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RADIOLOGICAL SURVEY
. OF TIIE

FIT ELECTRO-OlvrICAL PRODUCTS DIVISION
PLANTATION ROAD FACILTrY

ROANOKE, VIRGINIA
:

INTRODUCTION AND SITE IIISTORY

TIT Electro-Optical Products Division is located in a small industrialized area in Roanoke,

Virginia. The site consists of three principal buildings and several smaller structures. The

facility is located at 7635 Plantation Road. ITT is in the process of closing out its Nuclear

Regulatory Commission (NRC) source material license No. SMB-1374 (Docket File No. 040-

08761),

The plant operations are devoted principally to the development and manufacture of night vision

.
equipment. The process involved the use of LAK-3 thoriated glass rods which are 9.6% thorium

(Th-232) by weight. A unique part of the process was that the thorium incorporated within the I

thoriated glass was not incorporated into the end product. Instead, the thorium was removed
F
b and collected as a sludge in liquid waste. This process subsequently led to the contamination

of equipment, floors, drains, and other items within the facility.
,

Approximately four years ago, ITT discontinued using licensed thoriated glass, and switched to j
a thorium-powder polishing compound containing exempt quantities of thorium. Because there i

was no longer use of a licensed material, ITT initiated termination of their NRC license. |

At present, TIT is responsible for overseeing the decontamination of the facility and has

contracted International Technologies Corporation (IT) to perform characterization surveys,

remedial decontamination activities, and final radiological surveys. In October of 1990, IT-
, ,

performed radiological characterization surveys in the process areas (Landis Grinder Room,,

Glass Saw Room, MCP Slice Room, Multi-Draw Tower Room, Single-Draw Tower Room, the

Greenhouse, the Drum Storage Area, and the MCP Final Etch Room).' A radiological survey

of the MCP Final Etch Room at the Knoll Road facility was performed on July 30-31,1991 and

a letter report was submitted on August 2,1991.2

UT TJectroopts.a! Froduis Division knuary 7,1994
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i

At the request of the NRC's Region II Office, the Environmental Survey and Site Assessment
~

Program (ESSAP) of the Oak Ridge Institute for Science and Education (ORISE) conducted a

radiological survey of the ITT Plantation Road facility.

SITE DESCRIPTION

TIT is located on Plantation Road in a mixed industrial and residential area approximately 3.2

km (2 miles) northeast of the Roanoke Regional Airport (Figure 1). The facility is comprised j

.J of two main buildings with several smaller support structures and several parking lots (Figure 2).

The designated areas to be surveyed were in Building I and the Drum Storage Pad Area located ;

- on the south side of the main facility near the security fence (Figures 2 and 3). ]

Building I consists of a main level and basement area that is primarily used as a laboratory and i

office building. The major night vision manufacturing areas are located'on the main level. The
.

1

building is primarily a concrete and steel structure; main support walls are of concrete block

construction, but some of the rooms have sheetrock walls. The floors of the MCP Waste

Holding Area and the Shipping and Receiving Area were bare concrete; the remaining surveyed

areas had tiled floors.

I

The Drum Storage Pad is a 6.7 m x 6.7 m (20 ft x 20 ft) concrete pad, that is surrounded by

a security fence. The pad slopes toward the southeast corner where a valved discharge drain

pipe was installed. Drainage from the storage pad discharges onto the ground and runs off a 1

m bank into a low lying area to the south of the pad. A small 1.8 m x 3 m metal and

.
corrugated plastic greenhouse had been adjacent to the eastern side of the storage pad. The

greenhouse was dismantled and the soil underneath down to 9 cm has been removed. i

!

|
At the time of the survey, the Landis Grinder and Glass Saw Rooms were not being used and

were devoid of equipment. The remaining designated areas were currently occupied; some of

the areas had been renovated and equipment had to be removed to perform the survey.
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OBJECTIVES

|
i

The objectives of the radiological survey were to provide document reviews and develop |

independent radiological data, for use by the NRC in evaluating the adequacy and accuracy of j

data presented in the licensee's final status report. |

DOCUMENT REVIEW

As part of the survey procedures, ESSAP reviewed the licensee's final survey results and

supporting documentation concerning site decommissioning activities.' *5 Analytical procedures .

and methods utilized by the licensee were reviewed for adequacy and appropriateness. The data I

were reviewed for accuracy, completeness, and compliance with guidelines.

PROCEDURES

During the period of June 15-18, 1993, ESSAP performed a radiological survey of the ITT

Plantation Road facility. Radiological survey activities included surface scans for alpha, beta

and gamma activity, direct measurements for alpha and beta activity, smears for removable

activity, exposure rates and miscellaneous sampling. This data is not sufficient to meet the

recommendations of NUREG/CR-5849 for final status surveys, but may be used by the NRC

in evaluating the radiological status of the facility. The survey was conducted in accordance

with a survey plan which was submitted to and approved by the NRC Region II Office.'

SURVEY PROCEDURES: INTERIOR

The areas identified for survey were: Landis Grinder Room, Glass Saw Room, Multi-Draw -

h Tower Room, Single-Draw Tower Room, MCP Slice Room, the Shipping and Receiving Area,

the former Greenhouse Area, and the Drum Storage Area.' At the site, the NRC site

representative decided not to survey the MCP Slice Room, because the licensee had not provided

enough radiological data and the room had been extensively remodeled. Also, the Multi-Draw

Tower Room had been remodeled and a wall had divided the room into two separate rooms.

rrT Dectrooptical haducts Division January 7, im 3
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It was decided that the two rooms would be referred to as the Multi-Draw Tower Room, North

and Multi-Draw Tower Room, South. The MCP Waste Holding Area was added after it was )
determined that waste products from the process had been stored in this area. In addition, the

Landis Grinder, which had been removed from the Landis Grinder Room and stored on site, was

smveyed as requested.

Reference Grid

A 1 m x 1 m reference grid was established by ESSAP in the Landis Grinder Room, Glass Saw

Room, Multi-Draw Tower Room, Single-Draw Tower Room, and MCP Waste Holding Area.

The connecting hallways and the Shipping and Receiving Area were not gridded. All ESSAP

measurement and sampling locations were referenced to grids, to prominent building

features, and/or recorded on appropriate drawings.

Surface Scans

Surface scans for alpha, beta, and gamma activity were performed on floors and lower walls (up

to 2 m), using large area gas proportional and NaI detectors, coupled to ratemeters and

{ ratemeter-scalers with audible indicators. Approximately 95% of the accessible floor and lower

walls were scanned in the designated rooms and approximately 80% of the floors in the adjacent

{ hallways were scanned. The Landis Grinder was also scanned for alpha and beta activity using

gas proportional detectors. Cursory scans were performed in the Shipping and Receiving Area.

( Locations of elevated direct radiation were marked for further investigation.

( Surface Activity Measurements

Direct measurements to determine total alpha and total beta activity were performed in 41

selected grid blocks on the floors and lower walls. The majority of the measurement locations

were randomly selected; the other locations were based on elevated direct radiation surface scan

results. Measurements in grid blocks were systematically performed at the center and at four

points equidistant from the center and grid block corners (Figure 4). Additional measurements
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were also performed within these grid blocks at locations of elevated direct radiation, identified

by surface scans in an effort to determine grid block averages and to define the boundaries of

those areas that exceeded guidelines.

. A total of 115 single-point direct measurements to determine total alpha and total beta activity .

- were performed on other interior gridded and non-gridded surfaces including upper walls and

ceilings in the designated rooms and the floors and lower walls in the adjacent hallways. All-

such measurements were performed using gas proportional detectors coupled to

ratemeter-scalers.

A smear sample for determining removable activity was obtained from each grid block, at the

location corresponding to the maximum direct measurement, and from each single-point i

measurement location; a total of 156 smear samples were collected. Measurements and sampling .

locations for total and removable activity are illustrated in Figures 5 through 14.

Direct measurements for total alpha and total beta activity were also performed at 9 locations

on the Landis Grinder (Figure 15). A smear for removable contamination was collected at each

direct measurement location.

[
Exoosure Rate Measurements

Background exposure rate measurements at I m above the surface were obtained from 6

locations in Building I hallways which have similar construction to the surveyed areas and a

history that indicates no use of radiological materials. Measurement locations are indicated in

( Figure 14.
I

h Exposure rate measurements were performed at 1 m above the surface at 8 locations within

Building 1 using a pressurized ionization chamber (PIC). Measurement locations are shown in

Figures 7 through 12.

4
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Miscellaneous Samnline

Seven paint samples were collected from the landis Grinder Room, Glass Saw Room,

Multi-Draw Room and Single-Draw Room. One glue sample was collected from an area of

elevated direct radiation, area where floor tile was removed in the Glass Saw Room. Sample

locations are shown on Figures 7 through 11.

SURVEY PROCEDURES: EXTERIOR

I
Reference Grid

I
A 5 m x 5 m reference grid system was established on the area surrounding the former

Greenhouse and Drum Storage Pad. A 1 m x 1 m reference grid was established on the Drum

Storage Pad.

Surface Scans

Surface scans for gamma activity were performed over gridded surfaces using NaI scintillation

detectors. The Drum Storage Pad was scanned for alpha and beta activity using large area gas

proportional detectors. All detectors were coupled to instruments with audible indicators. Areas

of elevated direct radiation, suggesting the presence of surface or near surface contamination,

were marked for further investigation.

|
Surface Activity Measurements

| Direct measurements to determine total alpha and total beta surface activity were performed at

22 locations on The Drum Storage Pad. A smear sample for determining removable activity was

f obtained at each location. Measurement and sampling locations for total and removable activity

are shown in Figure 16.

,

I
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Exoosure Rate Measurements

'

Background exposure rate measurements were made at 6 locations within 0.5 to 10 km of the

site (Figure 17). All exposure rate measurements were performed using a PIC.
_

Exposure rate measurements were performed 1 m above the surface at 4 locations in the Drum ;
i

Storage Pad Area (Figures 16 and 18). |

:

Soil Samoline
|

,. i

Background soil samples were collected from 6 off-site locations within 0.5 to 10 km of the site

(Figure 17).

Surface soil (0-15 cm) samples were collected from 20 randomly selected locations (Figure 18).

SAMPLE ANALYSIS AND DATA INTERPRETATION
4

Samples and survey data were returned to the ESSAP Oak Ridge laboratory for analyses and

interpretation. Exposure rate measurements were reported in microroentgens per hour ( R/h).

Smears were analyzed with a low background proportional counter for gross alpha and gross

beta activity. Direct measurement and smear data were converted to units of disintegmtions per
2 2minute per 100 cm (dpm/100 cm ). Soil and miscellaneous samples were analyzed by gamma

L
spectrometry and were reviewed for thorium decay series radionuclides and any other identifiable

{ photopeaks. Total thorium concentrations were calculated by adding Th-232 to Th-228

concentrations. Soil sample results were reported in units of picoeuries per gram (pCi/g). Paint

{ sample results were converted to dpm/100 cm . Additional information concerning major2
.

instrumentation, sampling equipment, and analytical procedures is provided in Appendices A and

B. Results were compared to the NRC guidelines provided in Appendix C.
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FINDINGS AND RESULTS

DOCUMENT REVIEW |

!

I

' ESSAP reviewed the licensee's radiological survey data and comments were provided to the -

NRC." In ESSAP's opinion, the documents do not provide an adequate description of the i

radiological condition of the facility relative to the NRC guidelines for release to unrestricted

use. The review process identified that data had been lost and that survey equipment used by the
'

licensee had not been appropriate.

INTERIOR SURVEY
4

Surface Scans

Surface scans for alpha, beta, and gamma activity performed on the floors, lower walls, and

equipment identified 4 locations of elevated direct radiation in the landis Grinder Room, 7

locations of elevated direct radiation in the Glass Saw Room, and elevated direct radiation inside

the Landis Grinder bowl. Prior to ESSAP survey activities, the licensee had removed some

floor tiles from the area where the Landis Grinder had been positioned. During the ESSAP

survey, surface scans detected elevated direct radiation at several of the remaining floor tile

seams. At ESSAP's request, the licensee removed additional floor tiles from several locations.

ESSAP personnel performed surface scans on those areas where the tile had been removed and

identified additional areas of elevated alpha and beta direct radiation.

Surface Activity Ixvels i

(- Direct measurements for total and removable surface activity are summarized in Tables 1-3.

Table 1 presents results of grid block and individual measurements which exceeded average and

2 2maximum guideline levels of 1000 dpm/100 cm and 3000 dpm/100 cpm , respectively. The

results of single-point measurements ranged from 900 to 4000 dpm/100 cm for alpha activity2

2 2and 1700 to 5500 dpm/100 cm for beta activity. The grid block (1 m ) averages for these

rrr rwwaxu w.w=-y 7. im 8
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elevated areas ranged from 120 to 830 dpm/100 cm and from <320 to 1700 dpm/100 cm' for2

alpha and beta activity, respectively. Removable activity for these measurement locations was
2 2as follows: <12 to 22 dpm/100 cm for alpha activity; and <20 dpm/100 cm for beta activity.

Results of surface activity measurements at locations which do not exceed guidelines are j
summarized in Table 2 (single-point measurements) and Table 3 (grid-block average

2measurements). Single-point measurements ranged from <39 to 1200 dpm/100 cm for alpha
2activity and ranged from < 230 to 2600 dpm/100 cm for beta activity. Individual measurements
2in grid-blocks ranged from < 39 to 640 dpm/100 cm , for alpha activity, and ranged from < 290

2to 2800 dpm/100 cm , for beta activity; grid block' averages ranged from <39 to 350
2 2dpm/100 cm for alpha activity, and ranged from <290 to 940 dpm/100 cm for beta activity.

Removable activity for these measurement locations was < 12 alpha dpmIl00 cm and <20 beta2

2dpm/100 cm ,

Results of activity measurements on the Landis Grinder are summarized in Table 4. Alpha
2activity measurements ranged from <39 to 5100 dpm/100 cm and beta activity measurements

2ranged frorn <290 to 7000 dpm/100 cm . The removable activity levels were < 12 dpm/100
2 2cm for alpha and <20 dpm/100 cm for beta.

Exposure Rates

Exposure rate measuuments are summarized in Table 5. Background exposure rates ranged

from 7 to 12 pR/h. Exposure rate measurements in the surveyed areas ranged from 7 to 9 R/h.

The background exposure rate of 12 R/h was measured in the North HrJlway (exposure rate-

location #10) near a glass rod production room. A glass rod containing thorium was found in

a locked storage cabinet near this measurement location.

Activity Levels in Miscellaneous Samoles

..

Miscellaneous sample results are presented in Table 6. Results of total activity from the peint
2and glue samples ranged from < 120 to 1600 dpm/100 cm of total thorium. The highest total

b rrr na m m ax w w w w -1 t m 4 9
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.

- activity was from a paint sample from the west wall in the Glass Saw Room at grid coordinate

A,0.6,1.

EXTERIOR SURVEY

Surface Scans

- Scans for gamma radiation of the area surrounding the Drum Storage Pad did not identify any

areas above background. Alpha and beta scans on the storage pad indicated uniform elevated

direct radiation levels.

Gamma scans of the Drum Storage Pad area did not identify any locations of elevated direct

radiation. Alpha and beta scans on the Drum Storage Pad identified several areas of elevated -

direct radiation.

Surface Activity IEvels

Results of total and removable activity for the Drum Storage Pad are presented in Table 2.
2Total activity measurement ranges are <79 to 1100 dpm/100 cm alpha and <290 to 2300

dpm/100 cm beta. )
2

1

2 2Removable activity was <12 dpm/100 cm for alpha and <20 dpm/100 cm for beta.

..

Exoosure Rates

"
Background exposure rates ranged from 8 to 10 R/h (Table 7). Exposure rate measurements

for the Drum Storage Pad area ranged from 7 to 10 R/h (Table 5).

O
q

i

|

.
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Radionuclide Concentrations in Soll Samphs

Backgronnd thorium concentrations for soil samples ranged from 1.0 to 2.5 pCi/g. The results

are presented in Table 7.

I
1

Thorium concentrations for soil samples are presented in Table 8. Total thorium concentrations

ranged from 0.4 to 5.6 pCi/g. The sample with the highest concentration was collected from

the middle of the former greenhouse site at grid coordinate N 14.5, E 16.5.

.I
COMPARISON OF RESULTS WITII GUIDELINES

The NRC guidelines for surface contamination and residual concentrations of radionuclides in

soil, established for license termination or release of a facility for unrestricted use, are presented

in Appendix C.' The primary contaminant of concern at this site is natural thorium.

The surface contamination guidelines for thorium are:

2 21000 dpm/100 cm , total, averaged over 1 m

2 23000 dpm/100 cm , total, maximum in 100 cm
2200 dpm/100 cm , removable

2 2As interpreted by the NRC, the average 1000 dpm/100 cm and maximum 3000 dpm/100 cm

should apply to both alpha and beta measurements independently for surface contamination

involving natural thorium." ESSAP's experience has shown that beta measurements typically

provide a more accurate evaluation of thorium contamination on most building surfaces, due to-

problems inherent in measuring alpha contamination on rough, porous, painted, and/or dusty

surfaces.

I
Surface activity measurements for total and removable activity identified several areas of

2elevated direct radiation exceeding the guideline levels for both the average 1000 dpm/100 cm

2and the maximum 3000 dpm/100 cm limits. The Landis Grinder Room had four locations

rrru.a,.or,i w o -i. w y2. p 11

,I
- - -



m

-

%

2exceeding the 3000 dpm/100 cm Euideline. There were 3 grid blocks and 5 single-point
F
L measurements that exceeded the guidelines in the Southwest corner of the Glass Saw Room.

Six locations inside the I2ndis Grinder bowl were identified as exceeding the maximum
2

,
guidelines - the highest elevated direct radiation being 7000 dpm/100 cm beta.

Eight of twenty-two direct measurements performed on the Drum Storage Pad exceeded the
2averngable surface cortamination guideline of 1000 dpm/100 cm but were less than the

2maximum surface contamination guideline of 3000 dpm/100 cm . The results are representative

L of elevated activity that still exists over the surface of the pad. Removable activity

s measurements were all below the minimum detectable activity of the procedure which was < 12
2 2dpm/100 cm for alpha and <20 dpm/100 cm for beta.

f~
L Analyses of soil samples collected from the Drum Storage Pad area were all within the soil

concentration guideline of 10 pCi/g above background for total thorium.

One paint sample from the Landis Grinder Room and two paint samples and one glue sample

from the Glass Saw Room indicated elevated activity. A beta activity of 1600 dpm/100 cm ,2

located in the Glass Saw Room at grid location A,0.C,1, was the highest activity found.r

L

The NRC guideline for exposure rate at 1 m above the surface is 5 R/h above background.i2F

L
All interior and exterior exposure rates were within this guideline.

SUMMARY
e
L

At the request of the NRC Region II Office, during the period of June 15-18,1993, the

Environmental Survey and Site Assessment Program of ORISE performed radiological sun'eys

of the following areas of Building 1 at ITT Electro-Optical Products Division: 12ndis Grinder
-

Room; Glass Saw Room; Single-Draw Room; North and South Multi-Draw Rooms; MCP Waste
i

Holding Area; portions of the east-west hallways; and the shipping and receiving dock. In

( addition a radiological survey was performed on the Drum Storage Pad and surrounding area.

-
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|

Survey activities included document reviews, surface scans, total and removable activity

measurements, exposure rate measurements, and paint, glue, and soil sampling.

I
Residual thorium activity, exceedir.g NRC guideline levels, was identified at numerous locations-

y on the floors and lower walls in the Landis Grinder Room and the Glass Saw Room. The
I majority of the contamination, in the Landis Grinder Room, was confined to the area where the

I Landis Grinder had been located and the west entrance to the room. Contamination in the Glass

L Saw Room was confined to the southwest corner of the room on the floor and lower walls.

J Analysis of the paint and glue samples, as well as, direct measurements indicates that residual
- activity is within and underneath the paint and glue surface coverings. Floor <"e removal

indicated that additional areas of residual contamination were present underneath floor tiles in-

-

the Landis Grinder Room.
-

Residual thorium activity, exceeding NRC guideline levels, was identified on the interior surface'

~ of the Landis Grinder bowl. These values were above the maximum guideline levels.
,-

~

Residual surface activity levels, measured on the Drum Storage Pad, were greater than the
~

average, but less than the maximum, contamination guideline. ESSAP recommends that

2] additional surveys be performed to insure that the average surface activity level in any Im area

complies with the NRC guidelines.

F
Total thorium concentrations in soil samples collected from the area around the Drum Storage

Pad were within guideline level.

-

%
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TABLEI

SUMMARY OF ELEVATED SURFACE ACTIVITY MEASUREMENTS
! ITF ELECTRO-OITICAL PRODUCTS DIVISION

ROANOKE, VIRGINIA

l
2

5 Location" Total Activity (dpm/100 cm ) Removable,

} ? Activity
| [ Individual Measurement Grid Block Average (dpm/100 cm )2

Surface Grid Block Point'-

j Alpha Beta Alpha Beta Alpha Beta
i

Landis Grinder Room

Floor B,2 pt. B 4000 4700 550 730 21 < 20

B,2 pt. C 3000 1700 550 730 22 < 20
'

A,2 pt. B 1800 3400 120 < 320 14 < 20

N/A* B + 0.5,0 1800 5500 N/A N/A < 12 < 20
iw

| N Glass Saw Room

Floor A,0 pt. F 1200 3800 230 730 < 12 < 20

Lower Wall B,0,0 pt. G 930 3000 400 1700 < 12 < 20
dN/A A,1.5,0 ND 5200 ND ND ND ND

A,0,I pt. D 1300 2900 450 1100 < 12 < 20 '

A,0,0 pt. A 1700 3700 830 1700 < 12 < 20 '

B,0,1 pt. C 900 3900 280 860 ND ND

B,0,1 pt. F 1200 4900 280 860 < 12 < 20

B,0,I pt. G 1300 4200 280 860 hP ND

' Refer to Figures 5-6.
bRefer to Figure 4 for grid block measurement locations.
*Not Applicable.
dNot Determined.
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TABLE 2
3
p SUMMARY OF SINGLE-POINT SURFACE ACTIVITY MEASUREMENTS
y ITT ELECTRO-Ol'rICAL PRODUCTS DIVISION

ROANOKE, VIRGINIA

7

hnge of Total Ay)tivity Remo a le ActivityNumber of
(dpm/100 cm

g: Location" Individual 2(dpm/100 cm )
Measurements-

| Alpha Beta Alpha Beta
i a

Landis Grinder Room

Lower Walls and Floor 5 < 39 < 320 - 370 < 12 < 20
6lower Walls and Floor 1 1200 2600 < 12 < 20

Upper Walls and Ceiling -11 < 39 - 47 < 310 - 640 < 12 < 20

Glass Saw Room

hi Lower Walls and Floor 5 < 39 - 58 < 310 - 550 < 12 < 20

Upper Walls and Ceiling 6 < 39 < 310 - 580 < 12 < 20

Single-Draw Tower Room

Imwer Walls and Floor 8 < 39 < 320 - 350 < 12 < 20

Upper Walls and Ceiling 4 < 39 < 310 - 880 < 12 < 20

Multi-Draw Tower Room, North

Lower Walls and Floor 8 < 39 < 290 < 12 < 20

Upper Walls and Ceiling 3 < 39 < 290 < 12 < 20

Multi-Draw Tower Room, South

Lower Walls and Floor 8 < 39 < 290 < 12 < 20

Upper Walls and ceiling 3 < 39 < 230 < 12 < 20

. _ - - _ _ _ _ _ - _ _ _ _ _ - - - - =- _. . ._ - --
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TABLE 2 (Continued)

SUMMARY OF SINGLE-POINT SURFACE ACTIVITY MEASUREMENTS
ITF ELECTRO-OPTICAL PRODUCTS DIVISION

$ ROANOKE, VIRGINIA
:
E
l'

i

Number of Range T ^ tivity Remo a le Activity
C Location" Individual dp 1 i) 2(dpm/100 cm )

l 1 Measurements
Alpha Beta Alpha Beta j

MCP Waste IIolding Area

Lower Walls and Floor 11 < 79 < 310 - 310 < 12 < 20

Upper Walls and Ceiling 2 < 39 <310 < 12 < 20 |

U Shipping and Receiving

Lower Walls and Floor 10 < 39 < 290 < 12 < 20

IIallways

Lower Walls and Floor 30 < 39 < 320 < 12 < 20

Drum Storage Iad

Lower Walls and Floor 14 <79 - 850 <290 - 840 < 12 < 20

Lower Walls and Floor 8* 84-1100 1100-2300 < 12 < 20

' Refer to Figures 7 through 14 and 16.
b 2Area <300 cm ,

' Surface scans indicate residual activity remains on the Drum Storage Pad.
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3 TABLE 3
i?

SUMMARY OF GRID BLOCK SURFACE ACTIVITY-MEASUREMENTS
ITT ELCTRO-OlvrICAL PRODUCTS DIVISION

ROANOKE, VIRGINIAa
7
R

h Range of Total Activity (dpm/100 cm ) Range of2

I Number of Removable

[ Location * Grid Block Individual Measurements Grid Block Average (dpn 1 m)2a Measurements
L Alpha Beta Alpha Beta Alpha Beta

Landis Grinder Room i

Iower Walls and Floor 12 < 39 - 58 < 320 - 410 < 39 < 320 < 12 < 20

Glass Saw Room ^ l

Lower Walls and Floor 7 < 39 - 870 < 310 - 920 < 39 - 230 < 310 - 730 < 12 < 20

d Lower Walls and Floor 16 640 2800 350 940 < 12 < 20j
l Single-Draw Tower Room

lower Walls and Floor 3 < 39 < 320 < 39 < 320 < 12 < 20
:. ]

Multi-Draw Tower Room, North 1

Lower Walls and Floor 8 < 39 <290 - 360 < 39 < 290 < 12 < 20

Multi-Draw Tower Room, South

Lower Walls and Floor 3 < 39 < 290 < 39 < 290 < 12 < 20
!

MCP Waste IIolding Area |

Lower Walls and Floor 2 < 79 <290 < 79 < 290 < 12 < 20
Iimwer Walls and Floor 2* < 79-480 < 290-1100 < 79-84 < 290-450 < 12 < 20

' Refer to Figures 7-12.
b 2Area <200 cm ,

2'Arca < 100 cm ,

__ _ ________J
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TABLE 4

I SUMMARY OF SURFACE ACTIVITY
LANDIS GRINDER

I' ITT ELECTRO-OPTICAL PRODUCTS DIVISION
ROANOKE, VIRGIhM

Total Activit Removable Activity
2

Location. (dpm/100 cm ) (dpm/100 cm )

Alpha Beta Alpha Beta

Inside Surface of Landis Grinder Bowl

1 2100 3900 < 12 < 20

2 1300 3700 < 12 < 20

3 5100 7000 < 12 < 20

4 1700 6000 < 12 < 20

5 920 5700 < 12 < 20

6 3000 580 < 12 < 20

|
Outside Surface of Landis Grinder

7 120 < 290 < 12 < 20

8 < 39 < 290 < 12 < 20

9 260 < 290 < 12 < 20

* Refer to Figure 15.

I
I

I
I
I
?

I
l

I-
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TABLE 5

t
| EXPOSURE RATE MEASUREMEN"I'S
' 17T ELECTRO-OPTICAL PRODUCTS DIVISION

ROANOKE, VIRGINIA

|
Exposure Rate at I m Above Surface;g

( R/h)

Surveyed Areas *

| 1 Single-Draw Tower Room, B1 7

2 Multi-Draw Tower Room, North, B2 7

l 3 Multi-Draw Tower Room, South, B1 7

4 MCP Waste Holding Area, B3 7

5 MCP Waste Holding Area, 7
Loading Dock, C3

| 6 12.ndis Grinder Room, B1 9

7 Landis Grinder Room, F1 8

8 Glass Saw Room, B1 9

6Background Measurements

9 North / South Hallway at Gen. Maint. 9

R 10 North / South Hallway 12

11 North / South Hallway '7

|
12 East / West Hallway 8

13 Sand Blast Rcom 10

| 14 East / West Hallway at Semi-cond. 8

Research

| Drum Storage Pad'
t

JS N 11, E 15 7

| 16 N 14, E 12 7

17 N 12. E 21 10

, 18 N 10. E 5 10
,,

' Refer to Figures 7-12.
bRefer to Figure 14.
' Refer to Figures 16-18.

TTT fWaptical haducts Divavn January 7, im 37

,



1}::
p:s ,

-

'|
-!

TABLE 6
-i:. .;

THORIUM ACTIVITY IN MISCELLANEOUS SAMPLES
ITT ELECTRO-OPTICAL PRODUCTS DIVISION .i

ROANOKE, VIRGINIA-

T '

b : Total Actlvity" . Sample
Activity2(dpm/100 cm )- 2Sample ;(dpm/100 cm )

jf Location.
IF Pre-Sampling Post-Sampling Total -.,

Alpha Beta Alpha Beta . Thorium *

Landis Grinder paint 160- < 310 42 < 310 320
Room C,2.9, 0.5

Landis Grinder paint <39 <310 < 39 < 310 - < 120
Room A,1.5,1

Glass Saw Room - paint 2700 3300 740- '1200 1600
A,0.6,1

Glass Saw Room - paint ' 930- 2100 360 1200 650
A,2,0 i

Single-Draw Tower paint - < 39 < 310 < 39 < 310 <120-
Room A'i 0.5,0,1

Multi-Draw Tower paint < 39 < 310 < 39 < 310 - < 120
Room, South
B 0.5,0,1.5

Multi-Draw Tower paint < 39 < 260 < 39 < 260 <120 i

Room, North A,0,0

Glass Saw Room glue 2000. 2200 1200 2600 930 1

A 0.2,0 -]
d

* Refer to Figures 7-11.
' Direct measurements before and after sample was collected.
' Calculated by adding Th-232 and Th-228 activity levels.

HT Dectr&Opucal Products Divish January 7. Im 38 .j
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TABLE 7

BACKGROUND EXPOSURE RATE MEASUREMENTS
AND THORIUM CONCENTRATION IN SOIL

ITT' ELECTRO-OPTICAL PRODUCTS DIVISION
ROANOKE, VIRGINIA

Exposure Rate Thorium Concentration (pC1/g)-

Location' at 1 m Above Total
Surface (pR/h) Th-232 Th-228 .

Thorium *

Water Filtration Plant 10 0.7 i 0.2* 0.6 i 0.1 1.3

Burlington Elementary 8 1.4 i 0.4 0.7 i 0.6 2.1
School

Barrens Road 8 0.6 i 0.3 0.5 i 0.1 1.1

Brookside Golf Course 10 0.7 i 0.2 1.1 i 0.1 1.8

Mountain View Elementary 8 0.4 i 0.2 0.6 t 0.1 1.0

Hollins College 9 1.2 i 0.4 1.3 0.1 2.5

* Refer to Figure 17. !
bCalculated by adding Th-232 and Th-228 concentrations. j
' Uncertainties represent the 95% confidence level, based only on counting statistics. i

|

!
1

!

I

|

|
..
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k TABLE 8

{ TIIORIUM CONCENTRATIONS IN SOIL SAMPLES
FROM TIIE DRUM STORAGE PAD AREA

TIT ELECTRO-OPTICAL PRODUCTS DIVISION

|
ROANOKE, VIRGINIA

Thorium Concentrations (pCl/d
I Location"

bTh-232 Th-228 Total Thorium

i Soil
i

N 16, E 19 2.5 i 0.4* 2.0 0.2 4.5

N 16, E 16 1.7 0.4 1.2 0.1 2.9

N 14.5, E 16.5 3.0 i 0.5 2.6 0.2 5.6

; N 13, E 19 0.7 i 0.2 0.8 i 0.1 1.5
t

N 13, E 16 1.8 i 0.3 1.3 i 0.8 3.1 !

|
N 10, E 20 1.8 0.4 1.1 0.2 2.9 I

N 10, E 16 2.5 0.4 2.0 0.2 4.5
|

| N 7, E 16 1.6 0.4 1.4 0.1 3.0
|

N 9, E 10 1.4 0.4 1.0 i 0.1 2.4

[
N 15, E5 1.0 0.4 1.0 i 0.1 2.0

N 20, E9 1.0 0.3 0.9 0.1 1.9

|
N 25, E9 0.8 0.3 0.5 i 1.0 1.3

N 12, E 10 0.2 i 0.1 0.2 i 0.1 0.4
,

j. N 5, E5 1.2 0.5 1.: 0.2 2.3

N 0, E5 0.7 0.2 0.9 i 0.1 1.6

[
N 5, E 15 1.5 i 0.4 1.4 0.2 2.9

N 5, E 20 0.8 i 0.5 0.8 i 0.1 1.6

|
N 2, E 17 1.4 0.4 1.4 0.2 2.8

N 2, E 20 1.2 i 0.4 1.4 i 0.2 2.6

L
N 3, E 25 1.6 0.4 1.3 i 0.2 2.9

' Refer to Figure 18.
bCalculated by adding Th-232 and Th-228 activity levels.
' Uncertainties represent the .95% confidence level, based only on counting statistics.
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APPENDIX A

I
MAJOR INSTRUMENTATION

The display of a specific product is not to be construed as an endorsement of the product or its

! manufacturer by the authors or their employer.

DIRECT RADIATION MEASUREMENT

Instruments

Eberline Pulse Ratemeter

| Model PRM-6
.3 (Eberline, Santa Fe, NM)

,I Eberline " Rascal" Ratemeter-Scaler
Model PRS-1
(Eberline, Santa Fe, NM)

Ludlum Floor Monitor
Model 239-1

I (Ludlum Measurements, Inc.,
Sweetwater, TX)

I Ludlum Ratemeter-Scaler
Model 2221
(Ludlum Measurements, Inc.,
Sweetwater, TX)

Detectors

I
Eberline GM Detector
Model HP-260

2Effective Area,15.5 cm
(Eberline, Santa Fe, NM)

Eberline ZnS Scintillation Detector
Model AC-3-7

2Effective Area,59 cmI (Eberline, Santa Fe, NM)

Ludlum Gas Proportional DetectorI Model 43-37
2Effective Area,550 cm

I (Ludlum Measurements, Inc.,
Sweetwater, TX)

I |
,
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'Ludlum Gas Proportional Detector
' Model 43-68

{ Effective Area,-100 cm j2

(Ludlum Measurements, Inc.',
Sweetwater, TX)

Reuter-Stokes Pressurized Ionization Chamber
Model RSS-111
(Reuter-Stokes, Cleveland, OH)

Victoreen Nal Scintillation Detector
Model 489-55

,

3.2 cm x 3.8 cm Crystal
(Victoreen, Cleveland, OH)

LABORATORY ANALYTICAL INSTRUMENTATION

High Purity Extended Range Intrinsic Detectors
Model No: ERVDS30-25195
(Tennelec, Oak Ridge, TN)
Used in conjunction with:
Lead Shield Model G-11
(Nuclear Lead, Oak Ridge, TN) and
Multichannel Analyzer
3100 Vax Workstation
(Canberra, Meriden, CT)

High-Purity Germanium Detector
Model GMX-23195-S,23% Eff.
(EG&G ORTEC, Oak Ridge, TN)
Used in conjunction with:
Lead Shield Model G-16
(Gamma Products, Palos Hills, IL) and
Multichannel Analyzer
3100 Vax Workstation-
(Canberra, Meriden, CT)

Iow Background Gas Proportional Counter
Model LB-5100-W
(Oxford, Oak Ridge, TN)
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APPENDIX B

SURVEY AND ANALYTICAL PROCEDURES
i

I SURVEY PROCEDURES
l

I Surface Scans
i.

I- Surface scans were performed by passing the probes slowly over the surface; the distance

between the probe and the surface was maintained at a minimum - nominally about i cm. A

large surface area, gas proportional floor monitor was used to scan the floors of the surveyed
2 2areas. Other surfaces were scanned using small area (15.5 cm or 100 cm ) hand-hela detectors.

j- Identification of elevated levels was based on increases in the audible signal from the recording

and/or indicating instrument. Combinations of detectors and instruments used for the scans

}
were:

I
[ Alpha - gas proportional detector with ratemeter-scaler

I
[ Beta - gas proportional detector with ratemeter-scaler

I
|- Beta - GM detector with ratemeter-scaler

I
|: Gamma - Nal scintillation detector with ratemeter

I~ Surface Activity Measurements

! Measurements of total alpha and beta activity levels were primarily performed using gas

proportional detectors with portable ratemeter-scalers. Alpha and bet'. a i.vity measurements .
|

were performed on upper room surfaces, some equipment, and at locat.om of elevated direct'

radiation, using gas proportional, ZnS scintillation, and/or GM detectors v.a ratemeters-scalers.
r

Count rates (cpm), which were integrated over 1 minute in a static position, were converted to
2activity levels (dpm/100 cm ) by dividing the net rate by the 4 i efficiency and correcting for the

|
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active area of the detector. The alpha activity background countrates for the gas proportional

detectors and the ZnS scintillation detectors averaged 1 cpm for each detector and 7 cpm for the
[.

gas proportional detectors used for measurements on the concrete pad. Alpha efficiency factors

were 0.19 for the gas proportional detectors and 0.14 for the ZnS scintillation detectors. The
'

beta activity background count rates for the proportional detectors and the GM detectors

{ averaged 337 and 49 cpm, respectively. Beta efficiency factors ranged from 0.23 to 0.26 for

the gas proportional detectors and 0.22 for the GM detector. The effective windows for the gas
2 2 2proportional, ZnS scintillation, and GM detectors were 100 cm , 59 cm , and 15.5 cm ,

respectively. Beta activity levels were calculated after subtracting the alpha contribution.

Removable Activity Measurements

Removable activity levels were determined using numbered filter paper disks, 47 mm in
2diameter. Moderate pressure was applied to the smear and approximately 100 cm of the surface

was wiped. Smears were placed in labeled envelopes with the location and other pertinent

information recorded.

Exoosure Rate Measurements

Measurements of gamma exposure rates were performed at I m above the surface using a

pressurized ionization chamber (PIC).

Miscellaneous Samoles

Soil Sampling

_.

Approximately 1 kg of soil was collected at each sampling location. Collected samples were-

placed in plastic bags, sealed, and labeled in accordance with ESSAP survey procedures.

nT rucvoo oc.: Proa ci. oivi. s y 7, in4 B-2r
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I-
Paint SamplingI

2Approximately 100 cm of paint was collected from each sample location. Collected samples
I : were placed in a plastic bag, sealed, and labeled in accordance with ESSAP survey procedures.

I ANALYTICAL PROCEDURES

i
Removable Activity +

I
Smears were counted on a low background gas proportional system for gross alpha and gross

beta activity.

'

Gamma Soectrometry

.

Samples of solid material (soil and paint), were dried, mixed, crushed, and/or homogenized as
'inecessary, and a portion sealed in 0.5-liter Marinelli beaker or other appropriate container. The

quantity placed in the beaker was chosen to reproduce the calibrated counting geogetry. Net

material weights were determined and the samples counted using intrinsic germanium detectors

coupled to a pulse height analyzer system. Background and Compton stripping, peak search,

peak identification, and concentration calculations were performed using the computer

- capabilities inherent in the analyzer system. All photopeaks associated with the radionuclide of.

concern were reviewed for consistency of activity. Energy peaks used for determining the

activities of radionuclides of concern were:

Th-228 0.239 MeV from Pb-212*

Th-232 0.911 MeV from Ac-228*

* Secular equilibrium assumed.

;I Spectra were also reviewed for other identifiable photopeaks.

t
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I
UNCERTAINTIES AND DETECTION LIMITS

.

'

The uncertainties associated with the analytical data presented in the tables of this reportI |

represent the 95% confidence level for that data. These uncertainties were calculated based on

both the gross sample count levels and the associated background count levels. When the net

sample count was less than 2.71 + 4.66 times the statistical deviation of the background count

(BKG) [2.71+(4.66/BKG)], the sample concentration was reported as less than the detection
- limit of the measurement procedures. Because of variations in background levels, measurement

efficiencies, and contributions from other radionuclides in samples, the detection limits differ
'

from sample to sample and instrument to instrument. Additional uncertainties, associated with

sampling and measurement procedures, have not been propagated into the data presented in this

report.

I
CALIBRATION AND QUALITY ASSURANCE

I
Analytical and field survey activities were conducted in accordance with procedures from the

| following documents of the Environmental Survey and Site Assessment Program:

Survey Procedures Manual, Revision 7 (May 1992)*

Laboratory Procedures Manual, Revision 7 (April 1992)*

Quality Assurance Manual, Revision 5 (May 1992)*

The procedures contained in these manuals were developed to meet the requirements of DOE

Order 5700.6C and ASME NQA-1 for Quality Assurance and contain measures to assess

processes during their performance. '

Calibration of all field and laboratory instrumentation was based on standards / sources, traceable

to NIST, when such standards / sources were available. In cases where they were not available,
'

standards of an industry recognized organization was used. Calibration of pressurized ionization

chambers was performed by the manufacturer.

I
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l Quality control procedures include:
,

:
i

I
Daily instrument background and check-source measurements to confirm that| *

equipment operation is within acceptable statistical fluctuations.

Participation in EPA and EML laboratory Quality Assurance Programs.*

Training and certification of all individuals performing procedures.
'

*

Periodic internal and external audits.E *
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APPENDIX C

GUIDELINES FOR DECONTAMINATION OF FACILITIES AND R

EQUIPMENT PRIOR TO RELEASE FOR UNRESTRICTED USE OR
TERMINATION OF LICENSES FOR BYPRODUCT, SOURCE OR

SPECIAL NUCLEAR MATERIALS

AND
.,

GUIDELINES FOR RESIDUAL CONCENTRATIONS OF'
THORIUM AND URANIUM WASTES IN SOIL

b
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~i GUIDELINES FOR DECONTAMINATION OF FACILITIES AND EQUIPMENT .
PRIOR TO RELEASE FOR UNRESTRICTED USE

{::
OR TERMINATION OF LICENSES FOR BYPRODUCT, SOURCE.

OR SPECIAL NUCLEAR MATERIALS -
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h U.S. Nuclear Regulatory Commission -
Division of Fuel Cycle & Material Safety

Washington, D.C. 20555

August 1987
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The instructions in this guide, in conjunction with Table 1, specify the radionuclides and
. radiation exposure rate limits which should be used in decontamination and survey of surfaces-

{ or premises and equipment prior to abandonment or release for unrestricted use. The limits in
Table 1 do not apply to premises, equipment, or scrap containing induced radioactivity for which
the radiological considerations pertinent to their use may be different. The release of such

{ facilities or items from regulatory control is considered on a case-by-case basis.

1. The licensee shall make a reasonable effort to eliminate residual contamination,

b
2. Radioactivity on equipment or surfaces shall not be covered by paint, plating, or other

covering material unless contamination levels, as determined by a survey and documented,
_

are below the limits specified in Table 1 prior to the application of the covering. A
reasonable effort must be made to minimize the contamination prior to use of any covering.

3. The radioactivity on the interior surfaces of pipes, drain lines, or ductwork shall be
determined by making measurements at all traps, and other appropriate access points,
provided that contamination at these locations is likely to be representative of contamination
on the interior of the pipes, drain lines, or ductwork. Surfaces or premises, equipment, or
scrap Cich are likely to be contaminated, but are such size, construction, or location as
to make the surface inaccessible for purposes of measurement, shall be presumed to be
contaminated in excess of the limits.

4. Upon request, the Commission may authorize a licensee to relinquish possession or control
of premises, equipment, or scrap having surfaces contaminated with materials in excess of
the limits specified. This may include, but would not be limited to special circumstances
such as razing of buildings, transfer from premises to another organization continuing work
with radioactive materials, or conversion of facilities to a long-term storage or standby
status. Such requests must:

b a. Provide detailed, specific information describing the premises, equipment or
scrap, radioactive contaminants, and the nature, extent, ar.d degree of residual
surface contamination.

b. Provide a detailed health and safety analysis which reflects that the residual
amounts of materials on surface areas, together with other considerations such as -
prospective use of the premises, equipment, or scrap, are unlikely to result in an
unreasonable risk to the health and safety of the public.

5. Prior to release of premises for unrestricted use, the licensee shall make a comprehensive
radiation survey which establishes that contamination is within the limits specified in Table

[ 1. A copy of the survey report shall be filed with the Division of Fuel Cycle, Medical,
Academic, and Commercial Use Safety, U.S. Nuclear Regulatory Commission,
Washington, D.C. 20555, and also the Administrator of the NRC Regional Office having
jurisdiction. The report should be filed at least 30 days prior to the planned date of
abandonment. The survey report shall:

rrr rucirowic. Pro 4=ci. Divisio n==.ry 7.19* C-2 !

f ,



I
a. Identify the pra;nises.

b. Show that reasonable effort has been made to eliminate residual contamination.

c. Describe the scope of the survey and general procedures followed,

d. State the findings of the survey in units specified in the instruction.

Following review of the report, the NRC will consider visiting the facilities to confirm the
survey.

I
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TABLE 1

ACCEPTABLE SURFACE CONTAMINATION LEVELS

S
p Nuclides' Average * *J Maximum *" Removable * *#

h U-nat, U-235, U-238, and
i associated decay products 5,000 dpm a/100 cm 15,000 dpm a/100 cm 1,000 dpm a/100 cm2 2 2

w

[ Transuranics, Ra-226, Ra-228,
y Th-230, Th-228, Pa-231,

[ Ac-227, I-125, I-129 100 dpm/100 cm 300 dpm/100 cm 20 dpm/100 cm2 2 2

!I Th-nat, Th-232, Sr-90, Ra-223,
2 2 2Ra-224, U-232, I-126, I-131, I-133 1,000 dpm/100 cm 3,000 dpm/100 cm 200 dpm/100 cm

} Beta-gamma emitters (nuclides with
decay modes other than alpha
emission or spontaneous fission)

2except Sr-90 and others noted above. 5,000 dpm Sy/100 cm 15,000 dpm 67/100 cm2 21,000 dpm Sy/100 cm

Q 'Where surface contamination by both alpha- and beta-gamma-emitting nuclides exists, the limits established for alpha- and beta-
^ gamma-emitting nuclides should apply independently.

6As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive material as determined by correcting
the counts per minute observed by an appropriate detector for background, efficiency, and geometric factors associated with the
instrumentation.

' Measurements of average contaminant should not be averaged over more than I square meter. For objects ofless surface area, the
average should be derived for each such object.

*The maximum contamination level applies to an area of not more than 100 cm .2

2'The amount of removable radioactive material per 100 cm of surface area should be determined by wiping that area with dry filter
or soft absorbent paper, applying moderate pressure, and assessing the amount of radioactive material on the wipe with an
appropriate instrument of known efficiency. When removable contamination on objects of less surface area is determined, the
pertinent levels should be reduced proportionally and the entire surface should be wiped.

'The average and maximum radiation levels associated with surface contamination resulting from beta-gamma emitters should not
exceed 0.2 mrad /h at I cm and 1.0 mrad /h at I cm, respectively, measured through not more than 7 milligrams per square
centimeter of total absorber.
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I
Guidelines for Residual Concentrations of Thorium

and Uranium Wastes in Soil

.I
( On October 23,1981, the Nuclear Regulatory Commission published in the Federal register a notice

of Branch Technical Position on " Disposal or Onsite Storage of Thorium and Uranium Wastes from Past

Operations." This document established guidelines for concentrations of uranium and thorium in soil,

that will limit maximum radiation received by the public under various conditions of future land usage.
I

i These concentrations are as follows:

|
|

Maximum Concentrations (pCi/g)
for various options;g

l' 26 3* 4d

Natural Thorium (Th-232 + Th-228) with 10 50 -- 500
daughters present and in equilibrium

Natural Uranium (U-238 + U-234) with 10 -- 40 200
daughters present and in equilibrium

.I Depleted Uranium:
Soluble 35 100 -- 1,000
Insoluble 35 300 -- 3,000

Enriched Uranium:

I Soluble 30 100 -- 1,000
Insoluble 30 250 -- 2,500

.. .c .- - . . - ~ . . , . , ~ ~ . , . . .. ..~.-.,.v~.., .- ..
...

' Based on EPA cleanup standards which limit radiation to 1 mradlyr to lung and 3 mrad /yr to bone from
ingestion and inhalation and 10 R/h above background from direct external exposure.
* Based on limiting individual dose to 170 mrem /yr.
' Based on limiting equivalent exposure to 0.02 working level or less.
" Based on limiting individual dose to 500 mrem /yr and in case of natural uranium, limiting exposure

g to 0.02 working level or less.
j

|I
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