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Miscellaneous Sampling

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

Reference Grid

A5 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 Nal 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 intal beta surface activity were performed at
22 locations on The Drum Storage Pad. A smear sample for determining removable activity was
obtained at each location. Measurement and sampling locations for total and removable activity

are shown in Figure 16.
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*Refer to Figures 7
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FABLE 3

SUMMARY OF GRID BLOCK SURFACE ACTIVITY MEASUREMENTS
- ITT ELCTRO-OPTICAL PRODUCTS DIVISION
5 ROANOKE, VIRGINIA

Range of Total Activity (dpm 100 cm®) | Range of fi
S T - : Removabie i

i Activity
(dpm/ 180 em”) i
g 4

; i Number of
> | 42 £ { - i s s N :

: ‘ Location | Grid Block individual Measurements | Grid Block Average

: Measurements | . —— a H . -

Alpha Beta Alpha

_ Beta { Alpha

. " ¢ . i
! . Wall Flo S8 320 - 4 ) { ¥ il
it A -
i i
i (slass Saw Room i
i
¥ 1 2 v - - ‘,!
I ower Wallg and | ioor | / ! « 1Q R70 110 32() < 39 ') < 11} T3 < 172 $ " ) ;3
: f i ‘ ~ ——
Lower Walls and Floor & 640 | 2800 ! 350 940 " <70 |
t i L i ! i - 4
i
Single-Draw Tower Room i
} B T Y - y " ; — . i
| Lower Walls and Floor i G | < 320 ! < 39 { < 320 ‘ < 12 <20 i
i . g i
f Multi-Draw Tower Room., North q
it g ; ) 1 Y T 1 1
8 . 3 > 3 )
i Lower Walls and Floor | ] 19 i 160 19 YO0 i ) 0 |
it - - - L - : o i - i l
| ]
I Multi-Draw Tower Room. South t
i - - v v - - . ~— v i
| - o ' : ' . ‘ . . ‘ i
g d Lower Walls and Floor | i | 19 < 290 G { Q) | <12 | < 720 i
it 4 i | | P L | 24 i
E . ‘ a i
i MOCP Waste Holding Area f?
":' - T - = . T T = — (”3
| ra 11 1 1 3 | >y { 3 SRt ! P | ~ | ﬁ
i LOWET W ails angd rioor i y < /9 | < Q) | < () i < X} ! 17 | ) ,‘
i 7 UE o . v i Sy A { | ol 14 | I
i 1 ~ + + 4 + f . 4 ,ﬁ
i Lower Walls and Floor o 200-450 | <12 | ) i
| i e S— e ——— e i i N
*Refer to Figures 7
" Area ¥ o1




TABLE 4

SUMMARY OF SURFACE ACTIVITY
LANDIS GRINDER
ITT ELECTRO-OPTICAL PRODUCTS DIVISION
ROANOKE, VIRGINIA

Total Activitx Removable Activity
¥ ety (dpm/100 cm’) (dpm/100 cm?®)
Alggu Beta Al Beta
Inside Surface of Landis Grinder Bowl
1 2100 3900 <12 <20
S 1300 3700 <12 <20
3 S100 7000 <12 <20
4 1700 6000 <12 <20
S 920 5700 <12 <20
6 3000 SR80 <12 <20
Qutside Surface of Landis Grinder
7 | 120 < 290 <12 <20
8 <39 <290 <12 <20
| 9 260 <290 <12 <20

*Refer to Figure 15.
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TABLE §

EXPOSURE RATE MEASUREMENTS
ITT ELECTRO-OPTICAL PRODUCTS DIVISION
ROANOKE, VIRGINIA

Exposure Rate at 1 m Above Surface
R/h)

Surveved Areas’ -]
1 Single-Draw Tower Room, Bl |

2 Multi-Draw Tower Room, North, B2 7

3 Multi-Draw Tower Room, South, Bl 7

4 MCP Waste Holding Area, B3 7

5 MCP Waste Holding Area, 7

Loading Dock, C3

6 Landis Grinder Room, Bl 9

7 Landis Grinder Room, Fl 8

8 Glass Saw Room, Bl G
Back ground Measurements”

9 North/South Hallway at Gen. Maint. 9

10 North/South Hallway 12

11 North/South Hallway 7

12 East/West Hallway 8 2
13 Sand Biast Rrom 10 Mt
14 East/'West Hallway at Semi-cond. 8

Rescarch

Drum Storage Pad*

15 NILEIS 7

16 N 14 E 12 7

17 N 12, E 2] 10

:")8 NI10,ES 10

*Refer to Figures 7-12.
"Refer to Figure 14.
“Refer to Figures 16-18.
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TABLE 6

THORIUM ACTIVITY IN MISCELLANEOUS SAMPLES
ITT ELECTRO-OPTICAL PRODUCTS DIVISION
ROANOKE, VIRGINIA "

[ L L S T S Sl o, S S S SR S Tt MR STiins L s TR R

i

i Shal | Sample
i Fotal Activity’ , ,1,‘
I o Activily

| (dpm/100 cm “) 2 . I
| Sample | _ . _| (dpm/100 em?)

S —— s e ————————

Type Pre-Samplir Post-Sampling
e-Sampling | 0S8t -! D ‘ - E
e o WS oo o T Total

Thorium' '

T Sv— —————— e R —

R Aipha Beta | Alpha | Beta
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! i
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' W RO v K) 60K |
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i
SaW KO ) » X 65 |
i i
It 4 + 4 | : 4
{ 5 W¢EI ) < < H
| s
¥ A |
¢ b . - - + _— {
{
|
‘ i
i < |

)

" ) : ) |

¥ OO0 L AN 22N | § JOLR) o !
|
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TABLE 7

BACKGROUND EXPOSURE RATE MEASUREMENTS
AND THORIUM CONCENTRATION IN SOIL
ITT ELECTRO-OPTICAL PRODUCTS DIVISION
ROANOKE, VIRGINIA

T T S S S N B S CE S SEET Iy

Thorium Concentration (pCi/g)
Total
Thorium'

“xposure Rate
Location® «i 1 m Above
\\z!‘f'dl',("yk hi Th-232 Th-22

== 2= e e e e TR T - T TSR R ELSImreT
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g
\ f » 4 H 4 {
+ - > — e - -
4 + | 3 L




TABLE 8

THORIUM CONCENTRATIONS IN SOIL SAMPLES
FROM THE DRUM STORAGE PAD AREA
ITY ELECTRO-OPTICAL PRODUCTS DIVISION
ROANOKE, VIRGINIA
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APPENDIX A

MAJOR INSTRUMENTATION

DIRECT RADIATION MEASUREMENT
Instruments

Eberline Pulse Ratemete
Mode! PRM

f
¥ L N
Eberline, Santa Fe NM
"y '
D I y Kalc il D
Model PRS
=D o i 1| NM
| + A r
| \ : ! yO! "n ’
Model 236
A Measure [
WA « ‘\\‘
| | o A >id
Mo
' A
{ ¥ ' !
A 1 X
Detectors
b h e GM b
Mode HP.2H
4 v £ £
A L
. } NM
AN LIS D .)€
A A ol A {
4 A £
:. fe Ve \ '€ ) I
Y.‘ ’ Santz [1; N
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Model 433
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A
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Reuter-Si
Model RS

(Reuter

LABORATORY ANALYTICAL INSTRUMENTATION
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APPENDIX B

SURVEY AND ANALYTICAI

SURVEY PROCEDURES

Surface Scans

PROCEDURES
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Paint Sampling

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

ANALYTICAL PROCEDURES

Removable Activity

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

beta activity.

Camma Spectrometry

Samples of solid material (soil and paint), were dried, mixed, crushed, and/or homogenized as
necessary, 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 geeretry. 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 Pbh-212*
Th-232 0.911 MeV from Ac-228*

*Secular equilibrium assumed.
Spectra were also reviewed for other identifiable photopeaks.
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UNCERTAINTIES AND DETECTION LIMITS

The uncertainties associated with the analytical data presented in the tables of this report
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.

CALIBRATION AND QUALITY ASSURANCE

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 § (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.
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Quality control procedures include:

. Daily instrument background and check-source measurements o 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.

ITT Bioctro-Optical Products Division January 7, 1994 B-5




APPENDIX C

GUIDELINES FOR DECONTAMINATION OF FACILITIES AND
EQUIPMENT PRIOR TO RELEASE FOR UNRESTRICTED USE OR
'ERMINATION OF LICENSES FOR BYPRODUCT, SOURCE OR
SPECIAL NUCLEAR MATERIALS

AND

GUIDELINES FOR RESIDUAL CONCENTRATIONS OF
THORIUM AND URANIUM WASTES IN SOIL




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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a. Identify the pr-mises.

b. Shwow that reasonable effort has been made to eliminate residual contamination
c. Doscribe 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.

N R R R R S N R R O R S R S S . .
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TABLE 1
ACCEPTABLE SURFACE CONTAMINATION LEVELS

3
-
5 Nuclides* Average™*' Maximum®*’ Removabie™*’
- U-nat, U-235, U-238, and
g associated decay products 5,000 dpm o/100 cm’ 15,000 dpm o/ 100 cm? 1,000 dpm /100 cm’
- 4
g Transuranics, Ra-226, Ra-228,
- Th-230, Th-228, Pa-231,
s Ac-227, 1-125, 1-129 100 dpm/100 cm? 300 dpm/100 cm? 20 dpm/100 cm’
E Th-nat, Th-232, $r-90, Ra-223,
Ra-224, U-232, 1-126, 1-131, 1-133 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)
except Sr-90 and others noted above. 5,000 dpm 8+/100 cm? 15,000 dpm B+/100 cm’ 1,000 dpm Bv/100 cm?
0 *Where surface contamination by both alpha- and beta-gamma-emitting nuclides exists, the limits established for alpha- and beta-
F N

gamma-emitting nuclides should apply independently.

*As used in this table, dpm (dhsintegrations 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 | square meter. For objects of less 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’.

“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 resuiting from beta-gamma emitters should not
exceed 0.2 mrad/h at 1 cm and 1.0 mrad/h at | cm, respectively, measured through not more than 7 milligrams per square
centimeter of total absorber.




Guidelines for Residual Concentrations of Thorium
and Uranium Wastes in Soil

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.

These concentrations are as follows:

Maximum Concentrations (pCi/g)

: for various options
Material P

e o 3
A A O R T A TN AN AT PR S A S AU NS AN AR AN L) DT T LA, NS L XA 1o A S XIS Y 5 ORI P R R NSO R B ERREAN
Natural Thorium (Th-232 + Th-228) with 10 50
daughters present and in equilibrium

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

Depleted Uranium:
Soluble 35 100
Insoluble 35 300

Enriched Uranium:
Soluble 30 100
Insoluble 30 250

*Based on EPA cleanup standards which limit radiation to 1 mrad/yr to lung and 3 mrad/yr to bone from
ingestion and inhalation and 10 uR/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
to 0.02 working level or less.
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