponds to the state of Connecticut 
release criterion of less than 19 mrem/year. RESRAD-BUILD v3.5 was selected to 
perform site-specific dose modeling of impacted structural surfaces at Pratt & 
Whitney. The end use scenario entails continued use of the buildings for industrial 
purposes; therefore, the Building Occupancy Scenario described in NUREG/CR-
5512, Volume 1, was selected to estimate potential radiation doses from radioactive 
material in buildings at the site. Results of the probabilistic sensitivity analysis and 
parameter selections for the RESRAD-BUILD code runs are presented in RSCS 
Technical Support Document number 14-003. 

Basis for Scan Measurements: Scanning is the process by which the technician uses 
portable radiation detection instruments to detect the presence of radionuclides on a 
specific surface (e.g., structural surfaces). A scanning survey is used to identify 
areas of elevated activity on that surface. The Middletown Final Status Survey Plan, 
Revision 1, has specified that approximately 10% of the accessible areas will be 
scanned. 
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Basis for the Investigation Levels: Investigation levels serve as a quality control 
check to determine when a measurement process begins to deviate from expected 
norms. For example, a measurement that exceeds an investigation level may 
indicate a failing instrument or an improper measurement. However, in general, 
investigation levels are used to confirm that survey units have been properly 
classified. 

Exceeding an Investigation Level will require additional actions as identified later in 
this survey plan. The Investigation Levels specific to this survey unit are shown in 
Table 2. 

Table 2 

Measurement Type Investigation Criteria 
Fixed measurements or samples > 0.5 x DCGLw 
Scan measurements Detectable over background 

Surveying and Smear Analysis Methods to Meet the Data Requirements: 

The Middletown Final Status Survey Plan, Revision 1, requires that the Minimum 
Detectable Concentration (MDC) for fixed measurements be as far below the 
DCGLw as possible. A value of 10% is the desired level of sensitivity with up to 50% 
of the DCGLw being acceptable. 

The maximum MDC for fixed measurements cannot exceed 50% of 354 dpm/1 00 
cm2

, or 177 dpm/100 cm2
. 

The limit for removable surface contamination has been set at 10% of the total 
surface contamination limit equal to 35 dpm/1 00 cm2

. 

The maximum MDC for smear analyses cannot exceed 50% of 35 dpm/1 00 cm2
, or 

17 dpm/100 cm2
. 

4.0 Define the boundaries of the survey 

Boundaries of the survey: The area to be assessed is located inside the large 
manufacturing and Assembly Building 220. The survey unit surface area is 
approximately 13,229 square meters (13,229 m2

} or 142,397 square feet (142,397 
ft2), based upon CAD drawings. Figure 1 presents an overview of the survey unit. 
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Figure 1 - Survey Unit B220A-SE 
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Temporal boundaries: Scanning and surveying in this survey unit will normally be 
performed only during the day. 

Constraints: The biggest constraints are time and obstacles. The survey unit is filled 
with operating equipment and personnel. It is anticipated many of the randomly 
chosen measurement locations will have to be moved around the existing 
equipment. 

Develop a decision rule 

The following decision rule has been developed to define a logical process for 
choosing among alternative actions for the principal study question associated with 
this survey unit. 

Decision Rule: If the survey unit fails to demonstrate compliance with the release 
criteria, then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 
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6.0 Specify tolerable limits on decision errors 

The Null Hypothesis: Residual radioactivity in the survey unit exceeds the release 
criterion. 

Type I Error: This is also known as the a error. This is the error associated with 
incorrectly concluding that the null hypothesis has been rejected. The Middletown 
Final Status Survey Plan, Revision 1 has set the a error at 0.05 (5%). Therefore, a 
value of 0.05 (5%) will be used for survey planning and data assessment for this 
survey unit. 

Type II Error: This is also known as the 13 error. This is the error associated with 
incorrectly concluding that the null hypothesis has been accepted. The Middletown 
Final Status Survey Plan, Revision 1 has set the 13 error at 0.05 (5%). Therefore, a 
value of 0.05 (5%) will be used for survey planning and data assessment for this 
survey unit. 

7.0 Optimize the design 

Type of statistical test: The Sign Test will be the statistical test as specified in The 
Middletown Final Status Survey Plan, Revision 1. 

Number of measurements: There are eighteen ( 18) random measurement locations 
as specified in The Middletown Final Status Survey Plan, Revision 1. 

Number of judgmental measurements and locations: A minimum of three (3) 
judgmental measurements as specified in The Middletown Final Status Survey Plan, 
Revision 1 will be collected at locations selected by the Survey Supervisor. 

GENERAL INSTRUCTIONS 

1. Survey personnel will follow the safety directives of P&W safety personnel when 
working in and around equipment. 

2. Survey personnel will have a pre-job briefing each morning. 

3. Survey personnel need to be aware of their surroundings in the survey unit. 

4. Survey and smears will be performed and obtained by qualified senior HP technicians 
under the direction of the Survey Supervisor. 

5. Detailed field notes and observations will be documented during the survey. 

6. Field instruments will be source checked before starting measurements and after 
completing measurements for the day. 

7. Photographs should be taken when possible. 

8. Smears will be controlled under COC in accordance with procedure SOP 2.1.15, 
"Chain of Custody for Samples to be Analyzed in RSCS Laboratory" 

9. Field changes to this survey and sampling plan may be made by Survey Supervision. 
All changes will be made using a single line-out followed by an initial and date. The 
reason for the change will be included in the field notes. 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B220A-SE-001 

Documents generated during the performance of survey and sampling will be 
complete and legible. Corrections will be made using a single line-out followed by an 
initial and date. 

SPECIFIC INSTRUCTIONS 

1. Initiate and utilize the Daily Survey Journal Sheet attached to this FSSP 

2. 

3. 

4. 

5. 

Field instruments to be used for this survey are the Eberline E-600 meter with a 
Ludlum 43-89, Ludlum 43-90 or Ludlum 43-93 detector. 

Establish the instrument background for measurements 

a. Initiate the Background and MDC form attached to this FSSP 

b. Stand near the center of the survey unit 

c. Hold the detector face down and waist height 

d. Set the count time to 3 minutes or integrate for 3 minutes 

e. Record the result on the form 

f. Perform 5 counts and complete the bottom of the form 

g. If the MDC is greater than 177 dpm/1 00 cm2
, increase the count time and repeat 

h. Set the survey meter to the count rate mode 

i. Observe the meter and record the result on the form 

j. Repeat for a total of 5 results and complete the bottom of the form 

Locate each measurement location from the survey map with this FSSP 

a. If unable to perform measurements at that location, move that location to the 
nearest assessable spot and annotate the survey map. 

b. If many locations are moved due to obstructions, generate a new survey map at the 
end of the survey to document the actual measurement locations 

c. After establishing the 18 random locations, determine the locations of 3 judgmental 
survey locations. Annotate the survey map with the locations and identify them as 
19,20 and 21. 

Perform scanning around each measurement location 

a. Hold the detector approximately 0.25 inch from the surface 

b. Turn the meter audio on 

c. 

d. 

e. 

Scan at a speed approximately 1 to 2 inches per second 

Scan a 1 meter radius around the measurement location 

If any detectable positive indication is observed (e.g. audible and/or visual) stop 
and hold the position for 2 seconds, backup and re-scan the spot. 

1) If the positive indication is not observed, continue scanning 

2) If the positive indication is observed again, stop and perform a direct 
measurement at that location and record on the Direct Measurement Results 
form with this FSSP. Record the location number and 1, 2 etc. For example; 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B220A-SE-001 

the first direct measurement from the scanning at location 1 would be annotated 
as 1-1. 

3) Obtain a 100 cm2 smear at the location of the direct measurement 

f. Upon completion of the scan, record the result on the Scan Results form with this 
FSSP 

Perform a direct measurement at each location 

a. Set the detector at approximately 0.25 inch from the surface 

b. Set the count time on the meter to 3 minutes or integrate for 3 minutes or the count 
time established in step 3 above. 

c. Record the result on the Direct Measurement Results form with this FSSP 

7. Obtain a smear at the measurement location 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

a. Obtain a smear over a 100 cm2 area at the location of the direct measurement 

b. Prevent cross contamination of the smear after collection 

Complete the Direct Measurements Results form by calculating the activity for each 
measurement in dpm/1 00 cm2

. 

Forward all paperwork to the Survey Supervisor for review. 

The Survey Supervisor will initiate an investigation if: 

• If any direct measurement is greater than or equal to 177 dpm/1 00 cm2 

• If any instrument source check failed at the end of the shift 

Document the investigation on the attached Data Investigation form. Record actions 
taken on the form such as: 

• Resurvey of all data collected by a failed post survey response check 

• Collection of additional direct measurements surrounding an elevated 
measurement to estimate the size of the elevated area 

• Collection of a gamma spectrum of the elevated area to determine radionuclides 
present 

• Collection of samples 

Generate a chain of custody for the smears. Annotate the form to ensure the MDA is 
less than 17 dpm. 

Gather all documents generated by this FSSP; background data, direct measurement 
results, survey maps, smear results, etc and place together in a survey file. 

The Survey Supervisor will forward the survey package to the Health Physicist for 
final review. 

The Health Physicist will complete the package review in accordance with the FSS 
Plan, Termination of License SMB-151 at the Middletown, CT Facility. This review 
and approval shall include determining that the data is complete and accurate, if 
further investigation or remediation is required, perform ALARA Cost benefit analysis 
as required, and determine if the decision rule is met. 
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Prepared by: __ {J_Jd,{& ___ ~ __ dl_~----- Date:_--=2~9--==0~c"-t-_,_14-'-----

Approved by--+'. 4~{,,_____,..;: i"--6r"'-· A_,____ 
Ufl Date __ __.:;29~-"""0""'c"-t-_,_14-'----

Page 58 of 154 Subject to the export control restrictions on the 
title page of this document 

Page 8 of 8 
Rev. 0 



-
•• 

-
liMIIi 

--
·--
--
--
'"" 

~ 

-
-
-

8---- 15 

, ... 
'""" 

--
--

---
-
""' -

~ 

lDJ 

~ t! 

' 

Page 59 of 154 

Planned B220A-SE Survey Location Map - (VSP) 
Pratt & Whitney Middletown Site Final Status Survey Report 

I 

~ 
I 

Subject to the export control restrictions on the 
title page of this document 

Rev.O 



-

-
--
-

t Ill - I 

-
North 

, 
-
- ... -
-
-

Iii. 

-
, -

--
-- , 
---
,,... 

-

As Surveyed B220A-SE Survey Location Map 
Pratt & Whitney Middletown Site Final Status Survey Report 

19 

~ 

r 

't ~ 
11 

, 
I 

~t 

7 le 

~ , 

'1 

15 

, 

~3 

~ 

OM&L 
FLOOR SPACE 

OIO&:l ~1611 
FLOOR SPACE 

I 

II 

20 

~ II 

FAN CONTAINMENT CJE STORAGE 

I 

t 1 '.,:.,o,;, ~.•u• L II!: 

- ~"'"""m-.,,.:,··-

! IIIII 

J 
I 

I 

CSMC DE'IEl.OPNENT t 

L 

; I: I I' I I 
d .n ' 

~~~ 
if; I 

'lj 

ji 

i" 
I~ 

I --
i I 

I; 

~~~ 
! 



-
----
-
--
-
-
-
----
--
--
---
--
-
'-
--

Pratt & Whitney Middletown Site Final Status Survey Report 

Final Status Survey Package Direct Measurement Results 

FSSP: B220A-SE-001 Survey Date: 11/4/14 

Investigation Level (dpm/100 cm2
): 177 

Survey meter (1}: 

Survey meter (2}: 

Meter (1} Details 

Count time (min): 

Meter (1} background (counts): 

Meter (1} Efficiency (c/d): 

Meter (1} MDC (dpm/100 cm2
): 

location Meter# 

1 1 

2 2 

3 1 

4 2 

5 1 

6 2 

7 1 

8 2 

9 1 

10 2 

11 1 

12 2 

13 1 

14 2 

15 1 

16 2 

17 1 

18 2 

19 1 

20 2 

21 1 

E-600 #1018/43-89 # 223946 

E-600 #3685/43-89 # 312071 

Meter (2} Details 

3 Count time (min): 

25.0 Meter (2} background (counts): 

0.0954 Meter (2} Efficiency (c/d): 

73.4 Meter (2} MDC (dpm/100 cm2
): 

Gross Result Net Result Activity 

(counts) (counts) (dpm/100 cm2
} 

23 -2.0 -5.6 

17 2.8 6.8 

28 3.0 8.4 

12 -2.2 -5.4 

24 -1.0 -2.8 

25 10.8 26.3 

34 9.0 25.2 

18 3.8 9.3 

26 1.0 2.8 

12 -2.2 -5.4 

37 12.0 33.5 

7 -7.2 -17.5 

31 6.0 16.8 

10 -4.2 -10.2 

30 5.0 14.0 

9 -5.2 -12.7 

27 2.0 5.6 

18 3.8 9.3 

22 -3.0 -8.4 

2 -12.2 -29.7 

24 -1.0 -2.8 

survey unit average=> 

dose estimate => 

2.7 

0.1 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B220A-SW-001 

Attachment A - Final Status Survey Package 

GENERAL SECTION 

Survey unit #: B220A-SW I FSSP number: B220A-SW-001 

Survey unit name: Building 220A South West Quadrant 

DATA QUALITY OBJECTIVES(DQO) 
1.0 State the problem 

2.0 

3.0 

The problem: To demonstrate that the level of residual radioactivity in survey unit 
B220A-SW, a class 3 area, does not exceed the release criteria of 19 mrem/year 
Total Effective Dose Equivalent (TEDE) as specified in the Middletown Final Status 
Survey Plan and that the potential dose from residual radioactivity is ALARA (As 
Low As Reasonably Achievable). 

Stakeholders: The primary stakeholders interested in the answer to this problem are 
Pratt & Whitney, the CT Department of Energy & Environmental Protection (CT 
DEEP) and the US Nuclear Regulatory Commission (USNRC). 

The Planning Team: The planning team consists of Radiation Safety & Control 
Services (RSCS) personnel. The primary decision maker is RSCS management. 

Schedule: Approximately one (1) working day is projected to implement this Final 
Status Survey Package (FSSP). Processing and shipping smears to the RSCS 
laboratory is expected to take one ( 1) working day. 

Resources: The primary resources needed to determine the answer to the problem 
are two (2) survey technicians to take measurements and obtain smears, one (1) 
Survey Supervisor to monitor and direct field activities and one (1) RSCS Engineer 
to prepare the plan, generate maps and evaluate data. A technician at the RSCS 
laboratory will analyze the smears and provide a hard copy of the results. 

Identify the decision 

Principal Study Question: Does the survey unit meet the release criteria specified 
above? 

Alternate Actions: Alternative actions include failure of the survey unit, remediation, 
reclassification and no action. 

The Decision: If the survey unit fails to demonstrate compliance with the release 
criteria, Then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 

Identify the inputs to the decision 

Information Needed: New total surface contamination measurements and removable 
surface contamination of the survey unit floor are needed to determine the 
concentration (dpm/1 00 cm2

) and variability of Th-232 present in the survey unit at 
the time of the Final Status Survey. 
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FSSP number: B220A-SW-001 

Source of the Information: The sources for the information to resolve the decision 
include historical records, professional judgment and new data collection. Survey 
design and implementing procedures are based on the Middletown Final Status 
Survey Plan with input from the Multi-Agency Radiation Survey and Site 
Investigation Manual (MARSSIM NUREG-1575, Revision1 ). 

Basis for the Action Level: The Action Level provides the criterion used during the 
decision process for choosing among alternative actions (e.g., whether to take 
action or not to take action or whether to choose action 1 versus action 2). The 
Action Levels associated with implementing this plan are based on commitments in 
the Middletown Final Status Survey Plan. 

The first step in evaluating FSS data for a given survey unit is to draw simple 
comparisons between the measurement results and the release criterion, which is 
identified as the derived concentration guideline value (DCGLw). The result of these 
comparisons will be one of three conclusions or Action Levels shown in Table 1 for 
this survey plan. 

Table 1 

Evaluation Result Conclusion 
All measured concentrations less Survey unit meets the release 
than the DCGLw criterion 
Average concentration exceeds Survey unit does not meet the 
the DCGLw release criterion 
Individual measurement result(s) 
exceeds the DCGLw and the 

Conduct the Sign test 
average concentration is less than 
the DCGLw 

Basis for Determining the Operational DCGL: The Middletown Final Status Survey 
Plan, Revision 1, has defined the total surface activity TD-Ni concentration DCGLw 
equal to 354 dpm/100 cm2

. This DCGLw corresponds to the state of Connecticut 
release criterion of less than 19 mrem/year. RESRAD-BUILD v3.5 was selected to 
perform site-specific dose modeling of impacted structural surfaces at Pratt & 
Whitney. The end use scenario entails continued use of the buildings for industrial 
purposes; therefore, the Building Occupancy Scenario described in NUREG/CR-
5512, Volume 1, was selected to estimate potential radiation doses from radioactive 
material in buildings at the site. Results of the probabilistic sensitivity analysis and 
parameter selections for the RESRAD-BUILD code runs are presented in RSCS 
Technical Support Document number 14-003. 

Basis for Scan Measurements: Scanning is the process by which the technician uses 
portable radiation detection instruments to detect the presence of radionuclides on a 
specific surface (e.g., structural surfaces). A scanning survey is used to identify 
areas of elevated activity on that surface. The Middletown Final Status Survey Plan, 
Revision 1, has specified that approximately 10% of the accessible areas will be 
scanned. 
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Basis for the Investigation Levels: Investigation levels serve as a quality control 
check to determine when a measurement process begins to deviate from expected 
norms. For example, a measurement that exceeds an investigation level may 
indicate a failing instrument or an improper measurement. However, in general, 
investigation levels are used to confirm that survey units have been properly 
classified. 

Exceeding an Investigation Level will require additional actions as identified later in 
this survey plan. The Investigation Levels specific to this survey unit are shown in 
Table 2. 

Table 2 

Measurement Type Investigation Criteria 
Fixed measurements or samples > 0.5 x DCGLw 
Scan measurements Detectable over background 

Surveying and Smear Analysis Methods to Meet the Data Requirements: 

The Middletown Final Status Survey Plan, Revision 1, requires that the Minimum 
Detectable Concentration (MDC) for fixed measurements be as far below the 
DCGLw as possible. A value of 10% is the desired level of sensitivity with up to 50% 
of the DCGLw being acceptable. 

The maximum MDC for fixed measurements cannot exceed 50% of 354 dpm/1 00 
cm2

, or 177 dpm/1 00 cm2
. 

The limit for removable surface contamination has been set at 1 0% of the total 
surface contamination limit equal to 35 dpm/1 00 cm2

. 

The maximum MDC for smear analyses cannot exceed 50% of 35 dpm/1 00 cm2
, or 

17 dpm/1 00 cm2
. 

4.0 Define the boundaries of the survey 

Boundaries of the survey: The area to be assessed is located inside the large 
manufacturing and Assembly Building 220. The survey unit surface area is 
approximately 8,606 square meters (8,606 m2

) or 92,629 square feet (92,629 ft2
), 

based upon CAD drawings. Figure 1 presents an overview of the survey unit. 
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Figure 1 - Survey Unit B220A-SW 

Temporal boundaries: Scanning and surveying in this survey unit will normally be 
performed only during the day. 

Constraints: The biggest constraints are time and obstacles. The survey unit is filled 
with operating equipment and personnel. It is anticipated many of the randomly 
chosen measurement locations will have to be moved around the existing 
equipment. 

Develop a decision rule 

The following decision rule has been developed to define a logical process for 
choosing among alternative actions for the principal study question associated with 
this survey unit. 

Decision Rule: If the survey unit fails to demonstrate compliance with the release 
criteria, then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 

Page 67 of 154 Subject to the export control restrictions on the 
title page of this document 

Page 4 of 8 
Rev. 0 



-
-

-
-
-
-

-
--
-
-
-
-
-

Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B220A-SW-001 

6.0 Specify tolerable limits on decision errors 

The Null Hypothesis: Residual radioactivity in the survey unit exceeds the release 
criterion. 

Type I Error: This is also known as the a error. This is the error associated with 
incorrectly concluding that the null hypothesis has been rejected. The Middletown 
Final Status Survey Plan, Revision 1 has set the a error at 0.05 (5%). Therefore, a 
value of 0.05 (5%) will be used for survey planning and data assessment for this 
survey unit. 

Type II Error: This is also known as the 13 error. This is the error associated with 
incorrectly concluding that the null hypothesis has been accepted. The Middletown 
Final Status Survey Plan, Revision 1 has set the 13 error at 0.05 (5%). Therefore, a 
value of 0.05 (5%) will be used for survey planning and data assessment for this 
survey unit. 

7.0 Optimize the design 

Type of statistical test: The Sign Test will be the statistical test as specified in The 
Middletown Final Status Survey Plan, Revision 1. 

Number of measurements: There are eighteen (18) random measurement locations 
as specified in The Middletown Final Status Survey Plan, Revision 1. 

Number of judgmental measurements and locations: A minimum of three (3) 
judgmental measurements as specified in The Middletown Final Status Survey Plan, 
Revision 1 will be collected at locations selected by the Survey Supervisor. 

GENERAL INSTRUCTIONS 

1. Survey personnel will follow the safety directives of P&W safety personnel when 
working in and around equipment. 

2. Survey personnel will have a pre-job briefing each morning. 

3. Survey personnel need to be aware of their surroundings in the survey unit. 

4. Survey and smears will be performed and obtained by qualified senior HP technicians 
under the direction of the Survey Supervisor. 

5. Detailed field notes and observations will be documented during the survey. 

6. Field instruments will be source checked before starting measurements and after 
completing measurements for the day. 

7. Photographs should be taken when possible. 

8. Smears will be controlled under COC in accordance with procedure SOP 2.1.15, 
"Chain of Custody for Samples to be Analyzed in RSCS Laboratory" 

9. Field changes to this survey and sampling plan may be made by Survey Supervision. 
All changes will be made using a single line-out followed by an initial and date. The 
reason for the change will be included in the field notes. 
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Documents generated during the performance of survey and sampling will be 
complete and legible. Corrections will be made using a single line-out followed by an 
initial and date. 

SPECIFIC INSTRUCTIONS 

1. 

2. 

3. 

4. 

5. 

Initiate and utilize the Daily Survey Journal Sheet attached to this FSSP 

Field instruments to be used for this survey are the Eberline E-600 meter with a 
Ludlum 43-89, Ludlum 43-90 or Ludlum 43-93 detector. 

Establish the instrument background for measurements 

a. Initiate the Background and MDC form attached to this FSSP 

b. Stand near the center of the survey unit 

c. Hold the detector face down and waist height 

d. Set the count time to 3 minutes or integrate for 3 minutes 

e. Record the result on the form 

f. Perform 5 counts and complete the bottom of the form 

g. If the MDC is greater than 177 dpm/1 00 cm2
, increase the count time and repeat 

h. Set the survey meter to the count rate mode 

i. Observe the meter and record the result on the form 

j. Repeat for a total of 5 results and complete the bottom of the form 

Locate each measurement location from the survey map with this FSSP 

a. If unable to perform measurements at that location, move that location to the 
nearest assessable spot and annotate the survey map. 

b. If many locations are moved due to obstructions, generate a new survey map at the 
end of the survey to document the actual measurement locations 

c. After establishing the 18 random locations, determine the locations of 3 judgmental 
survey locations. Annotate the survey map with the locations and identify them as 
19,20 and 21. 

Perform scanning around each measurement location 

a. Hold the detector approximately 0.25 inch from the surface 

b. Turn the meter audio on 

c. Scan at a speed approximately 1 to 2 inches per second 

d. Scan a 1 meter radius around the measurement location 

e. If any detectable positive indication is observed (e.g. audible and/or visual) stop 
and hold the position for 2 seconds, backup and re-scan the spot. 

1) If the positive indication is not observed, continue scanning 

2) If the positive indication is observed again, stop and perform a direct 
measurement at that location and record on the Direct Measurement Results 
form with this FSSP. Record the location number and 1, 2 etc. For example; 
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the first direct measurement from the scanning at location 1 would be annotated 
as 1-1. 

3) Obtain a 100 cm2 smear at the location of the direct measurement 

f. Upon completion of the scan, record the result on the Scan Results form with this 
FSSP 

Perform a direct measurement at each location 

a. Set the detector at approximately 0.25 inch from the surface 

b. Set the count time on the meter to 3 minutes or integrate for 3 minutes or the count 
time established in step 3 above. 

c. Record the result on the Direct Measurement Results form with this FSSP 

Obtain a smear at the measurement location 

a. Obtain a smear over a 100 cm2 area at the location of the direct measurement 

b. Prevent cross contamination of the smear after collection 

Complete the Direct Measurements Results form by calculating the activity for each 
measurement in dpm/100 cm2

. 

Forward all paperwork to the Survey Supervisor for review. 

The Survey Supervisor will initiate an investigation if: 

• If any direct measurement is greater than or equal to 177 dpm/1 00 cm2 

• If any instrument source check failed at the end of the shift 

Document the investigation on the attached Data Investigation form. Record actions 
taken on the form such as: 

• Resurvey of all data collected by a failed post survey response check 

• Collection of additional direct measurements surrounding an elevated 
measurement to estimate the size of the elevated area 

• Collection of a gamma spectrum of the elevated area to determine radionuclides 
present 

• Collection of samples 

11. Generate a chain of custody for the smears. Annotate the form to ensure the MDA is 
less than 17 dpm. 

12. 

13. 

14. 

Gather all documents generated by this FSSP; background data, direct measurement 
results, survey maps, smear results, etc and place together in a survey file. 

The Survey Supervisor will forward the survey package to the Health Physicist for 
final review. 

The Health Physicist will complete the package review in accordance with the FSS 
Plan, Termination of License SMB-151 at the Middletown, CT Facility. This review 
and approval shall include determining that the data is complete and accurate, if 
further investigation or remediation is required, perform ALARA Cost benefit analysis 
as required, and determine if the decision rule is met. 
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Final Status Survey Package Direct Measurement Results 

FSSP: B220A-SW-001 Survey Date: 11/4/14 

Investigation Level (dpm/100 cm2
): 177 

Survey meter (1}: 

Survey meter (2}: 

Meter (1} Details 

Count time (min): 

Meter (1} background (counts): 

Meter (1} Efficiency (c/d): 

Meter (1} MDC (dpm/100 cm2
): 

Location Meter# 

1 2 

2 1 

3 2 

4 2 

5 1 

6 1 

7 1 

8 2 

9 2 

10 2 

11 2 

12 1 

13 1 

14 1 

15 1 

16 2 

17 2 

18 1 

19 2 

20 1 

21 1 

9-1 2 

9-2 2 

9-3 2 

E-600 #3689/43-89 # 311683 

E-600 #1033/43-89 # 223945 

Meter (2} Details 

3 Count time (min): 

9.6 Meter (2} background (counts): 

0.1106 Meter (2} Efficiency (c/d): 

42.0 Meter (2} MDC (dpm/100 cm2
): 

Gross Result Net Result Activity 

(counts) (counts) (dpm/100 cm2
) 

3 -7.2 -20.8 

7 -2.6 -6.3 

1 -9.2 -26.6 

6 -4.2 -12.1 

6 -3.6 -8.7 

8 -1.6 -3.9 

11 1.4 3.4 

3 -7.2 -20.8 

9 -1.2 -3.5 

8 -2.2 -6.4 

8 -2.2 -6.4 

7 -2.6 -6.3 

11 1.4 3.4 

12 2.4 5.8 

8 -1.6 -3.9 

1 -9.2 -26.6 

7 -3.2 -9.3 

7 -2.6 -6.3 

9 -1.2 -3.5 

8 -1.6 -3.9 

9 -0.6 -1.4 

51 40.8 118.0 

32 21.8 63.1 

31 20.8 60.2 

survey unit average=> 

dose estimate => 

3.2 

0.2 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B220A-NW-001 

Attachment A- Final Status Survey Package 

GENERAL SECTION 

Survey unit #: B220A-NW I FSSP number: B220A-NW-001 

Survey unit name: Building 220A North West Quadrant 

DATA QUALITY OBJECTIVES (DQO) 
1.0 State the problem 

2.0 

3.0 

The problem: To demonstrate that the level of residual radioactivity in survey unit 
B220A-NW, a class 3 area, does not exceed the release criteria of 19 mrem/year 
Total Effective Dose Equivalent (TEDE) as specified in the Middletown Final Status 
Survey Plan and that the potential dose from residual radioactivity is ALARA (As 
Low As Reasonably Achievable). 

Stakeholders: The primary stakeholders interested in the answer to this problem are 
Pratt & Whitney, the CT Department of Energy & Environmental Protection (CT 
DEEP) and the US Nuclear Regulatory Commission (USNRC). 

The Planning Team: The planning team consists of Radiation Safety & Control 
Services (RSCS) personnel. The primary decision maker is RSCS management. 

Schedule: Approximately one (1) working day is projected to implement this Final 
Status Survey Package (FSSP). Processing and shipping smears to the RSCS 
laboratory is expected to take one (1) working day. 

Resources: The primary resources needed to determine the answer to the problem 
are two (2) survey technicians to take measurements and obtain smears, one (1) 
Survey Supervisor to monitor and direct field activities and one (1) RSCS Engineer 
to prepare the plan, generate maps and evaluate data. A technician at the RSCS 
laboratory will analyze the smears and provide a hard copy of the results. 

Identify the decision 

Principal Study Question: Does the survey unit meet the release criteria specified 
above? 

Alternate Actions: Alternative actions include failure of the survey unit, remediation, 
reclassification and no action. 

The Decision: If the survey unit fails to demonstrate compliance with the release 
criteria, Then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 

Identify the inputs to the decision 

Information Needed: New total surface contamination measurements and removable 
surface contamination of the survey unit floor are needed to determine the 
concentration (dpm/1 00 cm2

) and variability of Th-232 present in the survey unit at 
the time of the Final Status Survey. 
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Source of the Information: The sources for the information to resolve the decision 
include historical records, professional judgment and new data collection. Survey 
design and implementing procedures are based on the Middletown Final Status 
Survey Plan with input from the Multi-Agency Radiation Survey and Site 
Investigation Manual (MARSSIM NUREG-1575, Revision1 ). 

Basis for the Action Level: The Action Level provides the criterion used during the 
decision process for choosing among alternative actions (e.g., whether to take 
action or not to take action or whether to choose action 1 versus action 2). The 
Action Levels associated with implementing this plan are based on commitments in 
the Middletown Final Status Survey Plan. 

The first step in evaluating FSS data for a given survey unit is to draw simple 
comparisons between the measurement results and the release criterion, which is 
identified as the derived concentration guideline value (DCGLw). The result of these 
comparisons will be one of three conclusions or Action Levels shown in Table 1 for 
this survey plan. 

Table 1 

Evaluation Result Conclusion 
All measured concentrations less Survey unit meets the release 
than the DCGLw criterion 
Average concentration exceeds Survey unit does not meet the 
the DCGLw release criterion 
Individual measurement result(s) 
exceeds the DCGLw and the 

Conduct the Sign test 
average concentration is less than 
the DCGLw 

Basis for Determining the Operational DCGL: The Middletown Final Status Survey 
Plan, Revision 1, has defined the total surface activity TO-Ni concentration DCGLw 
equal to 354 dpm/100 cm2

. This DCGLw corresponds to the state of Connecticut 
release criterion of less than 19 mrem/year. RESRAD-BUILD v3.5 was selected to 
perform site-specific dose modeling of impacted structural surfaces at Pratt & 
Whitney. The end use scenario entails continued use of the buildings for industrial 
purposes; therefore, the Building Occupancy Scenario described in NUREG/CR-
5512, Volume 1, was selected to estimate potential radiation doses from radioactive 
material in buildings at the site. Results of the probabilistic sensitivity analysis and 
parameter selections for the RESRAD-BUILD code runs are presented in RSCS 
Technical Support Document number 14-003. 

Basis for Scan Measurements: Scanning is the process by which the technician uses 
portable radiation detection instruments to detect the presence of radionuclides on a 
specific surface (e.g., structural surfaces). A scanning survey is used to identify 
areas of elevated activity on that surface. The Middletown Final Status Survey Plan, 
Revision 1, has specified that approximately 10% of the accessible areas will be 
scanned. 
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Basis for the Investigation Levels: Investigation levels serve as a quality control 
check to determine when a measurement process begins to deviate from expected 
norms. For example, a measurement that exceeds an investigation level may 
indicate a failing instrument or an improper measurement. However, in general, 
investigation levels are used to confirm that survey units have been properly 
classified. 

Exceeding an Investigation Level will require additional actions as identified later in 
this survey plan. The Investigation Levels specific to this survey unit are shown in 
Table 2. 

Table 2 

Measurement Type Investigation Criteria 
Fixed measurements or samples > 0.5 x DCGLw 
Scan measurements Detectable over background 

Surveying and Smear Analysis Methods to Meet the Data Requirements: 

The Middletown Final Status Survey Plan, Revision 1, requires that the Minimum 
Detectable Concentration (MDC) for fixed measurements be as far below the 
DCGLw as possible. A value of 10% is the desired level of sensitivity with up to 50% 
of the DCGLw being acceptable. 

The maximum MDC for fixed measurements cannot exceed 50% of 354 dpm/1 00 
cm2

, or 177 dpm/1 00 cm2
. 

The limit for removable surface contamination has been set at 10% of the total 
surface contamination limit equal to 35 dpm/1 00 cm2

. 

The maximum MDC for smear analyses cannot exceed 50% of 35 dpm/100 cm2
, or 

17 dpm/1 00 cm2
. 

4.0 Define the boundaries of the survey 

Boundaries of the survey: The area to be assessed is located inside the large 
manufacturing and Assembly Building 220. The survey unit surface area is 
approximately 9,918 square meters (9,918 m2

) or 106,757 square feet (1 06,757 ft2
), 

based upon CAD drawings. Figure 1 presents an overview of the survey unit. 
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Figure 1 - Survey Unit B220A-NW 

Temporal boundaries: Scanning and surveying in this survey unit will normally be 
performed only during the day. 

Constraints: The biggest constraints are time and obstacles. The survey unit is filled 
with operating equipment and personnel. It is anticipated many of the randomly 
chosen measurement locations will have to be moved around the existing 
equipment. 

Develop a decision rule 

The following decision rule has been developed to define a logical process for 
choosing among alternative actions for the principal study question associated with 
this survey unit. 

Decision Rule: If the survey unit fails to demonstrate compliance with the release 
criteria, then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 

Specify tolerable limits on decision errors 

The Null Hypothesis: Residual radioactivity in the survey unit exceeds the release 
criterion. 
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Type I Error: This is also known as the a error. This is the error associated with 
incorrectly concluding that the null hypothesis has been rejected. The Middletown 
Final Status Survey Plan, Revision 1 has set the a error at 0.05 (5%). Therefore, a 
value of 0.05 (5%) will be used for survey planning and data assessment for this 
survey unit. 

Type II Error: This is also known as the 13 error. This is the error associated with 
incorrectly concluding that the null hypothesis has been accepted. The Middletown 
Final Status Survey Plan, Revision 1 has set the 13 error at 0.05 (5% ). Therefore, a 
value of 0.05 (5%) will be used for survey planning and data assessment for this 
survey unit. 

7.0 Optimize the design 

Type of statistical test: The Sign Test will be the statistical test as specified in The 
Middletown Final Status Survey Plan, Revision 1. 

Number of measurements: There are eighteen (18) random measurement locations 
as specified in The Middletown Final Status Survey Plan, Revision 1. 

Number of judgmental measurements and locations: A minimum of three (3) 
judgmental measurements as specified in The Middletown Final Status Survey Plan, 
Revision 1 will be collected at locations selected by the Survey Supervisor. 

GENERAL INSTRUCTIONS 

1. Survey personnel will follow the safety directives of P&W safety personnel when 
working in and around equipment. 

2. Survey personnel will have a pre-job briefing each morning. 

3. Survey personnel need to be aware of their surroundings in the survey unit. 

4. Survey and smears will be performed and obtained by qualified senior HP technicians 
under the direction of the Survey Supervisor. 

5. Detailed field notes and observations will be documented during the survey. 

6. Field instruments will be source checked before starting measurements and after 
completing measurements for the day. 

7. Photographs should be taken when possible. 

8. Smears will be controlled under COC in accordance with procedure SOP 2.1.15, 
"Chain of Custody for Samples to be Analyzed in RSCS Laboratory" 

9. Field changes to this survey and sampling plan may be made by Survey Supervision. 
All changes will be made using a single line-out followed by an initial and date. The 
reason for the change will be included in the field notes. 

10. Documents generated during the performance of survey and sampling will be 
complete and legible. Corrections will be made using a single line-out followed by an 
initial and date. 
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SPECIFIC INSTRUCTIONS 

1. 

2. 

3. 

4. 

5. 

Initiate and utilize the Daily Survey Journal Sheet attached to this FSSP 

Field instruments to be used for this survey are the Eberline E-600 meter with a 
Ludlum 43-89, Ludlum 43-90 or Ludlum 43-93 detector. 

Establish the instrument background for measurements 

a. Initiate the Background and MDC form attached to this FSSP 

b. Stand near the center of the survey unit 

c. Hold the detector face down and waist height 

d. Set the count time to 3 minutes or integrate for 3 minutes 

e. Record the result on the form 

f. Perform 5 counts and complete the bottom of the form 

g. If the MDC is greater than 177 dpm/1 00 cm2
, increase the count time and repeat 

h. Set the survey meter to the count rate mode 

i. Observe the meter and record the result on the form 

j. Repeat for a total of 5 results and complete the bottom of the form 

Locate each measurement location from the survey map with this FSSP 

a. If unable to perform measurements at that location, move that location to the 
nearest assessable spot and annotate the survey map. 

b. If many locations are moved due to obstructions, generate a new survey map at the 
end of the survey to document the actual measurement locations 

c. After establishing the 18 random locations, determine the locations of 3 judgmental 
survey locations. Annotate the survey map with the locations and identify them as 
19,20 and 21. 

Perform scanning around each measurement location 

a. Hold the detector approximately 0.25 inch from the surface 

b. Turn the meter audio on 

c. Scan at a speed approximately 1 to 2 inches per second 

d. Scan a 1 meter radius around the measurement location 

e. If any detectable positive indication is observed (e.g. audible and/or visual) stop 
and hold the position for 2 seconds, backup and re-scan the spot. 

1) If the positive indication is not observed, continue scanning 

2) If the positive indication is observed again, stop and perform a direct 
measurement at that location and record on the Direct Measurement Results 
form with this FSSP. Record the location number and 1, 2 etc. For example; 
the first direct measurement from the scanning at location 1 would be annotated 
as 1-1. 

3) Obtain a 100 cm2 smear at the location of the direct measurement 
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13. 

14. 

Pratt & Whitney Middletown Site Final Status Survey Report 
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f. Upon completion of the scan, record the result on the Scan Results form with this 
FSSP 

Perform a direct measurement at each location 

a. Set the detector at approximately 0.25 inch from the surface 

b. Set the count time on the meter to 3 minutes or integrate for 3 minutes or the count 
time established in step 3 above. 

c. Record the result on the Direct Measurement Results form with this FSSP 

Obtain a smear at the measurement location 

a. Obtain a smear over a 100 cm2 area at the location of the direct measurement 

b. Prevent cross contamination of the smear after collection 

Complete the Direct Measurements Results form by calculating the activity for each 
measurement in dpm/1 00 cm2

. 

Forward all paperwork to the Survey Supervisor for review. 

The Survey Supervisor will initiate an investigation if: 

• If any direct measurement is greater than or equal to 177 dpm/1 00 cm2 

• If any instrument source check failed at the end of the shift 

Document the investigation on the attached Data Investigation form. Record actions 
taken on the form such as: 

• Resurvey of all data collected by a failed post survey response check 

• Collection of additional direct measurements surrounding an elevated 
measurement to estimate the size of the elevated area 

• Collection of a gamma spectrum of the elevated area to determine radionuclides 
present 

• Collection of samples 

Generate a chain of custody for the smears. Annotate the form to ensure the MDA is 
less than 17 dpm. 

Gather all documents generated by this FSSP; background data, direct measurement 
results, survey maps, smear results, etc and place together in a survey file. 

The Survey Supervisor will forward the survey package to the Health Physicist for 
final review. 

The Health Physicist will complete the package review in accordance with the FSS 
Plan, Termination of License SMB-151 at the Middletown, CT Facility. This review 
and approval shall include determining that the data is complete and accurate, if 
further investigation or remediation is required, perform ALARA Cost benefit analysis 
as required, and determine if the decision rule is met. 
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Pratt & Whitney Middletown Site Final Status Survey Report 
Final Status Survey Package Direct Measurement Results 

FSSP: B220A-NW-001 Survey Date: 11/5/14 

Investigation Level (dpm/100 cm2
): 177 

Survey meter (1): 

Survey meter (2): 

Survey meter (3): 

Survey meter (4): 

Meter (1) Details 

Count time (min): 

Meter (1) background (counts): 

Meter (1) Efficiency (c/d): 

Meter (1) MDC (dpm/100 cm2
): 

Meter (3) Details 

Count time (min): 

Meter (3) background (counts): 

Meter (3) Efficiency (c/d): 

Meter (3) MDC (dpm/100 cm2
): 

Location Meter# 

1 4 

2 4 

3 4 

4 4 

5 1 

6 1 

7 1 

8 1 

9 2 

10 2 

11 2 

12 2 

13 3 

14 3 

15 3 

16 3 

17 3 

18 3 

19 1 

20 2 

21 4 

E-600 #1018/43-89 # 223946 

E-600 #3685/43-89 # 312071 

E-600 #1033/43-89 # 223945 

E-600 #3689/43-89 # 311683 

Meter (2) Details 

3 Count time (min): 

16.4 Meter (2) background (counts): 

0.0954 Meter (2) Efficiency (c/d): 

61.0 Meter (2) MDC (dpm/100 cm2
): 

Meter (4) Details 

3 Count time (min): 

7.6 Meter (4) background (counts): 

0.0922 Meter (4) Efficiency (c/d): 

45.8 Meter (4) MDC (dpm/100 cm2
): 

Gross Result Net Result Activity 

(counts) (counts) (dpm/100 cm
2

) 

5 -0.6 -1.4 

8.3 2.7 6.5 

8 2.4 5.8 

9 3.4 8.2 

23 6.6 18.4 

11 -5.4 -15.1 

12 -4.4 -12.3 

11 -5.4 -15.1 

21 13.8 33.6 

18 10.8 26.3 

24 16.8 40.9 

12 4.8 11.7 

4 -3.6 -10.4 

5 -2.6 -7.5 

6 -1.6 -4.6 

3 -4.6 -13.3 

5 -2.6 -7.5 

6 -1.6 -4.6 

16 -0.4 -1.1 

16 8.8 21.4 

10 4.4 10.6 

survey unit average=> 

dose estimate => 

4.3 

0.2 
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Pratt & Whitney Middletown Site Final Status Survey Report - Sample Report 
--·~B_·~-Jo~·A~-~~w_-_CO~( ________________________ __ 
- Batch ID: Count Date: 

• Group: 

LT Th~230 ~ 201411121305 

A Count Minutes: 

11/12/201< 

4.0 

- Device: LB5100 Count Mode: 

- Batch Key: 26,786 Operating Volts: 

Alpha Only 

840 

Selected Geometry: 114" Stainless Steel 

- Alpha Efficiency:(%) 28.4770 ± 0.53 Beta Efficiency: (%) 

- Alpha Action Level (cpm) 0.77 Beta Action Level (cpm) 

- Alpha MDA (dpm) 5.64 Beta MDA (dpm) 

Alpha Bkgd (CPH) 18.00 Beta Bkgd (CPU) 

CarrieriD Sample ID 
Beta !:!ross NetAll!ha All!ha 

Cpm DPM GrossCl!m SourceiD 

20141112130546-Al 
-20141112131 OI7-A2.-----'.~~.....-·. -"-"'~--......... ..---
,_20141112131437-A3 ;; 

0.00 -0.18 0.25 
t.OG ·1.05 O.ut 
0.00 ~l.OS 0.00 

20J4l1121lliS7-A4 . < tL . 
"""'20141 uzt323o7-A5 5 ___ .-.;... __ e.oe ..... , G.l5 

0.00 1.58 0.75 
_:20141112132727-AG · ·. *'·~· .(Q e.oe 1.51 0.~5 ... 
2014Hl2133138~A7 J 0.00 -0.18 0.25 

~Ol41lU13}~& - - PW. 2" ••• 0.'70 0.50 
20141112134008-A9 :} 

·-2014ltt2l~t1~~~Io· jr( ·. ,;~~ ··· 
0.00 -0.18 0.25 ... 8..70 o.se -

-.20141112134838-All t l 0.00 -1.05 0.00 

l014ltllli~~f~{t~"[··" ~'~f~iol.:;.. ·~~ .. ~.- .. ..~ 
""20141112135708-Al3. . . 13 
....:!0,4ll.l2140f2RfA1~: ~·~~;f~;~: ~..~;;:A'.~· ,, 

,'-w='~'Nc'' ~ ~""~""--1\: ·-- ,· ...... --.--._ ........ 

20 141112140539-A 15 __ ---:+-:""'-- --:---:----

'"".!01{!112r~~'"~ffi: . \(p ·~· cfi'' 

0.00 0.70 0.50 
e.ot :t~~ 0.00 
0.00 -1.05 0.00 

·~· 
.. (9.11 ~·. 

.,..20141112141409-Al7 1] 0.00 -1.05 0.00 

20l41112t~llf.2-;~;lJ! IS ••• .....,~ .fW 
·""2ot4I112t42239-A2t~ V1 0.00 -0.18 0.25 

:!0141112142659-A22... ·~'. 
'iot4Il12I43I09-A23"" Z::t 

O.ot -!!{)5 O.M 
0.00 2.46 1.00 
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-
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B220A-NE-001 

Attachment A- Final Status Survey Package 

GENERAL SECTION 

Survey unit#: B220A-NE I FSSP number: B220A-NE-001 

Survey unit name: Building 220A North East Quadrant 

DATA QUALITY OBJECTIVES(DQO) 
1.0 State the problem 

2.0 

3.0 

The problem: To demonstrate that the level of residual radioactivity in survey unit 
B220A-NE, a class 3 area, does not exceed the release criteria of 19 mrem/year 
Total Effective Dose Equivalent (TEDE) as specified in the Middletown Final Status 
Survey Plan and that the potential dose from residual radioactivity is ALARA (As 
Low As Reasonably Achievable). 

Stakeholders: The primary stakeholders interested in the answer to this problem are 
Pratt & Whitney, the CT Department of Energy & Environmental Protection (CT 
DEEP) and the US Nuclear Regulatory Commission (USNRC). 

The Planning Team: The planning team consists of Radiation Safety & Control 
Services (RSCS) personnel. The primary decision maker is RSCS management. 

Schedule: Approximately one (1) working day is projected to implement this Final 
Status Survey Package (FSSP). Processing and shipping smears to the RSCS 
laboratory is expected to take one (1) working day. 

Resources: The primary resources needed to determine the answer to the problem 
are two (2) survey technicians to take measurements and obtain smears, one (1) 
Survey Supervisor to monitor and direct field activities and one (1) RSCS Engineer 
to prepare the plan, generate maps and evaluate data. A technician at the RSCS 
laboratory will analyze the smears and provide a hard copy of the results. 

Identify the decision 

Principal Study Question: Does the survey unit meet the release criteria specified 
above? 

Alternate Actions: Alternative actions include failure of the survey unit, remediation, 
reclassification and no action. 

The Decision: lfthe survey unit fails to demonstrate compliance with the release 
criteria, Then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 

Identify the inputs to the decision 

Information Needed: New total surface contamination measurements and removable 
surface contamination of the survey unit floor are needed to determine the 
concentration (dpm/1 00 cm2

) and variability of Th-232 present in the survey unit at 
the time of the Final Status Survey. 
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Source of the Information: The sources for the information to resolve the decision 
include historical records, professional judgment and new data collection. Survey 
design and implementing procedures are based on the Middletown Final Status 
Survey Plan with input from the Multi-Agency Radiation Survey and Site 
Investigation Manual (MARSSIM NUREG-1575, Revision1). 

Basis for the Action Level: The Action Level provides the criterion used during the 
decision process for choosing among alternative actions (e.g., whether to take 
action or not to take action or whether to choose action 1 versus action 2). The 
Action Levels associated with implementing this plan are based on commitments in 
the Middletown Final Status Survey Plan. 

The first step in evaluating FSS data for a given survey unit is to draw simple 
comparisons between the measurement results and the release criterion, which is 
identified as the derived concentration guideline value (DCGLw). The result of these 
comparisons will be one of three conclusions or Action Levels shown in Table 1 for 
this survey plan. 

Table 1 

Evaluation Result Conclusion 
All measured concentrations less Survey unit meets the release 
than the DCGLw criterion 
Average concentration exceeds Survey unit does not meet the 
the DCGLw release criterion 
Individual measurement result(s) 
exceeds the DCGLw and the 

Conduct the Sign test average concentration is less than 
the DCGLw 

Basis for Determining the Operational DCGL: The Middletown Final Status Survey 
Plan, Revision 1, has defined the total surface activity TO-Ni concentration DCGLw 
equal to 354 dpm/1 00 cm2

. This DCGLw corresponds to the state of Connecticut 
release criterion of less than 19 mrem/year. RESRAD-BUILD v3.5 was selected to 
perform site-specific dose modeling of impacted structural surfaces at Pratt & 
Whitney. The end use scenario entails continued use of the buildings for industrial 
purposes; therefore, the Building Occupancy Scenario described in NUREG/CR-
5512, Volume 1, was selected to estimate potential radiation doses from radioactive 
material in buildings at the site. Results of the probabilistic sensitivity analysis and 
parameter selections for the RESRAD-BUILD code runs are presented in RSCS 
Technical Support Document number 14-003. 

Basis for Scan Measurements: Scanning is the process by which the technician uses 
portable radiation detection instruments to detect the presence of radionuclides on a 
specific surface (e.g., structural surfaces). A scanning survey is used to identify 
areas of elevated activity on that surface. The Middletown Final Status Survey Plan, 
Revision 1 , has specified that approximately 1 0% of the accessible areas will be 
scanned. 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B220A-NE-001 

Basis for the Investigation Levels: Investigation levels serve as a quality control 
check to determine when a measurement process begins to deviate from expected 
norms. For example, a measurement that exceeds an investigation level may 
indicate a failing instrument or an improper measurement. However, in general, 
investigation levels are used to confirm that survey units have been properly 
classified. 

Exceeding an Investigation Level will require additional actions as identified later in 
this survey plan. The Investigation Levels specific to this survey unit are shown in 
Table 2. 

Table 2 

Measurement TyQ_e Investigation Criteria 
Fixed measurements or samples > 0.5 x DCGLw 
Scan measurements Detectable over background 

Surveying and Smear Analysis Methods to Meet the Data Requirements: 

The Middletown Final Status Survey Plan, Revision 1, requires that the Minimum 
Detectable Concentration (MDC) for fixed measurements be as far below the 
DCGLw as possible. A value of 10% is the desired level of sensitivity with up to 50% 
of the DCGLw being acceptable. 

The maximum MDC for fixed measurements cannot exceed 50% of 354 dpm/100 
cm2

, or 177 dpm/100 cm2
. 

The limit for removable surface contamination has been set at 10% of the total 
surface contamination limit equal to 35 dpm/1 00 cm2

. 

The maximum MDC for smear analyses cannot exceed 50% of 35 dpm/1 00 cm2
, or 

17 dpm/1 00 cm2
. 

Define the boundaries of the survey 

Boundaries of the survey: The area to be assessed is located inside the large 
manufacturing and Assembly Building 220. The survey unit surface area is 
approximately 18,455 square meters (18,455 m2

) or 198,652 square feet (198,652 
ft2), based upon CAD drawings. Figure 1 presents an overview of the survey unit. 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B220A-NE-001 

Figure 1 -Survey Unit B220A-NE 

Temporal boundaries: Scanning and surveying in this survey unit will normally be 
performed only during the day. 

Constraints: The biggest constraints are time and obstacles. The survey unit is filled 
with operating equipment and personnel. It is anticipated many of the randomly 
chosen measurement locations will have to be moved around the existing 
equipment. 

Develop a decision rule 

The following decision rule has been developed to define a logical process for 
choosing among alternative actions for the principal study question associated with 
this survey unit. 

Decision Rule: If the survey unit fails to demonstrate compliance with the release 
criteria, then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 

Specify tolerable limits on decision errors 

The Null Hypothesis: Residual radioactivity in the survey unit exceeds the release 
criterion. 

Type I Error: This is also known as the a error. This is the error associated with 
incorrect! concludin that the null h othesis has been re·ected. The Middletown 
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Final Status Survey Plan, Revision 1 has set the a error at 0.05 (5%). Therefore, a · 
value of 0.05 (5%) will be used for survey planning and data assessment for this 
survey unit. 

Type II Error: This is also known as the 13 error. This is the error associated with 
incorrectly concluding that the null hypothesis has been accepted. The Middletown 
Final Status Survey Plan, Revision 1 has set the 13 error at 0.05 (5%). Therefore, a 
value of 0.05 (5%) will be used for survey planning and data assessment for this 
survey unit. 

7.0 Optimize the design 

Type of statistical test: The Sign Test will be the statistical test as specified in The 
Middletown Final Status Survey Plan, Revision 1. 

Number of measurements: There are eighteen (18) random measurement locations 
as specified in The Middletown Final Status Survey Plan, Revision 1. 

Number of judgmental measurements and locations: A minimum of three (3) 
judgmental measurements as specified in The Middletown Final Status Survey Plan, 
Revision 1 will be collected at locations selected by the Survey Supervisor. 

GENERAL INSTRUCTIONS 

1. Survey personnel will follow the safety directives of P&W safety personnel when 
working in and around equipment. 

2. Survey personnel will have a pre-job briefing each morning. 

3. Survey personnel need to be aware of their surroundings in the survey unit. 

4. Survey and smears will be performed and obtained by qualified senior HP technicians 
under the direction of the Survey Supervisor. 

5. Detailed field notes and observations will be documented during the survey. 

6. Field instruments will be source checked before starting measurements and after 
completing measurements for the day. 

7. Photographs should be taken when possible. 

8. Smears will be controlled under COC in accordance with procedure SOP 2.1.15, 
"Chain of Custody for Samples to be Analyzed in RSCS Laboratory" 

9. Field changes to this survey and sampling plan may be made by Survey Supervision. 
All changes will be made using a single line-out followed by an initial and date. The 
reason for the change will be included in the field notes. 

10. Documents generated during the performance of survey and sampling will be 
complete and legible. Corrections will be made using a single line-out followed by an 
initial and date. 
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SPECIFIC INSTRUCTIONS 

1. 

2. 

3. 

4. 

5. 

Initiate and utilize the Daily Survey Journal Sheet attached to this FSSP 

Field instruments to be used for this survey are the Eberline E-600 meter with a 
Ludlum 43-89, Ludlum 43-90 or Ludlum 43-93 detector. 

Establish the instrument background for measurements 

a. Initiate the Background and MDC form attached to this FSSP 

b. Stand near the center of the survey unit 

c. Hold the detector face down and waist height 

d. Set the count time to 3 minutes or integrate for 3 minutes 

e. Record the result on the form 

f. Perform 5 counts and complete the bottom of the form 

g. If the MDC is greater than 177 dpm/1 00 cm2
, increase the count time and repeat 

h. Set the survey meter to the count rate mode 

i. Observe the meter and record the result on the form 

j. Repeat for a total of 5 results and complete the bottom of the form 

Locate each measurement location from the survey map with this FSSP 

a. If unable to perform measurements at that location, move that location to the 
nearest assessable spot and annotate the survey map. 

b. If many locations are moved due to obstructions, generate a new survey map at the 
end of the survey to document the actual measurement locations 

c. After establishing the 18 random locations, determine the locations of 3 judgmental 
survey locations. Annotate the survey map with the locations and identify them as 
19,20 and 21. 

Perform scanning around each measurement location 

a. Hold the detector approximately 0.25 inch from the surface 

b. Turn the meter audio on 

c. Scan at a speed approximately 1 to 2 inches per second 

d. Scan a 1 meter radius around the measurement location 

e. If any detectable positive indication is observed (e.g. audible and/or visual) stop 
and hold the position for 2 seconds, backup and re-scan the spot. 

1) If the positive indication is not observed, continue scanning 

2) If the positive indication is observed again, stop and perform a direct 
measurement at that location and record on the Direct Measurement Results 
form with this FSSP. Record the location number and 1, 2 etc. For example; 
the first direct measurement from the scanning at location 1 would be annotated 
as 1-1. 
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FSSP number: B220A-NE-001 

3) Obtain a 100 cm2 smear at the location of the direct measurement 

f. Upon completion of the scan, record the result on the Scan Results form with this 
FSSP 

6. Perform a direct measurement at each location 

7. 

8. 

a. Set the detector at approximately 0.25 inch from the surface 

b. Set the count time on the meter to 3 minutes or integrate for 3 minutes or the count 
time established in step 3 above. 

c. Record the result on the Direct Measurement Results form with this FSSP 

Obtain a smear at the measurement location 

a. Obtain a smear over a 100 cm2 area at the location of the direct measurement 

b. Prevent cross contamination of the smear after collection 

Complete the Direct Measurements Results form by calculating the activity for each 
measurement in dpm/1 00 cm2

. 

9. Forward all paperwork to the Survey Supervisor for review. 

10. 

11. 

12. 

13. 

The Survey Supervisor will initiate an investigation if: 

• If any direct measurement is greater than or equal to 177 dpm/1 00 cm2 

• If any instrument source check failed at the end of the shift 

Document the investigation on the attached Data Investigation form. Record actions 
taken on the form such as: 

• Resurvey of all data collected by a failed post survey response check 

• Collection of additional direct measurements surrounding an elevated 
measurement to estimate the size of the elevated area 

• Collection of a gamma spectrum of the elevated area to determine radionuclides 
present 

• Collection of samples 

Generate a chain of custody for the smears. Annotate the form to ensure the MDA is 
less than 17 dpm. 

Gather all documents generated by this FSSP; background data, direct measurement 
results, survey maps, smear results, etc and place together in a survey file. 

The Survey Supervisor will forward the survey package to the Health Physicist for 
final review. 

Page 96 of 154 Subject to the export control restrictions on the 
title page of this document 

Page 7 of 8 
Rev.O 



----
-

-
-
-
-
-
-

-----
-

-
-
-

14. 

Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B220A-NE-001 

The Health Physicist will complete the package review in accordance with the FSS 
Plan, Termination of License SMB-151 at the Middletown, CT Facility. This review 
and approval shall include determining that the data is complete and accurate, if 
further investigation or remediation is required, perform ALARA Cost benefit analysis 
as required, and determine if the decision rule is met. 

Prepared by: __ f __ ~ ____ ck_~ _____ _ Date:_--=2=9'--0=ct,_-1.:...4,__ __ _ 

Approved by~J/~£---1-"-/ %~A.--. Ufr Date __ --=2.::::..9-_,0::.::c::.:.t-....:1...:.4 __ _ 
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Pratt & Whitney Middletown Site Final Status Survey Report 
Final Status Survey Package Direct Measurement Results 

FSSP: B220A-NE-001 Survey Date: 11/4/14 

Investigation Level (dpm/100 cm2
): 177 

Survey meter (1): 

Survey meter (2): 

Survey meter (3): 

Survey meter (4): 

Meter (1) Details 

Count time (min): 

Meter (1) background (counts): 

Meter (1) Efficiency (c/d): 

Meter (1) MDC (dpm/100 cm2
): 

Meter (3) Details 

Count time (min): 

Meter (3) background (counts): 

Meter (3) Efficiency (c/d): 

Meter (3) MDC (dpm/100 cm2
): 

Location Meter# 

1 1 

2 2 

3 1 

4 2 

5 1 

6 2 

7 1 

8 2 

9 1 

10 2 

11 2 

12 3 

13 3 

14 3 

15 3 

16 4 

17 4 

18 4 

19 1 

20 1 

21 2 

E-600 #1018/43-89 # 223946 

E-600 #3685/43-89 # 312071 

E-600 #1033/43-89 # 223945 

E-600 #3689/43-89 # 311683 

Meter (2) Details 

3 Count time (min): 

17.6 Meter (2) background (counts): 

0.0954 Meter (2) Efficiency (c/d): 

62.9 Meter (2) MDC (dpm/100 cm2
): 

Meter (4) Details 

3 Count time (min): 

7.2 Meter (4) background (counts): 

0.0922 Meter (4) Efficiency (c/d): 

44.8 Meter (4) MDC (dpm/100 cm2
): 

Gross Result Net Result Activity 

(counts) (counts) (dpm/100 cm
2

) 

19 1.4 3.9 

2 -6.0 -14.6 

13 -4.6 -12.9 

5 -3.0 -7.3 

19 1.4 3.9 

11 3.0 7.3 

24 6.4 17.9 

10 2.0 4.9 

17 -0.6 -1.7 

8 0.0 0.0 

7 -1.0 -2.4 

1 -6.2 -17.9 

2 -5.2 -15.0 

3 -4.2 -12.1 

5 -2.2 -6.4 

7 -2.0 -4.8 

8 -1.0 -2.4 

11.43 2.4 5.9 

18 0.4 1.1 

25 7.4 20.7 

6 -2.0 -4.9 

survey unit average=> 

dose estimate=> 

-1.8 

0.0 
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• Reviewed by: 

Count Date: 

Count Minutes: 

Count Mode: 

Operating Volts: 

Beta Efficiency: (%) 

Beta Action Level (cpm) 0.00 

Beta MDA (dpm) 0.00 

Beta Bkgd (CPH) 0.00 

Bs:ta Gross NetAIIJba Alpba 
Cpm DPM GrossCilm 

0.00 0.70 0.50 
0.00 -&.11 o.:zs 
0.00 -0.18 0.25 
e.oo .. J.e! O.OG 
0.00 0.70 0.50 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B-440-001 

Attachment A- Final Status Survey Package 

GENERAL SECTION 

Survey unit #: B-440 I FSSP number: B-440-001 

Survey unit name: Building 440 

DATA QUALITY OBJECTIVES (DQO) 
1.0 State the problem 

2.0 

3.0 

The problem: To demonstrate that the level of residual radioactivity in survey unit B-
440, a class 3 area, does not exceed the release criteria of 19 mrem/year Total 
Effective Dose Equivalent (TEDE) as specified in the Middletown Final Status 
Survey Plan and that the potential dose from residual radioactivity is ALARA (As 
Low As Reasonably Achievable). 

Stakeholders: The primary stakeholders interested in the answer to this problem are 
Pratt & Whitney, the CT Department of Energy & Environmental Protection (CT 
DEEP) and the US Nuclear Regulatory Commission (USNRC). 

The Planning Team: The planning team consists of Radiation Safety & Control 
Services (RSCS) personnel. The primary decision maker is RSCS management. 

Schedule: Approximately one (1) working day is projected to implement this Final 
Status Survey Package (FSSP). Processing and shipping smears to the RSCS 
laboratory is expected to take one (1) working day. 

Resources: The primary resources needed to determine the answer to the problem 
are two (2) survey technicians to take measurements and obtain smears, one (1) 
Survey Supervisor to monitor and direct field activities and one (1) RSCS Engineer 
to prepare the plan, generate maps and evaluate data. A technician at the RSCS 
laboratory will analyze the smears and provide a hard copy of the results. 

Identify the decision 

Principal Study Question: Does the survey unit meet the release criteria specified 
above? 

Alternate Actions: Alternative actions include failure of the survey unit, remediation, 
reclassification and no action. 

The Decision: If the survey unit fails to demonstrate compliance with the release 
criteria, Then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 

Identify the inputs to the decision 

Information Needed: New total surface contamination measurements and removable 
surface contamination of the survey unit floor are needed to determine the 
concentration (dpm/100 cm2

) and variability of Th-232 present in the survey unit at 
the time of the Final Status Survey. 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B-440-001 

Source of the Information: The sources for the information to resolve the decision 
include historical records, professional judgment and new data collection. Survey 
design and implementing procedures are based on the Middletown Final Status 
Survey Plan with input from the Multi-Agency Radiation Survey and Site 
Investigation Manual (MARSSIM NUREG-1575, Revision1). 

Basis for the Action Level: The Action Level provides the criterion used during the 
decision process for choosing among alternative actions (e.g., whether to take 
action or not to take action or whether to choose action 1 versus action 2). The 
Action Levels associated with implementing this plan are based on commitments in 
the Middletown Final Status Survey Plan. 

The first step in evaluating FSS data for a given survey unit is to draw simple 
comparisons between the measurement results and the release criterion, which is 
identified as the derived concentration guideline value (DCGLw). The result of these 
comparisons will be one of three conclusions or Action Levels shown in Table 1 for 
this survey plan. 

Table 1 

Evaluation Result Conclusion 
All measured concentrations less Survey unit meets the release 
than the DCGLw criterion 
Average concentration exceeds Survey unit does not meet the 
the DCGLw release criterion 
Individual measurement result(s) 
exceeds the DCGLw and the Conduct the Sign test 
average concentration is less than 
the DCGLw 

Basis for Determining the Operational DCGL: The Middletown Final Status Survey 
Plan, Revision 1, has defined the total surface activity TO-Ni concentration DCGLw 
equal to 354 dpm/100 cm2

. This DCGLw corresponds to the state of Connecticut 
release criterion of less than 19 mrem/year. RESRAD-BUILD v3.5 was selected to 
perform site-specific dose modeling of impacted structural surfaces at Pratt & 
Whitney. The end use scenario entails continued use of the buildings for industrial 
purposes; therefore, the Building Occupancy Scenario described in NUREG/CR-
5512, Volume 1, was selected to estimate potential radiation doses from radioactive 
material in buildings at the site. Results of the probabilistic sensitivity analysis and 
parameter selections for the RESRAD-BUILD code runs are presented in RSCS 
Technical Support Document number 14-003. 

Basis for Scan Measurements: Scanning is the process by which the technician uses 
portable radiation detection instruments to detect the presence of radionuclides on a 
specific surface (e.g., structural surfaces). A scanning survey is used to identify 
areas of elevated activity on that surface. The Middletown Final Status Survey Plan, 
Revision 1, has specified that approximately 10% of the accessible areas will be 
scanned. 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: 8-440-001 

Basis for the Investigation Levels: Investigation levels serve as a quality control 
check to determine when a measurement process begins to deviate from expected 
norms. For example, a measurement that exceeds an investigation level may 
indicate a failing instrument or an improper measurement. However, in general, 
investigation levels are used to confirm that survey units have been properly 
classified. 

Exceeding an Investigation Level will require additional actions as identified later in 
this survey plan. The Investigation Levels specific to this survey unit are shown in 
Table 2. 

Table 2 

Measurement Type Investigation Criteria 
Fixed measurements or samples > 0.5 x DCGLw 
Scan measurements Detectable over background 

Surveying and Smear Analysis Methods to Meet the Data Requirements: 

The Middletown Final Status Survey Plan, Revision 1, requires that the Minimum 
Detectable Concentration (MDC) for fixed measurements be as far below the 
DCGLw as possible. A value of 10% is the desired level of sensitivity with up to 50% 
of the DCGLw being acceptable. 

The maximum MDC for fixed measurements cannot exceed 50% of 354 dpm/1 00 
cm 2

, or 177 dpm/100 cm2
. 

The limit for removable surface contamination has been set at 10% of the total 
surface contamination limit equal to 35 dpm/1 00 cm2

. 

The maximum MDC for smear analyses cannot exceed 50% of 35 dpm/1 00 cm2
, or 

17 dpm/1 00 cm2
. 

Define the boundaries of the survey 

Boundaries of the survey: The area to be assessed is Building 440. The survey unit 
surface area is approximately 2,200 square meters (2,200 m2

) or 23,672 square feet 
{23,672 fe), based upon CAD drawings. Figure 1 presents an overview of the 
survey unit. 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B-440-001 

Figure 1 - Survey Unit B-440 

Temporal boundaries: Scanning and surveying in this survey unit will normally be 
performed only during the day. 

Constraints: The biggest constraints are time and obstacles. The survey unit is filled 
with operating equipment and personnel. It is anticipated many of the randomly 
chosen measurement locations will have to be moved around the existing 
equipment. 

Develop a decision rule 

The following decision rule has been developed to define a logical process for 
choosing among alternative actions for the principal study question associated with 
this survey unit. 

Decision Rule: If the survey unit fails to demonstrate compliance with the release 
criteria, then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B-440-001 

6.0 Specify tolerable limits on decision errors 

The Null Hypothesis: Residual radioactivity in the survey unit exceeds the release 
criterion . 

Type I Error: This is also known as the a error. This is the error associated with 
incorrectly concluding that the null hypothesis has been rejected. The Middletown 
Final Status Survey Plan, Revision 1 has set the a error at 0.05 (5%). Therefore, a 
value of 0.05 (5%) will be used for survey planning and data assessment for this 
survey unit. 

Type II Error: This is also known as the 13 error. This is the error associated with 
incorrectly concluding that the null hypothesis has been accepted. The Middletown 
Final Status Survey Plan, Revision 1 has set the 13 error at 0.05 (5% ). Therefore, a 
value of 0.05 (5%) will be used for survey planning and data assessment for this 
survey unit. 

7.0 Optimize the design 

Type of statistical test: The Sign Test will be the statistical test as specified in The 
Middletown Final Status Survey Plan, Revision 1. 

Number of measurements: There are eighteen (18) random measurement locations 
as specified in The Middletown Final Status Survey Plan, Revision 1. 

Number of judgmental measurements and locations: A minimum of three (3) 
judgmental measurements as specified in The Middletown Final Status Survey Plan, 
Revision 1 will be collected at locations selected by the Survey Supervisor. 

GENERAL INSTRUCTIONS 

1. Survey personnel will follow the safety directives of P&W safety personnel when 
working in and around equipment. 

2. Survey personnel will have a pre-job briefing each morning. 

3. Survey personnel need to be aware of their surroundings in the survey unit. 

4. Survey and smears will be performed and obtained by qualified senior HP technicians 
under the direction of the Survey Supervisor. 

5. Detailed field notes and observations will be documented during the survey. 

6. Field instruments will be source checked before starting measurements and after 
completing measurements for the day. 

7. Photographs should be taken when possible. 

8. Smears will be controlled under COC in accordance with procedure SOP 2.1.15, 
"Chain of Custody for Samples to be Analyzed in RSCS Laboratory" 

9. Field changes to this survey and sampling plan may be made by Survey Supervision. 
All changes will be made using a single line-out followed by an initial and date. The 
reason for the change will be included in the field notes. 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B-440-001 

Documents generated during the performance of survey and sampling will be 
complete and legible. Corrections will be made using a single line-out followed by an 
initial and date. 

SPECIFIC INSTRUCTIONS 

1. 

2. 

3. 

4. 

5. 

Initiate and utilize the Daily Survey Journal Sheet attached to this FSSP 

Field instruments to be used for this survey are the Eberline E-600 meter with a 
Ludlum 43-89, Ludlum 43-90 or Ludlum 43-93 detector. 

Establish the instrument background for measurements 

a. Initiate the Background and MDC form attached to this FSSP 

b. Stand near the center of the survey unit 

c. Hold the detector face down and waist height 

d. Set the count time to 3 minutes or integrate for 3 minutes 

e. Record the result on the form 

f. Perform 5 counts and complete the bottom of the form 

g. If the MDC is greater than 177 dpm/1 00 cm2
, increase the count time and repeat 

h. Set the survey meter to the count rate mode 

i. Observe the meter and record the result on the form 

j. Repeat for a total of 5 results and complete the bottom of the form 

Locate each measurement location from the survey map with this FSSP 

a. If unable to perform measurements at that location, move that location to the 
nearest assessable spot and annotate the survey map. 

b. If many locations are moved due to obstructions, generate a new survey map at the 
end of the survey to document the actual measurement locations 

c. After establishing the 18 random locations, determine the locations of 3 judgmental 
survey locations. Annotate the survey map with the locations and identify them as 
19,20 and 21. 

Perform scanning around each measurement location 

a. Hold the detector approximately 0.25 inch from the surface 

b. Turn the meter audio on 

c. Scan at a speed approximately 1 to 2 inches per second 

d. Scan a 1 meter radius around the measurement location 

e. If any detectable positive indication is observed (e.g. audible and/or visual) stop 
and hold the position for 2 seconds, backup and re-scan the spot. 

1) If the positive indication is not observed, continue scanning 

2) If the positive indication is observed again, stop and perform a direct 
measurement at that location and record on the Direct Measurement Results 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B-440-001 

form with this FSSP. Record the location number and 1, 2 etc. For example; 
the first direct measurement from the scanning at location 1 would be annotated 
as 1-1. 

3) Obtain a 100 cm2 smear at the location of the direct measurement 

Upon completion of the scan, record the result on the Scan Results form with this 
FSSP 

6. Perform a direct measurement at each location 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

a. Set the detector at approximately 0.25 inch from the surface 

b. Set the count time on the meter to 3 minutes or integrate for 3 minutes or the count 
time established in step 3 above. 

c. Record the result on the Direct Measurement Results form with this FSSP 

Obtain a smear at the measurement location 

a. Obtain a smear over a 100 cm2 area at the location of the direct measurement 

b. Prevent cross contamination of the smear after collection 

Complete the Direct Measurements Results form by calculating the activity for each 
measurement in dpm/100 cm2

. 

Forward all paperwork to the Survey Supervisor for review. 

The Survey Supervisor will initiate an investigation if: 

• If any direct measurement is greater than or equal to 177 dpm/1 00 cm2 

• If any instrument source check failed at the end of the shift 

Document the investigation on the attached Data Investigation form. Record actions 
taken on the form such as: 

• Resurvey of all data collected by a failed post survey response check 

• Collection of additional direct measurements surrounding an elevated 
measurement to estimate the size of the elevated area 

• Collection of a gamma spectrum of the elevated area to determine radionuclides 
present 

• Collection of samples 

Generate a chain of custody for the smears. Annotate the form to ensure the MDA is 
less than 17 dpm. 

Gather all documents generated by this FSSP; background data, direct measurement 
results, survey maps, smear results, etc and place together in a survey file . 

The Survey Supervisor will forward the survey package to the Health Physicist for 
final review. 
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14. 

Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B-440-001 

The Health Physicist will complete the package review in accordance with the FSS 
Plan, Termination of License SMB-151 at the Middletown, CT Facility. This review 
and approval shall include determining that the data is complete and accurate, if 
further investigation or remediation is required, perform ALARA Cost benefit analysis 
as required, and determine if the decision rule is met. 

Prepared by: f~JL-
Date: 29-0ct-14 

Approved by 

Page 110 of 154 

1¥~ Date 
( 

Subject to the export control restrictions on the 
title page of this document 

29-0ct-14 

Page 8 of 8 
Rev. 0 



Planned B-440 Survey Location Map - (VSP) 
Pratt & Whitney Middletown Site Final Status Survey Report 

: ~! ---,------------_---1---~-------------, 

,_ I ~ -----------------------------------

-~~_____j 

-I -

-
~- ' -
.... 

-
- I 

..... 

-

, ... 
---
- Page 111 of 154 

e__ 
12 

Subject to the export control restrictions on the 
title page of this document 

0 

Rev.O 



t II II li I l i I i i i I I I I I l 

As Surveyed B-440 Survey Location Map 

Pratt & Whitney Middletown Site Final Status Survey Report 

I 
i 
i 
t=" --r- IIIJ.!l3T1IO .LSI1II 

i 

I 
-1 -I 

i 

+ 
- I ~I .~ ~21\1 .. 

~ r\t:J~ ~~=t-~r----~ .:.t ' ____ _ -•IR----"K"-c~t-4=::= . In A I ----1--~-------------r--- ,. __ Ia i \ C +-- . . fiV '-l i j ! 
.j__jC1 - · · I 

•• ·~· IIIII:~· -~7 'I ' ... ---~---r--- -- -- I .. w . --------~----- I I i . II ~ I 

- I · 1 · 6 • .....J ----t-! ! 1 6 : •. II- ----~- ._ --------- ,----- . 
---, !4 """ D .i t ~ 'I I 

r· 
i 

=•r f!.-· 1. I r- n.- . .. .• ,!!,~ - •• -, I • ._ 
I 

UTlLITY RID< 

I 

BUILDING 440 

:r'--... 

.L 

Page 112 of 154 

J, J . 
<:I '') ( !-; 

Subject to the export control restrictions on the 
title page of this document 

i I ~ I i I I 

Rev. 0 



-

-
-
-
-

--
-
--
-
--
-
-
-

---

Pratt & Whitney Middletown Site Final Status Survey Report 

Final Status Survey Package Direct Measurement Results 

FSSP: B-440-001 Survey Date: 11/6/14 

Investigation Level (dpm/100 cm2
): 177 

Survey meter (1): 

Survey meter (2): 

Meter (1) Details 

Count time (min): 

Meter (1) background (counts): 

Meter (1) Efficiency (c/d): 

Meter (1) MDC (dpm/100 cm2
): 

Location Meter# 

1 1 

2 1 

3 1 

4 1 

5 1 

6 1 

7 1 

8 1 

9 1 

10 1 

11 1 

12 1 

13 1 

14 1 

15 1 

16 1 

17 1 

18 1 

19 1 

20 1 

21 1 

E-600 #3685/43-89 # 312071 

None 

Meter (2) Details 

3 Count time (min): 

32.2 Meter (2) background (counts): 

0.1095 Meter (2) Efficiency (c/d): 

71.6 Meter (2) MDC (dpm/100 cm2
): 

Gross Result Net Result Activity 

(counts) (counts) (dpm/100 cm2
) 

48 15.8 38.5 

28 -4.2 -10.2 

25 -7.2 -17.5 

23 -9.2 -22.4 

21 -11.2 -27.3 

22 -10.2 -24.8 

31 -1.2 -2.9 

22 -10.2 -24.8 

37 4.8 11.7 

25 -7.2 -17.5 

20 -12.2 -29.7 

23 -9.2 -22.4 

23 -9.2 -22.4 

13 -19.2 -46.8 

27 -5.2 -12.7 

18 -14.2 -34.6 

23 -9.2 -22.4 

18 -14.2 -34.6 

23 -9.2 -22.4 

21 -11.2 -27.3 

31 -1.2 -2.9 

survey unit average=> 

dose estimate => 

-17.9 

0.0 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B-150-001 

Attachment A - Final Status Survey Package 

GENERAL SECTION 

Survey unit#: B-150 I FSSP number: B-150-001 

Survey unit name: Building 150 

DATA QUALITY OBJECTIVES (DQO) 
1.0 State the problem 

2.0 

3.0 

The problem: To demonstrate that the level of residual radioactivity in survey unit B-
150, a class 3 area, does not exceed the release criteria of 19 mrem/year Total 
Effective Dose Equivalent (TEDE) as specified in the Middletown Final Status 
Survey Plan and that the potential dose from residual radioactivity is ALARA (As 
Low As Reasonably Achievable). 

Stakeholders: The primary stakeholders interested in the answer to this problem are 
Pratt & Whitney, the CT Department of Energy & Environmental Protection {CT 
DEEP) and the US Nuclear Regulatory Commission (USNRC). 

The Planning Team: The planning team consists of Radiation Safety & Control 
Services (RSCS) personnel. The primary decision maker is RSCS management. 

Schedule: Approximately one (1) working day is projected to implement this Final 
Status Survey Package (FSSP). Processing and shipping smears to the RSCS 
laboratory is expected to take one (1) working day. 

Resources: The primary resources needed to determine the answer to the problem 
are two (2) survey technicians to take measurements and obtain smears, one (1) 
Survey Supervisor to monitor and direct field activities and one (1) RSCS Engineer 
to prepare the plan, generate maps and evaluate data. A technician at the RSCS 
laboratory will analyze the smears and provide a hard copy of the results. 

Identify the decision 

Principal Study Question: Does the survey unit meet the release criteria specified 
above? 

Alternate Actions: Alternative actions include failure of the survey unit, remediation, 
reclassification and no action. 

The Decision: If the survey unit fails to demonstrate compliance with the release 
criteria, Then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 

Identify the inputs to the decision 

Information Needed: New total surface contamination measurements and removable 
surface contamination of the survey unit floor are needed to determine the 
concentration (dpm/1 00 cm2

) and variability of Th-232 present in the survey unit at 
the time of the Final Status Survey. 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: 8-150-001 

Source of the Information: The sources for the information to resolve the decision 
include historical records, professional judgment and new data collection. Survey 
design and implementing procedures are based on the Middletown Final Status 
Survey Plan with input from the Multi-Agency Radiation Survey and Site 
Investigation Manual (MARSSIM NUREG-1575, Revision1). 

Basis for the Action Level: The Action Level provides the criterion used during the 
decision process for choosing among alternative actions (e.g., whether to take 
action or not to take action or whether to choose action 1 versus action 2). The 
Action Levels associated with implementing this plan are based on commitments in 
the Middletown Final Status Survey Plan. 

The first step in evaluating FSS data for a given survey unit is to draw simple 
comparisons between the measurement results and the release criterion, which is 
identified as the derived concentration guideline value (DCGLw). The result of these 
comparisons will be one of three conclusions or Action Levels shown in Table 1 for 
this survey plan. 

Table 1 

Evaluation Result Conclusion 
All measured concentrations less Survey unit meets the release 
than the DCGLw criterion 
Average concentration exceeds Survey unit does not meet the 
the DCGLw release criterion 
Individual measurement result(s) 
exceeds the DCGLw and the 

Conduct the Sign test 
average concentration is less than 
the DCGLw 

Basis for Determining the Operational DCGL: The Middletown Final Status Survey 
Plan, Revision 1, has defined the total surface activity TO-Ni concentration DCGLw 
equal to 354 dpm/100 cm2

. This DCGLw corresponds to the state of Connecticut 
release criterion of less than 19 mrem/year. RESRAD-BUILD v3.5 was selected to 
perform site-specific dose modeling of impacted structural surfaces at Pratt & 
Whitney. The end use scenario entails continued use of the buildings for industrial 
purposes; therefore, the Building Occupancy Scenario described in NUREG/CR-
5512, Volume 1, was selected to estimate potential radiation doses from radioactive 
material in buildings at the site. Results of the probabilistic sensitivity analysis and 
parameter selections for the RESRAD-BUILD code runs are presented in RSCS 
Technical Support Document number 14-003. 

Basis for Scan Measurements: Scanning is the process by which the technician uses 
portable radiation detection instruments to detect the presence of radionuclides on a 
specific surface (e.g., structural surfaces). A scanning survey is used to identify 
areas of elevated activity on that surface. The Middletown Final Status Survey Plan, 
Revision 1 , has specified that approximately 1 0% of the accessible areas will be 
scanned. 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B-150-001 

Basis for the Investigation Levels: Investigation levels serve as a quality control 
check to determine when a measurement process begins to deviate from expected 
norms. For example, a measurement that exceeds an investigation level may 
indicate a failing instrument or an improper measurement. However, in general, 
investigation levels are used to confirm that survey units have been properly 
classified. 

Exceeding an Investigation Level will require additional actions as identified later in 
this survey plan. The Investigation Levels specific to this survey unit are shown in 
Table 2. 

Table 2 

Measurement Type Investigation Criteria 
Fixed measurements or samples > 0.5 x DCGLw 
Scan measurements Detectable over background 

Surveying and Smear Analysis Methods to Meet the Data Requirements: 

The Middletown Final Status Survey Plan, Revision 1, requires that the Minimum 
Detectable Concentration (MDC) for fixed measurements be as far below the 
DCGLw as possible. A value of 10% is the desired level of sensitivity with up to 50% 
of the DCGLw being acceptable. 

The maximum MDC for fixed measurements cannot exceed 50% of 354 dpm/1 00 
cm 2

, or 177 dpm/100 cm2
. 

The limit for removable surface contamination has been set at 10% of the total 
surface contamination limit equal to 35 dpm/1 00 cm2

. 

The maximum MDC for smear analyses cannot exceed 50% of 35 dpm/1 00 cm2
, or 

17 dpm/100 cm2
. 

Define the boundaries of the survey 

Boundaries of the survey: The area to be assessed is Building 150. The survey unit 
surface area is approximately 20,756 square meters (20,756 m2

) or 223,420 square 
feet (223,420 ft2), based upon CAD drawings. Figure 1 presents an overview of the 
survey unit. 

Page 118 of 154 Subject to the export control restrictions on the 
title page of this document 

Page 3 of 8 
Rev. 0 



-
-

-
-

.... 

-
-
-

----
-
-

5.0 

Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B-150-001 

Figure 1 - Survey Unit B-150 
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Temporal boundaries: Scanning and surveying in this survey unit will normally be 
performed only during the day. 

Constraints: The biggest constraints are time and obstacles. The survey unit is filled 
with operating equipment and personnel. It is anticipated many of the randomly 
chosen measurement locations will have to be moved around the existing 
equipment. 

Develop a decision rule 

The following decision rule has been developed to define a logical process for 
choosing among alternative actions for the principal study question associated with 
this survey unit. 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B-150-001 

Decision Rule: If the survey unit fails to demonstrate compliance with the release 
criteria, then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 

6.0 Specify tolerable limits on decision errors 

The Null Hypothesis: Residual radioactivity in the survey unit exceeds the release 
criterion. 

Type I Error: This is also known as the a error. This is the error associated with 
incorrectly concluding that the null hypothesis has been rejected. The Middletown 
Final Status Survey Plan, Revision 1 has set the a error at 0.05 (5%). Therefore, a 
value of 0.05 (5%) will be used for survey planning and data assessment for this 
survey unit. 

Type II Error: This is also known as the 13 error. This is the error associated with 
incorrectly concluding that the null hypothesis has been accepted. The Middletown 
Final Status Survey Plan, Revision 1 has set the 13 error at 0.05 (5%). Therefore, a 
value of 0.05 (5%) will be used for survey planning and data assessment for this 
survey unit. 

7.0 Optimize the design 

Type of statistical test: The Sign Test will be the statistical test as specified in The 
Middletown Final Status Survey Plan, Revision 1. 

Number of measurements: There are eighteen (18) random measurement locations 
as specified in The Middletown Final Status Survey Plan, Revision 1. 

Number of judgmental measurements and locations: A minimum of three (3) 
judgmental measurements as specified in The Middletown Final Status Survey Plan, 
Revision 1 will be collected at locations selected by the Survey Supervisor. 

GENERAL INSTRUCTIONS 

1. Survey personnel will follow the safety directives of P&W safety personnel when 
working in and around equipment. 

2. Survey personnel will have a pre-job briefing each morning. 

3. Survey personnel need to be aware of their surroundings in the survey unit. 

4. Survey and smears will be performed and obtained by qualified senior HP technicians 
under the direction of the Survey Supervisor. 

5. Detailed field notes and observations will be documented during the survey. 

6. Field instruments will be source checked before starting measurements and after 
completing measurements for the day. 

7. Photographs should be taken when possible. 

8. Smears will be controlled under COC in accordance with procedure SOP 2.1.15, 
"Chain of Custody for Samples to be Analyzed in RSCS Laboratory" 

9. Field changes to this survey and sampling plan may be made by Survey Supervision. 
All changes will be made using a single line-out followed by an initial and date. The 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B-150-001 

reason for the change will be included in the field notes. 

Documents generated during the performance of survey and sampling will be 
complete and legible. Corrections will be made using a single line-out followed by an 
initial and date. 

SPECIFIC INSTRUCTIONS 

1. 

2. 

3. 

4. 

5. 

Initiate and utilize the Daily Survey Journal Sheet attached to this FSSP 

Field instruments to be used for this survey are the Eberline E-600 meter with a 
Ludlum 43-89, Ludlum 43-90 or Ludlum 43-93 detector. 

Establish the instrument background for measurements 

a. Initiate the Background and MDC form attached to this FSSP 

b. Stand near the center of the survey unit 

c. Hold the detector face down and waist height 

d. Set the count time to 3 minutes or integrate for 3 minutes 

e. Record the result on the form 

f. Perform 5 counts and complete the bottom of the form 

g. If the MDC is greater than 177 dpm/1 00 cm2
, increase the count time and repeat 

h. Set the survey meter to the count rate mode 

i. Observe the meter and record the result on the form 

j. Repeat for a total of 5 results and complete the bottom of the form 

Locate each measurement location from the survey map with this FSSP 

a. If unable to perform measurements at that location, move that location to the 
nearest assessable spot and annotate the survey map. 

b. If many locations are moved due to obstructions, generate a new survey map at the 
end of the survey to document the actual measurement locations 

c. After establishing the 18 random locations, determine the locations of 3 judgmental 
survey locations. Annotate the survey map with the locations and identify them as 
19,20 and 21. 

Perform scanning around each measurement location 

a. Hold the detector approximately 0.25 inch from the surface 

b. Turn the meter audio on 

c. Scan at a speed approximately 1 to 2 inches per second 

d. Scan a 1 meter radius around the measurement location 

e. If any detectable positive indication is observed (e.g. audible and/or visual) stop 
and hold the position for 2 seconds, backup and re-scan the spot. 

1) If the positive indication is not observed, continue scanning 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B-150-001 

2) If the positive indication is observed again, stop and perform a direct 
measurement at that location and record on the Direct Measurement Results 
form with this FSSP. Record the location number and 1, 2 etc. For example; 
the first direct measurement from the scanning at location 1 would be annotated 
as 1-1. 

3) Obtain a 100 cm2 smear at the location of the direct measurement 

f. Upon completion of the scan, record the result on the Scan Results form with this 
FSSP 

6. Perform a direct measurement at each location 

7. 

8. 

9. 

a. Set the detector at approximately 0.25 inch from the surface 

b. Set the count time on the meter to 3 minutes or integrate for 3 minutes or the count 
time established in step 3 above. 

c. Record the result on the Direct Measurement Results form with this FSSP 

Obtain a smear at the measurement location 

a. Obtain a smear over a 100 cm2 area at the location of the direct measurement 

b. Prevent cross contamination of the smear after collection 

Complete the Direct Measurements Results form by calculating the activity for each 
measurement in dpm/1 00 cm2

. 

Forward all paperwork to the Survey Supervisor for review. 

10. The Survey Supervisor will initiate an investigation if: 

11. 

12. 

13. 

• If any direct measurement is greater than or equal to 177 dpm/1 00 cm2 

• If any instrument source check failed at the end of the shift 

Document the investigation on the attached Data Investigation form. Record actions 
taken on the form such as: 

• Resurvey of all data collected by a failed post survey response check 

• Collection of additional direct measurements surrounding an elevated 
measurement to estimate the size of the elevated area 

• Collection of a gamma spectrum of the elevated area to determine radionuclides 
present 

• Collection of samples 

Generate a chain of custody for the smears. Annotate the form to ensure the MDA is 
less than 17 dpm. 

Gather all documents generated by this FSSP; background data, direct measurement 
results, survey maps, smear results, etc and place together in a survey file. 

The Survey Supervisor will forward the survey package to the Health Physicist for 
final review. 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B-150-001 

The Health Physicist will complete the package review in accordance with the FSS 
Plan, Termination of License SMB-151 at the Middletown, CT Facility. This review 
and approval shall include determining that the data is complete and accurate, if 
further investigation or remediation is required, perform ALARA Cost benefit analysis 
as required, and determine if the decision rule is met. 

Prepared by: (J~C/L Date: 29-0ct-14 

Approved by 
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Planned B-150 Survey Location Map- (VSP) 
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Pratt & Whitney Middletown Site Final Status Survey Report 

Final Status Survey Package Direct Measurement Results 

FSSP: B-150-001 Survey Date: 11/6/14 

Investigation Level (dpm/100 cm2
): 177 

Survey meter (1): 

Survey meter (2): 

Meter (1) Details 

Count time (min): 

Meter (1) background (counts): 

Meter (1) Efficiency (c/d): 

Meter (1) MDC (dpm/100 cm2
): 

Location Meter# 

1 1 

2 2 

3 1 

4 2 

5 1 

6 2 

7 2 

8 2 

9 1 

10 1 

11 1 

12 2 

13 2 

14 1 

15 2 

16 1 

17 2 

18 1 

19 1 

20 1 

21 1 

E-600 #3689/43-89 # 311683 

E-600 #3690/43-89 # 223945 

Meter (2) Details 

3 Count time (min): 

5.4 Meter (2) background (counts): 

0.1106 Meter (2) Efficiency (c/d): 

33.3 Meter (2) MDC (dpm/100 cm2
): 

Gross Result Net Result Activity 

(counts) (counts) (dpm/100 cm
2

) 

8 2.6 6.3 

5 -2.8 -8.1 

14 8.6 20.7 

7 -0.8 -2.3 

5 -0.4 -1.0 

5 -2.8 -8.1 

5 -2.8 -8.1 

9 1.2 3.5 

14 8.6 20.7 

9 3.6 8.7 

7 1.6 3.9 

4 -3.8 -11.0 

3 -4.8 -13.9 

9 3.6 8.7 

6 -1.8 -5.2 

13 7.6 18.3 

7 -0.8 -2.3 

5 -0.4 -1.0 

6 0.6 1.4 

5 -0.4 -1.0 

8 2.6 6.3 

survey unit average=> 

dose estimate=> 

1.7 

0.1 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B-410-001 

Attachment A- Final Status Survey Package 

GENERAL SECTION 

Survey unit#: B-41 0 I FSSP number: B-41 0-001 

Survey unit name: Building 410 Test Cell Exhaust Ducts 

DATA QUALITY OBJECTIVES (DQO) 
1.0 State the problem 

2.0 

3.0 

The problem: To demonstrate that the level of residual radioactivity in survey unit B-
41 0, a class 3 area, does not exceed the release criteria of 19 mrem/year Total 
Effective Dose Equivalent (TEDE) as specified in the Middletown Final Status 
Survey Plan and that the potential dose from residual radioactivity is ALARA (As 
Low As Reasonably Achievable). 

Stakeholders: The primary stakeholders interested in the answer to this problem are 
Pratt & Whitney, the CT Department of Energy & Environmental Protection (CT 
DEEP) and the US Nuclear Regulatory Commission (USNRC). 

The Planning Team: The planning team consists of Radiation Safety & Control 
Services (RSCS) personnel. The primary decision maker is RSCS management. 

Schedule: Approximately one (1) working day is projected to implement this Final 
Status Survey Package (FSSP). Processing and shipping smears to the RSCS 
laboratory is expected to take one (1) working day. 

Resources: The primary resources needed to determine the answer to the problem 
are two (2) survey technicians to take measurements and obtain smears, one (1) 
Survey Supervisor to monitor and direct field activities and one (1) RSCS Engineer 
to prepare the plan, generate maps and evaluate data. A technician at the RSCS 
laboratory will analyze the smears and provide a hard copy of the results. 

Identify the decision 

Principal Study Question: Does the survey unit meet the release criteria specified 
above? 

Alternate Actions: Alternative actions include failure of the survey unit, remediation, 
reclassification and no action. 

The Decision: If the survey unit fails to demonstrate compliance with the release 
criteria, Then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 

Identify the inputs to the decision 

Information Needed: New total surface contamination measurements and removable 
surface contamination of the survey unit floor are needed to determine the 
concentration (dpm/1 00 cm2

) and variability of Th-232 present in the survey unit at 
the time of the Final Status Survey. 
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FSSP number: B-410-001 

Source of the Information: The sources for the information to resolve the decision 
include historical records, professional judgment and new data collection. Survey 
design and implementing procedures are based on the Middletown Final Status 
Survey Plan with input from the Multi-Agency Radiation Survey and Site 
Investigation Manual (MARSSIM NUREG-1575, Revision1). 

Basis for the Action Level: The Action Level provides the criterion used during the 
decision process for choosing among alternative actions (e.g., whether to take 
action or not to take action or whether to choose action 1 versus action 2). The 
Action Levels associated with implementing this plan are based on commitments in 
the Middletown Final Status Survey Plan . 

The first step in evaluating FSS data for a given survey unit is to draw simple 
comparisons between the measurement results and the release criterion, which is 
identified as the derived concentration guideline value (DCGLw). The result of these 
comparisons will be one of three conclusions or Action Levels shown in Table 1 for 
this survey plan. 

Table 1 

Evaluation Result Conclusion 
All measured concentrations less Survey unit meets the release 
than the DCGLw criterion 
Average concentration exceeds Survey unit does not meet the 
the DCGLw release criterion 
Individual measurement result(s) 
exceeds the DCGLw and the 

Conduct the Sign test 
average concentration is less than 
the DCGLw 

Basis for Determining the Operational DCGL: The Middletown Final Status Survey 
Plan, Revision 1, has defined the total surface activity TD-Ni concentration DCGLw 
equal to 354 dpm/1 00 cm2

. This DCGLw corresponds to the state of Connecticut 
release criterion of less than 19 mrem/year. RESRAD-BUILD v3.5 was selected to 
perform site-specific dose modeling of impacted structural surfaces at Pratt & 
Whitney. The end use scenario entails continued use of the buildings for industrial 
purposes; therefore, the Building Occupancy Scenario described in NUREG/CR-
5512, Volume 1, was selected to estimate potential radiation doses from radioactive 
material in buildings at the site. Results of the probabilistic sensitivity analysis and 
parameter selections for the RESRAD-BUILD code runs are presented in RSCS 
Technical Support Document number 14-003. 

Basis for Scan Measurements: Scanning is the process by which the technician uses 
portable radiation detection instruments to detect the presence of radionuclides on a 
specific surface (e.g., structural surfaces). A scanning survey is used to identify 
areas of elevated activity on that surface. The Middletown Final Status Survey Plan, 
Revision 1, has specified that approximately 10% of the accessible areas will be 
scanned. 

Basis for the Investigation Levels: Investigation levels serve as a quality control 
check to determine when a measurement rocess be ins to deviate from ex ected 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B-41 0-001 

norms. For example, a measurement that exceeds an investigation level may 
indicate a failing instrument or an improper measurement. However, in general, 
investigation levels are used to confirm that survey units have been properly 
classified. 

Exceeding an Investigation Level will require additional actions as identified later in 
this survey plan. The Investigation Levels specific to this survey unit are shown in 
Table 2. 

Table 2 

Measurement Type Investigation Criteria 
Fixed measurements or samples > 0.5 x DCGLw 
Scan measurements Detectable over background 

Surveying and Smear Analysis Methods to Meet the Data Requirements: 

The Middletown Final Status Survey Plan, Revision 1, requires that the Minimum 
Detectable Concentration (MDC) for fixed measurements be as far below the 
DCGLw as possible. A value of 10% is the desired level of sensitivity with up to 50% 
of the DCGLw being acceptable. 

The maximum MDC for fixed measurements cannot exceed 50% of 354 dpm/1 00 
cm2

, or 177 dpm/100 cm2
. 

The limit for removable surface contamination has been set at 10% of the total 
surface contamination limit equal to 35 dpm/1 00 cm2

. 

The maximum MDC for smear analyses cannot exceed 50% of 35 dpm/1 00 cm2
, or 

17 dpm/100 cm2
. 

Define the boundaries of the survey 

Boundaries of the survey: The area to be assessed is the first 1 0 foot section of each 
test cell exhaust duct. There are 8 test cells. All 8 exhaust ducts are considered as 
1 survey unit. The exhaust ducts are approximately 25 feet in diameter, making the 
total surface area of all 8 test cells approximately equal to 4,000 square meters 
(4,000 m2

) or 43,200 square feet (43,200 fe), based upon CAD drawings. Figure 1 
presents an overview of the survey unit. The hatched area at the opening of each 
exhaust duct is the survey area. Figure 2 is a photo of the exhaust duct. 
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Figure 1- Survey Unit B-410 

Figure 2 - Photo of Exhaust Duct 

Temporal boundaries: Scanning and surveying in this survey unit will normally be 
performed only during the day. 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B-41 0-001 

Constraints: The biggest constraint is the confined space issue. The first 10 feet of 
the duct is not considered a confined space. Beyond 10 feet is considered as a 
'permit-required' confined space. Special training is required to enter that area 
along with a rescue team and other safety measures. We will limit our survey to the 
accessible areas in first 10 feet of the duct. 

Develop a decision rule 

The following decision rule has been developed to define a logical process for 
choosing among alternative actions for the principal study question associated with 
this survey unit. 

Decision Rule: If the survey unit fails to demonstrate compliance with the release 
criteria, then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 

6.0 Specify tolerable limits on decision errors 

7.0 

The Null Hypothesis: Residual radioactivity in the survey unit exceeds the release 
criterion. 

Type I Error: This is also known as the a error. This is the error associated with 
incorrectly concluding that the null hypothesis has been rejected. The Middletown 
Final Status Survey Plan, Revision 1 has set the a error at 0.05 (5%). Therefore, a 
value of 0.05 (5%) will be used for survey planning and data assessment for this 
survey unit. 

Type II Error: This is also known as the 13 error. This is the error associated with 
incorrectly concluding that the null hypothesis has been accepted. The Middletown 
Final Status Survey Plan, Revision 1 has set the 13 error at 0.05 (5%). Therefore, a 
value of 0.05 (5%) will be used for survey planning and data assessment for this 
survey unit. 

Optimize the design 

Type of statistical test: The Sign Test will be the statistical test as specified in The 
Middletown Final Status Survey Plan, Revision 1. 

Number of measurements: There are eighteen (18) random measurement locations 
as specified in The Middletown Final Status Survey Plan, Revision 1. Due to the 
unique shape of this survey unit and the confined space issue, 3 measurements will 
be taken in each exhaust duct in locations that can be reached without ladders or 
scaffolding for a total of 24 measurement locations. 

Number of judgmental measurements and locations: A minimum of three (3) 
judgmental measurements as specified in The Middletown Final Status Survey Plan, 
Revision 1. Due to the unique shape of this survey unit and the confined space 
issue, 3 measurements will be taken in each exhaust duct in locations that can be 
reached without ladders or scaffolding for a total of 24 measurement locations. 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B-41 0-001 

GENERAL INSTRUCTIONS 

1. Survey personnel will follow the safety directives of P&W safety personnel when 
working in and around equipment. 

2. Survey personnel will have a pre-job briefing each morning. 

3. Survey personnel need to be aware of their surroundings in the survey unit. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Survey and smears will be performed and obtained by qualified senior HP technicians 
under the direction of the Survey Supervisor. 

Detailed field notes and observations will be documented during the survey. 

Field instruments will be source checked before starting measurements and after 
completing measurements for the day. 

Photographs should be taken when possible. 

Smears will be controlled under COC in accordance with procedure SOP 2.1.15, 
"Chain of Custody for Samples to be Analyzed in RSCS Laboratory" 

Field changes to this survey and sampling plan may be made by Survey Supervision. 
All changes will be made using a single line-out followed by an initial and date. The 
reason for the change will be included in the field notes. 

Documents generated during the performance of survey and sampling will be 
complete and legible. Corrections will be made using a single line-out followed by an 
initial and date. 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B-410-001 

SPECIFIC INSTRUCTIONS 

1. Initiate and utilize the Daily Survey Journal Sheet attached to this FSSP 

2. 

3. 

4. 

5. 

Field instruments to be used for this survey are the Eberline E-600 meter with a 
Ludlum 43-89, Ludlum 43-90 or Ludlum 43-93 detector. 

Establish the instrument background for measurements 

a. Initiate the Background and MDC form attached to this FSSP 

b. Stand near the center of the survey unit 

c. Hold the detector face down and waist height 

d. Set the count time to 3 minutes or integrate for 3 minutes 

e. Record the result on the form 

f. Perform 5 counts and complete the bottom of the form 

g. If the MDC is greater than 177 dpm/1 00 cm2
, increase the count time and repeat 

h. Set the survey meter to the count rate mode 

i. Observe the meter and record the result on the form 

j. Repeat for a total of 5 results and complete the bottom of the form 

Locate each measurement location from the survey map with this FSSP 

a. Pick a spot on the left wall of the duct in the 10 foot zone that can be reached while 
standing. 

b. Pick a spot on the bottom of the duct in the 10 foot zone. 

c. Pick a spot on the right wall of the duct in the 10 foot zone that can be reached 
while standing. 

Perform scanning around each measurement location 

a. Hold the detector approximately 0.25 inch from the surface 

b. Turn the meter audio on 

c. Scan at a speed approximately 1 to 2 inches per second 

d. Scan a 1 meter radius around the measurement location 

e. If any detectable positive indication is observed (e.g. audible and/or visual) stop 
and hold the position for 2 seconds, backup and re-scan the spot. 

f. 

1) If the positive indication is not observed, continue scanning 

2) If the positive indication is observed again, stop and perform a direct 
measurement at that location and record on the Direct Measurement Results 
form with this FSSP. Record the location number and 1, 2 etc. For example; 
the first direct measurement from the scanning at location 1 would be annotated 
as 1-1. 

3) Obtain a 100 cm2 smear at the location of the direct measurement 

Upon completion of the scan, record the result on the Scan Results form with this 
FSSP 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B-41 0-001 

Perform a direct measurement at each location 

a. Set the detector at approximately 0.25 inch from the surface 

b. Set the count time on the meter to 3 minutes or integrate for 3 minutes or the count 
time established in step 3 above. 

c. Record the result on the Direct Measurement Results form with this FSSP 

Obtain a smear at the measurement location 

a. Obtain a smear over a 100 cm2 area at the location of the direct measurement 

b. Prevent cross contamination of the smear after collection 

Complete the Direct Measurements Results form by calculating the activity for each 
measurement in dpm/1 00 cm2 

. 

Forward all paperwork to the Survey Supervisor for review. 

The Survey Supervisor will initiate an investigation if: 

• If any direct measurement is greater than or equal to 177 dpm/1 00 cm2 

• If any instrument source check failed at the end of the shift 

Document the investigation on the attached Data Investigation form. Record actions 
taken on the form such as: 

• Resurvey of all data collected by a failed post survey response check 

• Collection of additional direct measurements surrounding an elevated 
measurement to estimate the size of the elevated area 

• Collection of a gamma spectrum of the elevated area to determine radionuclides 
present 

• Collection of samples 

Generate a chain of custody for the smears. Annotate the form to ensure the MDA is 
less than 17 dpm. 

Gather all documents generated by this FSSP; background data, direct measurement 
results, survey maps, smear results, etc and place together in a survey file. 

The Survey Supervisor will forward the survey package to the Health Physicist for 
final review. 

The Health Physicist will complete the package review in accordance with the FSS 
Plan, Termination of License SMB-151 at the Middletown, CT Facility. This review 
and approval shall include determining that the data is complete and accurate, if 
further investigation or remediation is required, perform ALARA Cost benefit analysis 
as required, and determine if the decision rule is met. 

Prepared by: __ f __ ~ ____ ok._~ _____ _ Date: __ ..:::2""'9...o-O~c::.!.t-_:1_:4 ___ _ 

Approved by-----P. 4~{,1---f~~~-A~-Uij( Date __ __:::2.:::..9-_,0:<..>c::.::.t-...!1...!.4 __ _ 
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Pratt & Whitney Middletown Site Final Status Survey Report 

Final Status Survey Package Direct Measurement Results 

FSSP: B-410-001 Survey Date: 11/5-6/14 

Investigation Level (dpm/100 cm2
): 177 

Survey meter (1}: E-600 #1018/43-89 # 223946 

Survey meter (2}: E-600 #3685/43-89 # 312071 

Survey meter (3}: E-600 #1033/43-89 # 223945 

Survey meter (4): E-600 #3689/43-89 # 311683 

Meter (1} Details Meter (2} Details 

Count time (min): 3 Count time (min): 

Meter (1} background (counts): 14.4 Meter (2) background (counts): 

Meter (1} Efficiency (c/d): 0.0954 Meter (2) Efficiency (c/d): 

Meter (1} MDC (dpm/100 cm2
): 57.7 Meter (2} MDC (dpm/100 cm2

): 

Meter (3} Details Meter (4} Details 

Count time (min): 3 Count time (min): 

Meter (3} background (counts): 8.8 Meter (4} background (counts): 

Meter (3} Efficiency (c/d): 0.0922 Meter (4} Efficiency (c/d): 

Meter (3} MDC (dpm/100 cm2
): 48.6 Meter (4} MDC (dpm/100 cm2

): 

Gross Result Net Result Activity 

Location Meter# (counts) (counts) (dpm/100 cm2
} 

1 1 12 -2.4 -6.7 

2 1 19 4.6 12.9 

3 1 17 2.6 7.3 

4 3 5 -3.8 -11.0 

5 3 6 -2.8 -8.1 

6 3 5 -3.8 -11.0 

7 3 6 -2.8 -8.1 

8 3 4 -4.8 -13.9 

9 3 6 -2.8 -8.1 

10 2 9 0.0 0.0 

11 2 9 0.0 0.0 

12 2 11 2.0 4.9 

13 1 26 11.6 32.4 

14 1 22 7.6 21.2 

15 1 25 10.6 29.6 

16 2 11 2.0 4.9 

17 2 12 3.0 7.3 

18 2 13 4.0 9.7 

19 4 13 8.2 19.8 

20 4 8 3.2 7.7 
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Pratt & Whitney Middletown Site Final Status Survey Report 

Final Status Survey Package Direct Measurement Results 

FSSP: B-410-001 Survey Date: 11/5-6/14 

Investigation Level (dpm/100 cm
2
): 177 

Survey meter (1}: 

Survey meter (2}: 

Survey meter (3}: 

Survey meter (4}: 

Meter (1} Details 

Count time (min): 

Meter (1} background (counts): 

Meter (1} Efficiency (c/d}: 

Meter (1} MDC (dpm/100 cm
2

}: 

Meter (3} Details 

Count time (min): 

Meter (3} background (counts): 

Meter (3) Efficiency (c/d): 

Meter (3} MDC (dpm/100 cm
2
): 

Location Meter# 

21 4 

22 2 

23 2 

24 2 

25 1 

26 2 

27 4 

E-600 #1018/43-89 # 223946 

E-600 #3685/43-89 # 312071 

E-600 #1033/43-89 # 223945 

E-600 #3689/43-89 # 311683 

Meter (2} Details 

3 Count time (min): 

14.4 Meter (2} background (counts): 

0.0954 Meter (2} Efficiency (c/d): 

57.7 Meter (2} MDC (dpm/100 cm
2
): 

Meter (4) Details 

3 Count time (min): 

8.8 Meter (4} background (counts): 

0.0922 Meter (4} Efficiency (c/d): 

48.6 Meter (4} MDC (dpm/100 cm
2
): 

Gross Result Net Result Activity 

(counts) (counts) (dpm/100 cm2
} 

10 5.2 12.5 

11 2.0 4.9 

12 3.0 7.3 

13 4.0 9.7 

12 -2.4 -6.7 

9 0.0 0.0 

4 -0.8 -1.9 

survey unit average=> 

dose estimate => 

4.3 

0.2 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B-140-001 

Attachment A - Final Status Survey Package 

GENERAL SECTION 

Survey unit#: B-140 I FSSP number: B-140-001 

Survey unit name: Building 140 Training Building 

DATA QUALITY OBJECTIVES (DQO) 
1.0 State the problem 

2.0 

3.0 

The problem: To demonstrate that the level of residual radioactivity in survey unit B-
140, a class 3 area, does not exceed the release criteria of 19 mrem/year Total 
Effective Dose Equivalent (TEDE) as specified in the Middletown Final Status 
Survey Plan and that the potential dose from residual radioactivity is ALARA (As 
Low As Reasonably Achievable). 

Stakeholders: The primary stakeholders interested in the answer to this problem are 
Pratt & Whitney, the CT Department of Energy & Environmental Protection (CT 
DEEP) and the US Nuclear Regulatory Commission (USNRC). 

The Planning Team: The planning team consists of Radiation Safety & Control 
Services (RSCS) personnel. The primary decision maker is RSCS management. 

Schedule: Approximately one (1) working day is projected to implement this Final 
Status Survey Package (FSSP). Processing and shipping smears to the RSCS 
laboratory is expected to take one (1) working day. 

Resources: The primary resources needed to determine the answer to the problem 
are two (2) survey technicians to take measurements and obtain smears, one (1) 
Survey Supervisor to monitor and direct field activities and one {1) RSCS Engineer 
to prepare the plan, generate maps and evaluate data. A technician at the RSCS 
laboratory will analyze the smears and provide a hard copy of the results. 

Identify the decision 

Principal Study Question: Does the survey unit meet the release criteria specified 
above? 

Alternate Actions: Alternative actions include failure of the survey unit, remediation, 
reclassification and no action. 

The Decision: If the survey unit fails to demonstrate compliance with the release 
criteria, Then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 

Identify the inputs to the decision 

Information Needed: New total surface contamination measurements and removable 
surface contamination of the survey unit floor are needed to determine the 
concentration (dpm/1 00 cm2

) and variability of Th-232 present in the survey unit at 
the time of the Final Status Survey. 
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FSSP number: B-140-001 

Source of the Information: The sources for the information to resolve the decision 
include historical records, professional judgment and new data collection. Survey 
design and implementing procedures are based on the Middletown Final Status 
Survey Plan with input from the Multi-Agency Radiation Survey and Site 
Investigation Manual (MARSSIM NUREG-1575, Revision1). 

Basis for the Action Level: The Action Level provides the criterion used during the 
decision process for choosing among alternative actions (e.g., whether to take 
action or not to take action or whether to choose action 1 versus action 2). The 
Action Levels associated with implementing this plan are based on commitments in 
the Middletown Final Status Survey Plan. 

The first step in evaluating FSS data for a given survey unit is to draw simple 
comparisons between the measurement results and the release criterion, which is 
identified as the derived concentration guideline value (DCGLw). The result of these 
comparisons will be one of three conclusions or Action Levels shown in Table 1 for 
this survey plan. 

Table 1 

Evaluation Result Conclusion 
All measured concentrations less Survey unit meets the release 
than the DCGLw criterion 
Average concentration exceeds Survey unit does not meet the 
the DCGLw release criterion 
Individual measurement result(s) 
exceeds the DCGLw and the 

Conduct the Sign test 
average concentration is less than 
the DCGLw 

Basis for Determining the Operational DCGL: The Middletown Final Status Survey 
Plan, Revision 1, has defined the total surface activity TO-Ni concentration DCGLw 
equal to 354 dpm/1 00 cm2

. This DCGLw corresponds to the state of Connecticut 
release criterion of less than 19 mrem/year. RESRAD-BUILD v3.5 was selected to 
perform site-specific dose modeling of impacted structural surfaces at Pratt & 
Whitney. The end use scenario entails continued use of the buildings for industrial 
purposes; therefore, the Building Occupancy Scenario described in NUREG/CR-
5512, Volume 1, was selected to estimate potential radiation doses from radioactive 
material in buildings at the site. Results of the probabilistic sensitivity analysis and 
parameter selections for the RESRAD-BUILD code runs are presented in RSCS 
Technical Support Document number 14-003. Because of potential residual Cs-137 
and Co-60 radioactivity from previously licensed CANEL operations, the operational 
DCGLw for this survey unit has been reduced 21.4% to a value of 278 dpm/1 00 cm2

• 

Basis for Scan Measurements: Scanning is the process by which the technician uses 
portable radiation detection instruments to detect the presence of radionuclides on a 
specific surface (e.g., structural surfaces). A scanning survey is used to identify 
areas of elevated activity on that surface. The Middletown Final Status Survey Plan, 
Revision 1, has specified that approximately 10% of the accessible areas will be 
scanned. 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B-140-001 

Basis for the Investigation Levels: Investigation levels serve as a quality control 
check to determine when a measurement process begins to deviate from expected 
norms. For example, a measurement that exceeds an investigation level may 
indicate a failing instrument or an improper measurement. However, in general, 
investigation levels are used to confirm that survey units have been properly 
classified. 

Exceeding an Investigation Level will require additional actions as identified later in 
this survey plan. The Investigation Levels specific to this survey unit are shown in 
Table 2. 

Table 2 

Measurement Type Investigation Criteria 
Fixed measurements or samples > 0.5 x DCGLw 
Scan measurements Detectable over background 

Surveying and Smear Analysis Methods to Meet the Data Requirements: 

The Middletown Final Status Survey Plan, Revision 1, requires that the Minimum 
Detectable Concentration (MDC) for fixed measurements be as far below the 
DCGLw as possible. A value of 10% is the desired level of sensitivity with up to 50% 
of the DCGLw being acceptable. 

The maximum MDC for fixed measurements cannot exceed 50% of 278 dpm/1 00 
cm2

, or 139 dpm/1 00 cm2
. 

The limit for removable surface contamination has been set at 10% of the total 
surface contamination limit equal to 27 dpm/1 00 cm2

. 

The maximum MDC for smear analyses cannot exceed 50% of 27 dpm/1 00 cm2
, or 

13 dpm/1 00 cm2
. 

Define the boundaries of the survey 

Boundaries of the survey: The area to be assessed is Building 140. The survey unit 
surface area is approximately 5,335 square meters (5,335 m2

) or 57,428 square feet 
(57,428 ft2), based upon CAD drawings. Figure 1 presents an overview of the 
survey unit. 
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Pratt & Whitney Middletown Site Final Status Survey Report 
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Figure 1- Survey Unit B-140 
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Temporal boundaries: Scanning and surveying in this survey unit will normally be 
performed only during the day. 

Constraints: The biggest constraints are time and obstacles. The survey unit is filled 
with operating equipment and personnel. It is anticipated many of the randomly 
chosen measurement locations will have to be moved around the existing 
equipment. 

Develop a decision rule 

The following decision rule has been developed to define a logical process for 
choosing among alternative actions for the principal study question associated with 
this survey unit. 

Decision Rule: If the survey unit fails to demonstrate compliance with the release 
criteria, then review and confirm the data using the DQO process to identify the 
appropriate alternate action or combination of actions. 

Specify tolerable limits on decision errors 

The Null Hypothesis: Residual radioactivity in the survey unit exceeds the release 
criterion. 

Type I Error: This is also known as the a error. This is the error associated with 
incorrectly concluding that the null hypothesis has been rejected. The Middletown 
Final Status Survey Plan, Revision 1 has set the a error at 0.05 (5%). Therefore, a 
value of 0.05 5% will be used for surve lannin and data assessment for this 
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survey unit. 

Type II Error: This is also known as the j3 error. This is the error associated with 
incorrectly concluding that the null hypothesis has been accepted. The Middletown 
Final Status Survey Plan, Revision 1 has set the j3 error at 0.05 (5%). Therefore, a 
value of 0.05 (5%) will be used for survey planning and data assessment for this 
survey unit. 

7.0 Optimize the design 

Type of statistical test: The Sign Test will be the statistical test as specified in The 
Middletown Final Status Survey Plan, Revision 1. 

Number of measurements: There are eighteen (18) random measurement locations 
as specified in The Middletown Final Status Survey Plan, Revision 1. 

Number of judgmental measurements and locations: A minimum of three (3) 
judgmental measurements as specified in The Middletown Final Status Survey Plan, 
Revision 1 will be collected at locations selected by the Survey Supervisor. 

GENERAL INSTRUCTIONS 

1. Survey personnel will follow the safety directives of P&W safety personnel when 
working in and around equipment. 

2. Survey personnel will have a pre-job briefing each morning. 

3. Survey personnel need to be aware of their surroundings in the survey unit. 

4. Survey and smears will be performed and obtained by qualified senior HP technicians 
under the direction of the Survey Supervisor. 

5. Detailed field notes and observations will be documented during the survey. 

6. Field instruments will be source checked before starting measurements and after 
completing measurements for the day. 

7. Photographs should be taken when possible. 

8. Smears will be controlled under COC in accordance with procedure SOP 2.1.15, 
"Chain of Custody for Samples to be Analyzed in RSCS Laboratory" 

9. Field changes to this survey and sampling plan may be made by Survey Supervision. 
All changes will be made using a single line-out followed by an initial and date. The 
reason for the change will be included in the field notes . 

10. Documents generated during the performance of survey and sampling will be 
complete and legible. Corrections will be made using a single line-out followed by an 
initial and date. 
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SPECIFIC INSTRUCTIONS 

1. Initiate and utilize the Daily Survey Journal Sheet attached to this FSSP 

2. Field instruments to be used for this survey are the Eberline E-600 meter with a 
Ludlum 43-89, Ludlum 43-90 or Ludlum 43-93 detector. 

3. 

4. 

5. 

Establish the instrument background for measurements 

a. Initiate the Background and MDC form attached to this FSSP 

b. Stand near the center of the survey unit 

c. Hold the detector face down and waist height 

d. Set the count time to 3 minutes or integrate for 3 minutes 

e. Record the result on the form 

f. Perform 5 counts and complete the bottom of the form 

g. If the MDC is greater than 139 dpm/1 00 cm2
, increase the count time and repeat 

h. Set the survey meter to the count rate mode 

i. Observe the meter and record the result on the form 

j. Repeat for a total of 5 results and complete the bottom of the form 

Locate each measurement location from the survey map with this FSSP 

a. If unable to perform measurements at that location, move that location to the 
nearest assessable spot and annotate the survey map. 

b. If many locations are moved due to obstructions, generate a new survey map at the 
end of the survey to document the actual measurement locations 

c. After establishing the 18 random locations, determine the locations of 3 judgmental 
survey locations. Annotate the survey map with the locations and identify them as 
19,20and21. 

Perform scanning around each measurement location 

a. Hold the detector approximately 0.25 inch from the surface 

b. Turn the meter audio on 

c. Scan at a speed approximately 1 to 2 inches per second 

d. Scan a 1 meter radius around the measurement location 

e. If any detectable positive indication is observed (e.g. audible and/or visual) stop 
and hold the position for 2 seconds, backup and re-scan the spot. 

1) If the positive indication is not observed, continue scanning 

2) If the positive indication is observed again, stop and perform a direct 
measurement at that location and record on the Direct Measurement Results 
form with this FSSP. Record the location number and 1, 2 etc. For example; 
the first direct measurement from the scanning at location 1 would be annotated 
as 1-1. 
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13. 
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Pratt & Whitney Middletown Site Final Status Survey Report 
FSSP number: B-140-001 

3) Obtain a 100 em£ smear at the location of the direct measurement 

f. Upon completion of the scan, record the result on the Scan Results form with this 
FSSP 

Perform a direct measurement at each location 

a. Set the detector at approximately 0.25 inch from the surface 

b. Set the count time on the meter to 3 minutes or integrate for 3 minutes or the count 
time established in step 3 above. 

c. Record the result on the Direct Measurement Results form with this FSSP 

Obtain a smear at the measurement location 

a. Obtain a smear over a 100 cm2 area at the location of the direct measurement 

b. Prevent cross contamination of the smear after collection 

Complete the Direct Measurements Results form by calculating the activity for each 
measurement in dpm/1 00 cm2

. 

Forward all paperwork to the Survey Supervisor for review. 

The Survey Supervisor will initiate an investigation if: 

• If any direct measurement is greater than or equal to 139 dpm/1 00 cm2 

• If any instrument source check failed at the end of the shift 

Document the investigation on the attached Data Investigation form. Record actions 
taken on the form such as: 

• Resurvey of all data collected by a failed post survey response check 

• Collection of additional direct measurements surrounding an elevated 
measurement to estimate the size of the elevated area 

• Collection of a gamma spectrum of the elevated area to determine radionuclides 
present 

• Collection of samples 

Generate a chain of custody for the smears. Annotate the form to ensure the MDA is 
less than 13 dpm. 

Gather all documents generated by this FSSP; background data, direct measurement 
results, survey maps, smear results, etc and place together in a survey file. 

The Survey Supervisor will forward the survey package to the Health Physicist for 
final review. 

The Health Physicist will complete the package review in accordance with the FSS 
Plan, Termination of License SMB-151 at the Middletown, CT Facility. This review 
and approval shall include determining that the data is complete and accurate, if 
further investigation or remediation is required, perform ALARA Cost benefit analysis 
as required, and determine if the decision rule is met. 
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Pratt & Whitney Middletown Site Final Status Survey Report 
Final Status Survey Package Direct Measurement Results 

FSSP: B-140-001 Survey Date: 11/7/14 

Investigation Level (dpm/100 cm2
): 

Survey meter (1): 

Survey meter (2): 

Survey meter (3): 

Survey meter (4): 

Meter (1) Details 

Count time (min): 

Meter (1) background (counts): 

Meter (1) Efficiency (c/d): 

Meter (1) MDC (dpm/100 cm2
): 

Meter (3) Details 

Count time (min): 

Meter (3) background (counts): 

Meter (3) Efficiency (c/d): 

Meter (3) MDC (dpm/100 cm2
): 

Location Meter# 

1 3 

2 1 

3 3 

4 1 

5 4 

6 1 

7 3 

8 1 

9 4 

10 1 

11 4 

12 2 

13 1 

14 2 

15 3 

16 2 

17 3 

18 2 

19 4 

20 2 

21 3 

E-600 #1018/43-89 # 223946 

E-600 #3685/43-89 # 312071 

E-600 #3690/43-89 # 223945 

E-600 #3689/43-89 # 311683 

Meter (2) Details 

3 Count time (min): 

24.8 Meter (2) background (counts): 

0.0954 Meter (2) Efficiency (c/d): 

73.1 Meter (2) MDC (dpm/100 cm2
): 

Meter (4) Details 

3 Count time (min): 

8.0 Meter (4) background (counts): 

0.0922 Meter (4) Efficiency (c/d): 

46.7 Meter (4) MDC (dpm/100 cm2
): 

Gross Result Net Result Activity 

(counts) (counts) (dpm/100 cm
2

) 

8 0.0 0.0 

29 4.2 11.7 

11 3.0 8.7 

38 13.2 36.9 

16 9.8 23.6 

25 0.2 0.6 

7 -1.0 -2.9 

33 8.2 22.9 

10 3.8 9.2 

30 5.2 14.5 

10 3.8 9.2 

14 -1.0 -2.4 

21 -3.8 -10.6 

14 -1.0 -2.4 

8 0.0 0.0 

25 10.0 24.4 

9 1.0 2.9 

14 -1.0 -2.4 

12 5.8 14.0 

15 0.0 0.0 

6 -2.0 -5.8 

survey unit average=> 

dose estimate => 

7.2 

0.5 
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3 

15.0 

0.1095 

51.2 

3 

6.2 

0.1106 

35.1 

>lnv Level 

(Y/N) 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

dpm/100 cm
2 

mrem/y 

Rev. 0 



Pratt & Whitney Middletown Site Final Status Survey Report 
Sample Report --------------------------------------------------------------------------------------

Batch ID: Count Date: 

- Group: 

LT Th-230- 201411131126 

A Count Minutes: 

11/13/201• 

4.0 

Device: LBSIOO Count Mode: 

26,798 Batch Key: - Operating Volts: 

Alpha Only 

840 

Selected Geometry: 1/4" Stainless Steel 

- Alpha Efficiency:(%) 28.4770 ± 0.53 

,_ Alpha Action Level (cpm) 0.77 

,_Alpha MDA(dpm) 5.64 

Alpha Bkgd (CPU) 18.00 

-
Carrier ID SampleiD SourceiD 

20141113112635-Al I 
-20141Jl3113JJ6-A2 .....,--.......,..2,--· -;-·.,.·"""'·v-·.,. ----
,_2014J11311J526-A3 -___;;;;;:!',....--__ -----

20141 113.113946:-A4·. . , 'ls.•···:Z:'* 
~0141113114356-A5 5 __,.....,...:::;.._---
_20l-4ll131J~~~-;·_· .. _\Q~:"'._ .. ------ -------

20141113115227-A7 '1 ----,.=------
~(!l4lll31J~~J~!}.I: ... ·_. ;;.;. .. ·~i..,··-..-...;.·· ... ._. _ __.. __ 

20141113120057-A9 9 
-2014111 ~ lt~?;I}-AlO-. --: . . ,....:.Q....,~....,;:....,:~"""':' -.- _ _....,......,.,;;.,..;......_ 

-20141113120927-All j I 
2014 t 113121347~AJ2-~JL.::t.~-,."""'.: .-. · 

"""2014111312tsos-At3 13 -----
... 201AlU312.~1.S.Al4 i~f,. 
20141113122638-A15_~l5;;.._ __ ----

"""201~11J317lQ.4J':-Al6_~.J-;iiii~~-- -----
,.20141113123508-Al7 __ · ~J"'1 ___ _ 
201411131~9lfi..All } ft .. 

-20141113124338-A21 f¥ 
2014lll312474&-A22 ..• 

-2ot4111312s2os:A23 ..... -··...l. IIi-+,---__ __;;:;;;;.:._ ____ _ 

-
.... 

-
---Reviewed by: -

Beta Efficiency: (o/o) 

Beta Action Level (cpm) 

Beta MDA (dpm) 

Beta Bkgd (CPH) 

Beta Gross NetAIJ!ha Alpha 
Com DPM Gross Cpm 

0.00 -1.05 o.oo 
e.ot ... 11 O.Z$ 
0.00 -1.05 0.00 
e.ot -1.05 o.• 
0.00 0.70 0.50 
e.oe ·1.85 0.08 
0.00 -1.05 0.00 

••• 1.51 0.75 
0.00 -1.05 0.00 
8.01 -1.~5 ·~· 
0.00 -1.05 0.00 

··~~ 
•. ,. o.se 

0.00 0.70 0.50 
o.oe ~~· G.:~. 
0.00 -1.05 0.00 
0.00 -1.05 OM 
0.00 -1.05 0.00 
t.OO -1.85 q.;tt 
0.00 -1.05 0.00 
t.OI -1.0$ o.ee 
0.00 -1.05 0.00 

- Paae 
SIN Lll263 Cal due 06106l20!4 
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C:\Program Files (x86)\Tennele'c Systems\Eclipse\activity report_dpm_a_b.rpt 

± 

0.00 

0.00 

0.00 

>Action 
Level? 

Rev.O 
Print Date 11113/2014 

Print Time 12:S6:25PM 



This is to ackn wled e the receipt of yow~pplication dated 

· 0/ if 'a!J . _,and to infonn you that the initial processing which 

inCludes an_ adJPj~istrative review. has be~Zpormed.. 
1 

_ / 

,J m/3-- ;1 1 c,z_gJynu/1242:L-e7-?J }EJ There were no administrative omissions. Your applj(::ation was assigned to a 
technical reviewer. Please note that the technical review may identify additional 
omissions or require additional information. 

0 Please provide to this office Vofithin 30 days of your receipt o~ this card 

A copy of your action has been forwarded to our License Fee. & Accounts Receivable 
Branch, who will contact you separately if there is a fee issue involved. 

Your actio~ has been assigned Mail Control Number\;,..:f£5RtJ6/. 
When calling to inquire about this action, please refer to this control number. 
You may call us on (61 0) 337-5398, or 337-5260. 

NRC FORM 532 (RI) 

(6-96) 

Sincerely, · , 
Licensing Assistance Team Leader. 


