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l. INTRODUCTION

In May 1979 a complete radiological survey was conducted of the
'

NL Industries, Inc. Niagara Falls, New York manufacturing site. The
manufacturing process used beach sands containing naturally occurring
radioactive materials for the production of rare earth chemicals. Radi-

- ation surveys were performed throughout the site to determine the levels

of residual contamination of the site from these natural radionnelides.
Samples of air, groundwater and soil were taken and analyzed to determine
concentrations of these radioactive materials in the environment. Sur-
veys of ambient radiation levels were also made at the site perimeter and
at key manufacturing points on the site.

Current information was gathered concerning established radir. tion
and concentration limits for materials allowed to be released to the
public. The criteria are used to evaluate the radiological profile of
the site and to determine if additional surveys are required. Results
of this comparison indicate that concentrations of radioactive materials
in air, groundwater and soil are well within the strictest release cri-
teria. Radiation surveys along the site perimeter and on the site area
are in the range of normal background. One measurement inside the manu-
facturing warehouse which is used to store all product materials only
slightly exceeds the strictest reference criteria.
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2. BACKGROUND INFORMATION

- 2.1 Site Description and History

The NL Industries site consists of approximately 28 acres front-
ing on Hyde Park Boulevard and lying wholly within the town of Niagara
Falls, New York. (See Figure 1.) Slightly less than one half of the
site is improved with manufacturing, warehousing and transportation faci-

The western, improved section is relatively flat, and the site in
- general slopes from the southeast corner to the north and west at the

rate of approximately one foot per 100 feet. Surface water drains in a

| northerly direction into Bloody Run Creek. The creek flows east to west
; along the northern boundary and turns north at about mid-point of the

|
property line. The ground is relatively level bedrock covered with clays
and about one and one-half feet of loam.

The NL Industries Niagara Falls site was used for the manufacture
of rare earth chemicals derived from various beach sand components.
These sands which are used in the rare earth process contain natural
radioactivity. The naturally occurring radioactive materials in these
sands are thorium (Th) and uranium (U) and their radioactive decay pro-
ducts, or daughters, including radium (Ra) and its daughter, radon (Rn),
the only decay product present as a gas.

|
2.2 Radiological Release Criteria

Because of the presence of beach sands and waste sands at rare
earth processing facilities, attention has recently been focused on the
environmental radiological impact of this industry. In assessing these

types of sites various standards and rules have been used to formulate
release criteria. These criteria are generally accepted as sufficient
requirements for the release of materials and the decontrol of areas,
and for the protection of man and the environment from unnecessary radi-
ation. Appropriate criteria for the assessment of the NL Industries
Niagara site have been derived from the references and are tabulated in
Table 1 for concentration of radioactivity in soil, air and groundwater

samples and ambient radiation levels.
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TABLE 1

SUMMARY OF REFERENL.' CRITERIA LIMITS FOR
ACCEPTABLE RADIATION LEVELS AND CO 'CENTRATIONS IN SOIL, WATER AND AIR

FOR UNCONTROLLED AREAS

R?ference Soil Water Air Radiation Level

** * "I' ' '
*03 Working Level

Oragon DEQ 30 pC1/1 Ra-226 .057 mR/hr( L) radon
EPA Region II 5 pCi/g Th-232

5 pC1/g Ra'-226

2000 pCi/1 Th(natu{al)I 3000 pCi/m .057 mR/hr for3Raf. 3, 12NYCRR38 .05% hy weight
source material 7000 pC1/1 Th-228 Rn-222 unlimited exposure

I(5000 pCi/g Th-232) 2000 pCi/1 Th-230 .25 mR/hr for
2000pC1/1Th-23{ 40 hour / week

30pCi{1Ra-226pC1/1 U(natural)g
exposure

2 x 10

Raf. 4, WS Task 2

10CFR40.4
(preferred criteria)150 pC1/g U-238
DOT and US Army 2000 pC1/g

source material

Healy 2000 pC1/g U-238
Canada 4 .02 WL Rn .05 mR/hr indoors

.1 mR/hr outdoors+

Crrnd Junction Co. .01 WL .05 mR/hr
1 (US Surgeon General)

In coluble form. Limits for insoluble forms of these nuclides are the same or higher than the limits
for the soluble form.
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3. RADIATION SURVEYS-

'

A variety of radiation surveys and environmental samples were
taken throughout the site to assure that any environmental contamination
from the materials used or stored on the site would be detected.

3.1 Purpose of Surveys

The three primary pathways for radioactive materials into the en-
vironment are air, water and soil; therefore, sampling procedures included <

all of these. In addition, ambient radiation levels were determined.
All samples taken were analyzed for the appropriate isotopes of uranium,
thorium and radium in soil, and for radon in air. Onsite sampling loca-i

tions were selected to most likely represent sources of contaminated
water, soil and air.

Background samples and measurements, which were identical to actual
samples but without the source of contamination, were taken for air and
soil samples and radiation levels to determine natural environmental le-
vels of radiation. By comparing samples with backgrounds a more accurate
assessment of actual contamination from other sources can be made.

The samples were taken and analyzed to conform to the release
criteria as established in the references. A comparison of the worst
cases found and the strictest criteria limits is tabulated for easy

reference in Table 2.

3.2 Soil Samples - Methods and Results

To obtain soil samples a backhoe was used to make excavations in
eight locations on the waste disposal area. Figure 2 illustraces the ex-

|
cavation locations. Holes were dug to a depth slightly.below visible

. groundwater, to the limit of the reach of the hoe, or until the machine
encountered bedrock which it could not penetrate. The excavations were
visually checked for stratification and samples of each type of soil

,

were taken in holes where distinct layers were evident. A total of four-
teen soil samples were col. ected from the eight holes and were split andl

t

analyzed by two independent laboratories. Table 3 shows the results of
;

| the soil sample analyses for each of the samples. Hole number 5 is con-
L- sidered a representative background sample, as soil conditions indicated
j that the ground in this area had not been disturbed and preliminary radi-
I ation surveys of this excavation were of normal background levels.

Results of soil sample analyses indicate that uranium, thorium
and radium concentrations present in the soil are very low and well
within limits of the strictest criteria,

f
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COMPARISON TABLE
e

of Strictest criteria limits for acceptable radiation levels and concentrations in sofi, water and air
for release to general public and worst cases found in surveys of NL Industries site.

1. SOIL SAMPLES WORST CASES STRICTEST CRITERIA REFERENCE

I Holes 3, 6b) 1.0 1 0.1 pC1/g Ra-226 5 pC1/g Ra-226 (2)
| llole 6b) 1.1 1 0.9 pC1/g Th-228
| Hole 2b) 2.2 1 2.0 pCi/g Th-230,

1.2 1 1.2 pC1/g Th-232 5 pC1/g Th-232 (2)Hole 2a) .

5 i 5 pCi/g U 150 pCi/g U(natural) (4)

*

Holes 2a) and b)

2. WATER SAMPLES

Hole 2 2.0 pCi/1 Ra-226 30 pC1/1 Ra-226 (3)
Hole 2 1.6 1 1.0 pC1/1 Th-228 7000 pC1/1 Th-228 (3),

Hole 6 0.6 1 0.6 pC1/1 Th-230 2000 pC1/1 Th-230 (3)
Hole 2 0.7 1 0.6 pC1/1 Th-232 2000 pCi/1 Th-232 (72)
Hole 2 20 i tag /l U 2000 pC1/1 U(natutal) (3)

(6000 11g/1)1

3. AIR SAMPLES

3 3On site, location 8 (warehouse) 130 + 10 pC1/m Rn-227 3000 pC1/m Rn-222 (3)

Site Perimeter .0013 i .0001 WL Rn-222 .01 WL (4)

4 RADIATION LEVELS

On site, location 8 (warehouse) .06 mR/hr .05 mR/hr (4)

Site Perimeter, location 11 .02 mR/hr .05 mR/hr (4)

2000 pCi/1 U(natural) converted to lag /l by use of special curie unit, which is used to relate activity -

of uranium in equilibrium with its daughters and in natural concentrations of isotopes to mass.
-
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TABLE 3

CONCENTRATIONS OF URANIUM, THORIUM AND RADIUM IN SOIL SAMPLES (

Fluorometric
Excavation Sample Radium-226 Thorium-228 Thorium-230 Thorium-232 Uranium
Hole No. Identification pCi/g pCi/g pCi/g pC1/g pg/g

1 a) 1 foot level 0.5 1 0.01 0.6 1 0.5 0.4 1 0.4 0.5 1 0.5 212
b) 8 foot level 0.2 1 0.01 0.3 1 0.3 0.3 1 0.2 0.3 1 0.3 211

2 a) top 0.3 1 0.04 0.8 1 0.7 212 111 515_

0.3 1 0.01 0.5 1 0.5 0.7 1 0.7 0.5 1 0.5 5i5b) bottom *

.

3 Single sample 1.0 1 0.1 0.6 1 0.6 111 0.6 1 0.6 111

4( }

5 (Background) 0.4 1 0.01 0.5 1 0.5 0.4 1 0.4 0.4 1 0.4 111
on

6 a) black soil 0.7 1 0.02 0.5 1 0.5 0.5 1 0.5 0.5 1 0.5 0.9 1 0.9
b) brown soil 1.0 1 0.1 1.1 1 0.9 0.9 1 0.7 1.0 1 0.8' 111
c) red soil 0.5 1 0.01 0.3 1 0.3 0.3 1 0.2 0.3 1 0.2 0.9 1 0.8
d) tan soil 0.3 1 0.04 0.8 1 0.5 0.3 1 0.2 0.7 1 0.7 212

7 Single sample 0.8 1 0.01 0.3 1 0.3 0.4 1 0.3 0.3 1 0.3 0.8 1 0.7

8 a) black soil 1.0 1 0.1 0.5 1 0.4 0.5 1 0.4 0.4 1 0.3 212
b) bottom 0.04 1 0.01 0.6 1 0.6 0.6 1 0.6 0.2 1 0.2 212
c) brown soil 0.7 1 0.01 0.2 1 0.2 0.2 1 0.2 0.2 1 0.1 111

(1) Error terms given for each sample are the 95% confidence limit (20) for that measurement.

( Data shown only for Lab 2. Lab 1 analysis was performed at a level of sensitivity inadequate to
measure the concentrations present.

(3) No soil sample analyzed from hole #4.

.
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3. RADIATION SURVEYS (Continued)

3.3 Water Samples - Methods and Results

Groundwater samples were obtained from test wells which were dug
at the eight excavation sites with a rotary drill. These locations are
shown in Figure 3. Groundwater along the northern side of the property
had a pungent odor and oily character which may indicate incursion of
chemicals from the adjacent landfill. At three locations rock was en-
countered before groundwater was found. Water samples were analyzed by
two independent laboratories for uranium, thorium and radium. Results of
water sample analyses are presented in Table 4. All concentrations are
within the range of accepted criteria and are in some cases less than

1/1000 of the recommended release level.

3.4 Air Samples - Methods and Results

Air samples were taken at a variety of locations throughout the
site to sample for radon gas. A total of 16 samples were taken all
along the site boundary at approximately 300' intervals, and eight addi-
tional samples were taken at key manufacturing sites inside buildings in
the improved section. See Figure 4 for air sampling locations. A back-
ground sample was taken in a remote area approximately one mile northeast
of the NL Industries location.

~ Air samples were taken by positioning a Staplex high volume air
sampler on a tripod to approximace a breathing zone sample. Air samples
were counted for alpha particle activity as described in Appendix A, and
radon concentration in air was determined according to Appendix C.II.

|
Results of air sample analyses are listed in Tables SA and SB.

! Results are tabulated both in units of radioactivity per unit volume

! (picocuries per cubic meter) and working levels (WL) so that comparison
with reference criteria is more straightforward. Air samples indicate
thet all airborne concentrations of radon, gas are well within recommended

,

criteria for both onsite and perimeter surveys.

|

L 3.5 Radiation Measurements - Methods and Results

Measurements of ambient radiation levels were taken at each loca-.

tion where air sampling was performed. (See Figure 5.) Radiation sur-

veys were taken with a PRM-7 micro-R meter held at approximately vaist*

, level. Survey protocols are described in Appendix A and instrument speci-
| fications and calculations are described in Appendix B and CI respectively.

The background measurement was taken offsite at the same remote area as
,

the air sample background. ,

9
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TABLE 4
,

CONCENTRATIONS OF URANIUM, THORIUM AND RADIUM IN GROUNDWATER SAMPLES

Fluorometric
Excavation Ft. Below Radium-226 Thorium-228 Thorium-230 Thorium-232 Uranium
Hole No. Surface pC1/1 pCi/1 pC1/1 pC1/1 pg/l

1 8 0.6 0.5 1 0.8 0.3 1 0.5 0.6 9

i

2 6 2.0 1.6 1 1.0 0.5 1 0.9 0.7 1 0.6 20

.

3 3 0.5 0.6 0.6 0.6 5

4( }

5( }
,

6 10 1.0 0.6 0.6 1 0.6 0.4 1 0.4 8
;

7 5.8 0.6 0.6 1 0.4 0.6 0.6 5

8(2)
\

4

(1} Error terms given for each sample are the 95% confidence limit (20) for that measurement.

( Groundwater not encountered at this location.
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TABLE 5A
,

RESULTS OF AIR SAMPLE ANALYSIS FDR RADON CONCENTRATION IN AIR ALONG SITE PERIMETER
.

.

i

Radon Concentration in Air
3Sample Location pCi/m Working Level (WL)

-5
1 NE Corner t5 z 5 x 10

-5
2 45 4 5 x 10

-5
3 45 45 x 10

4 45 e5 x 10 '
-

-5
5, 45 45 x 10

-5
6 45 45 x 10

7 NW Corner 45 e5 x 10~
-5

8 45 45 x 10
-5U 9 SW Corner 45 45 x 10
-5

10 45 'S x 10
~

-5
11 45 45 x 10

-5
12 45 <5 x 10

-5
13 45 < 5 x 10

-5
14 45 <.5 x 10

-515 ShCorner 45 <.5 x 10

5 x 10-516 45 4

II) Working Level (WL): Any combination of short-lived radon-222 daughters (polonium-218, lead-214,
bismuth-214 and polonium-214) in one liter og air, without regard to the degree of equilibrium,
that will result in the emission of 1.3 x 10 MeV of alpha particle energy.
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TABLE 5B

RESULTS OF AIR SAMPLE ANALYSIS FOR RADON CONCENTRATIONS IN AIR AT ONSITE LOCATIONS ( }

Radon Concentration in Air

Sample Location No. and Description pCi/m3 Working Level (WL)

1 Warehouse Rany 50120 .0005 i .0002

2 Building 134 * 19 i 6 .00019 i .00006
.

3 Building 133 14 1 5 .00014 i .00005

4 Warehouse 80 1 20 .0008 i .0002

5 Building 143 15 i 6 .00015 i .00006
5

6 Building 123 28 i 9 .00028 i .00009

7 Building 115 13 1 5 .00013 i .00005

8 Warehouse 130 1 10 .0013 i .0001

(1) Error terms given for each sample are the 95% confidence limit (20) for that measurement.

Working Level (WL): Any combination of short-lived radon-222 daughters (polonium-218,
lead-214, bismuth-214 and polonium-214) in one liter of air, without regard to the de-
gree of equilibrium, that will result in the emission of 1.3 x 105 MeV of alpha particle
energy.
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Figure 5. Location of ambient radiation measurement sites
at perimeter and at manufacturing areas
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3. RADIATION SURVEYS (Continued)

.

Results of these measurements are listed in Tables 6A and 6B.
All perimeter surveys showed radiation levels near background. Onsite
surveys in general were also in the range of natural background. One
survey taken inside the warehouse which is used to store product materi-
als slightly exceeds the accepted release criteria. However, this
level of exposure rate is within dose limits set in New York State
Department of Labor Rule 12NYCRR38 for 40 bour/ week exposure.
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TABLE 6A
.

AMBIENT RADIATION MEASUREMENTS TAKEN ALONG SITE PERIMETER

Ambient Radiation Levels
Perimeter Location mR/hr mR/hr Above Bkg.II)

1 NE Corner .007 .001

2 .009 .003
,

3 .022 .016

4 .015 .009

5 .020 .014

6 .012 .006

7 NW Corner .010 .004
e
" 8 .013 .007

9 SW Corner .007 .001

10 .007 .001
,

11 .028 .022

12 .022 .016

13 .028 .022

14 .015 .009

15 SE Corner .008 .002

16 .008 .002

(1) Background = .006 mR/hr

--_ .
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TABLE 68
.

e

AMBIENT RADIATION HEASUREMENTS TAKEN AT ONSITE LOCATIONS

Ambient Radiation Invels
Location mR/hr mR/hr Above Bkg.

1 Warehouse Ramp .007 0

2 Building 134 .020 .007

3 Building 133 .014 .001

}4 Warehouse - -

5 Building 143 .013 0

g 6 Building 123 .026 .013

7 Building 115 .022 .009

'

8 Warehouse .065 .052

Background = .013 mR/hr.

No radiation measurement taken at location 4.

|

.
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4. CONCLUSIONS

.

A comprehensive radiological survey of the NL Industries
Niagara Falls site indicates that radiation and contamination levels
at the site are within accepted relea.,e limits. A single radiation
measurement inside the product storage warehouse slightly exceeded
the strictest release criteria but was within limits for 40 hour
week exposure. All air, groundwater and soil samples were signifi-
cantly lower than any reconsnanded release limit and in most cases
are less than one-tenth of the appropriate limit. The need for addi-
tional radiological surveys is not indicated by results contained in
this report.
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APPENDIX A
'.

SURVEY PROTOCOL
_

,

- A. Ambient Ganna Radiation Measurements Using Eberline PRM-7
'

Micro "R" Meter.

_

l. Check high voltage.

.

- 2. Check response to Cs-137 button source on X 500 range by placing

radiation symbol of source in contact with meter adjust screw;
I -lmeter should read 165 pR h .

.

4

3. Take readings on X 50 range or most sensitive range and rapid

response.

B. Airborne Concentrations of Rn-222 and Daughters Using Eberline

PRS-1/AC-3-8 Alpha Scintillation Probe in Conjunction with High

.
Volume Air Sampler.

*

4

1. Assure that instrument settings on PRS-1 are:>

,

p

- a. Threshold = 0.30 volts.

I b. Voltage = 900 volts.

c. Mode = gross.

n

A-1

f
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h
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b

2. Check out instrument:
>

Turn select switch to HV and note voltage of % 900a.

indicating that battery is satisfactory.
,

b. Turn select switch to 0.5 minute count, place source in

firm contact with scintillator probe, press reset button,

and note count of about 775 counts in 0.5 minutes.

c. Take 5 minute background count with select switch set at;

5 minute count interval. Subtract this count from filter

counts to obtain the net alpha counts, C *
a

,

,

3. For each sampling location, place a clean filter in the filter

holder and take a 5 minute air sample with the high volume
I sampler noting the sampling flow rate F in ft / min.

>

4. Place the alpha scintillation probe in direct contact with

the approximate center of the filter sample.

5. Set the counting interval on the PRS-1 at 5 minutes.

6. Begin counting the filter sample by pressing the reset buttono

7 at 2 minutes post the end of sampling.

r

A-2
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7. Record the gross sample count obtained and subtract the
.

~

5 minute background count to obtain the net alpha counts C
a

_ observed in 5 minutes.

~ 8. Calculate the number of working levels (WL) of Rn-222 daughters
'

from:

.

- C
, #WL=1.8x10'Y(c)~1(ft3 ,-1),

,

e
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~ APPENDIX B ,

Portable Micro "R" Meter, Model PRM-7
GENERAL DESCRIPTION ld

The Micro R Meter Model P'RM 7 is a self. contained instrument,ruggedized and splashproof for use in fieh Nal (TI) scintillator,
,

monitoringof fine variationsof gamma radiation. An internally mounted I inch x 1 incl diation fields from
coupled to a photomultiplier tube, offers optimum performance in countinglow leve ra

-

137 equivalent.

typical natural background (10 micro R/hr) up to 5000 micro R/hr (5 mR/hr) cesium.d

The PRM.7 operates over four linear ranges;0 25,0 50,0 500,0 5000 micro R/hr. An internally mountefields above natural

speaker provides a clear, audible signal which enhances the locatin'g of gamma radiationbackground.The die cast cover, drawn can, cast closed loop handle, meter lamp and ruggedized meter orm
f

a tough, rugged, lightweight instrument designed for field operation.
The PRM 7 is energy dependent. It is factory calibrated to ' 8'Cs.
The Micro R Meter Model PRM.7 comes ready to operate with carbon zine batteries. carrying strap and
technical manual.

SPECIFICATIONS l

METER: Ruggedized with battery OK limits and scales of 0 25,0 50 micro R/hr and a high voltage sca e.READOUT

' Scale length is 238"(6 cm).
METER LAMP: Meter lamp provided with ON.0FF switch.

RANGE: Switch controlled 25,50,500 and 5000 micro R/hr.5% of full scale (t2% typcial) when driven with a repetitive signal.
.

RESPONSE TIME: Continuously variable by a front panel control from approximately 10 seconds to 2LINEARITY:Within'

seconds measured to 90% of final meter reading.
SPEAKER: 2 inch diameter internally mounted.ON OFF switch provided. l

VOLTAGE COEFFICIENT: Meter reading changes less than 2% with battery voltage from 2.2 to 3.1 vo ts.

PHOTOMULTIPLIER TUBE: End window.S.I I photocathode, nominal 1" diameter.DETECTOR
.

OPERATING VOLTAGE: Nonnally between +900 and +1200 volts.

MAXIMUM VOLTAGE: +1500 volts.CURRENT DRAIN: Approximately 110 megohm resistance string yields 10 microamps at 1100 volts.
CRYSTAL: Nal(TI) I inch x I inch.
LOW VOLTAGE POWER SUPPLY
BATTERIES: Two "D'* size cells held by internal captive holders.
VOLTAGE REQUIREMENT: 1.6 maximum to I.I minimum volts per cell.

cells at room temperature with meter lamp off - carbon zine cells.225 hours; alkaline cells, LIFE: Variable. depending on cell type, age, temperature,high voltage setting,etc.Typicallife with new270 hours.

IllGH VOLTAGE SUPPLYRANGE: Variable by an internal control from less than 500V to more than 1200V.
,

3.1 volts.
VOLTAGl! DEPENDFNCE:lligh voltage wili change less than t3% with hat tery voltage from 2.2 to|

( ,

ENVIRONMENTAL
SPLASilPROOF: Use of O-ting seals throughout.
TEMPERATURE: The instrument is operational from 0*F to +140*F (.18*C to 60*C).The battery typed internal impedance

used limits the low temperature performance because of terminal voltage decrease anincrease.For prolonged operation at low temperatures, alkaline cells are recommended.,

L

D!MENSIONS: Approximately 4"W x 8" L x 7.5" H (10 cm W x 20 cm L x 19 cm H) including handle.MECHANICAL
i;

WElGHT: Approximately 4 lbs,10 oz. (2.1 Kg) including carbon zine batteries.1

-

,

b

! *

87501 (5051471-3232 TWX;9104854678
. PD. Bon 2108. Santa Fe New Mexicos
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Portable Micro "R" Meter
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DESIGNED FOR FIELD MONITORING

RUGGED ,

SPLASHPROOF

BUILT-IN SPEAKER

(* LIGHTED METER

DISPLAYS HIGH VOLTAGE
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L
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" RASCAL" .

Model PRS-1 and PRS 2
- GENERAL DESCRIPTION

,

The RASCALPRS 1 is a compact portable, digital display instrument with selectable ratemeter or scaler
functions.The instrument is rugged and splashproof with its own internal battery power supply. Included
in the instrument is a variable high voltage power supply, pulse amplifier with single channel pulse height

-

analysis, six decade liquid crystal display, crystal controlled time base, working level calibration function,
built in speaker and a self contained rechargeable battery pack. All circuits are solid state with extensive
use of CMOS integrated circuits for low power consumptions and to enhance reliability.

The Model PRS 2 instrument is similar to the PRS 1,except it does not have the pulse height analysis

capability,.

Both instruments are designed to be used with most detectors, Eberline scintillation, Geiger Moeller, or

proportional probes.
.

Both instruments have a digital readout of the internal high voltage power supply.

s

SPECIFICATIONS

HIGH VOLTAGE: Regulated, adjustable by a front panel control to approximately 1500V and can supply
a 100 megohm load. A volt meter position on the range switch provides a digitalindication of the voltage.
The supply (EIC Model P-201 A)is a plug 4n module for ease of maintenance.

COUNT RATE METER: True digital computing circuitry is used to provide six decades of count rate
information in counts per minute. A front panel switch selects a preset number of counts; 10,100,1000.

or 10,000 for computation.The least number of counts selected provides the fastest answer and the great.
est number of counts selected provides the more accurate answer.The compute time is fixed at 3 seconds.

SCALER: Six decades of digitalinformation with fixed timed positions of 0.5,1,2 and 5 minutes plus
manual and stop.The display may indicate each increment of count or the display may be updated at the
end of the count period as selected by an internal switch. A front panel controlis provided for a variable
reset rate of approximately I to 10 seconds or the contro! may be switched off.

CALIBRATION FUNCTION: The calibration function provides a means of converting the count rate
infctmation in counts per minute,Io a working level information,such as mR/hr,or to correct for probe
efficiency. A rate multiplier board with selectable multiplication from 9.99 to 0.01 ss provided as a standard
item with the instrument. A rate divider board with selecrable division from 00.1 to 99.9 is available as an,

option. All controls for the calibration function are internal.

DISPLAY: A liquid crystal displa) is used for low pos;er consumption and continuous display of data.The
- display has six digits, nine legends and three decimal points. Five legends," CPM", " CPS", "mR/ht", and

"mRI'M/hr" plus the three decimal points are selected for display by internal switches.The remaining
legends," Count","Comput:", and "Hatt OK" are controlled by Ihe circuit logic of the instrument. A

,

4

light. controlled by a panel-mounted push button switch,is provided for ;nstrument usfin low ambient light.
,

AMPLIFIER: Charge sensitive type approximately 2 x 1(T'' to 2 x 10''' coulombs (approximately equiva-
lent to.from 1 millivolt to 10 millivolts on voltage sensitive input).The amplifier board (EIC P-88)is a plug-,

2
in module for ease of maintenance.

Continued on fo!!owing page'

PD. Box 2108, Santa Fe.New Wuico 87501 (505)471-3232 TWX:9104854678
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" RASCAL". MODEL PRS 1 AND PRS 2 (continued)
Adjustable

TifRESilOLD: PRS 1: Adiustable by a 104um front panel control form 0 to I D volt. PRS 2:
by a single. turn.xtewdriver adjust. front panel control from 0 to I D volt.

|'
WINDOW (PRSI ONLYh Adjustable by a 10. turn front panel control from 0 to I D volt, always constant,

above tF ~ hold. A "Pil A. GROSS" switch provides cross counting by disabling the window.

Quartz crystal controlled for an accuracy of greater than .017e over wide temperature and bat.fTIME B, E:
tery conditions,the time base provides all timir.g signals for the count rate meter and scaler functions o
the instrument.r-

!

SPEAKER:The speaker and the speaker control switch are mounted on the front panel.

RESET: Resets both count rate meter and scaler functions.

~ DETFCTOR CONNECTOR: Eberline type CJ.l .w iterproof connector mates with CP.I .

POWER: Rechargeable Gelfel'hattery provides approximately 75 hours of continuous operation between
charging (an optional hattery pack is available for live NiCd. rechargeable "D" size batteries. or five "D"
size non-rechargeable batteries. for approximately 200 hours of continuous operation).

BATTERY Cil ARGER CONNECTOR: Mini:ture phone jack.

BATTERY CH ARGER: Recharges batteries in 14 hours.

MECHANICAL:

- Size: 7 3/4"11 xo.1/2" L x 4"W (19.7 x 24.1 x 10.2 cm).

Weight: Approximately 5 lbs.(23 Kg).

TEMPERATURE: Operational from 0* to 140*F (.l A* to 60*C)

ACCESSORIES: Carrying strap.-

.

.

'

-

.

.

e

fO O3 FD. Box 2108,$anta Fe.New Mexico 875011505)4713232 TWX:9104854678
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' A/hr BATT Ok/EE ' -

> S
PRS Legends and Digits

t .

I
uu ... ..m

\
e.

' ./ ,a --"*|, ;

D .a
,

*I . . -:.

$., * *

" " '
. . . . . .

b I~,; .!
.

. . .. .. . . . . . . . . . .

M
|

f 'E ,

~

. o M.. . RATEMETER

"" SCALER*

SINGLE CHANNEL ANALYZER
..

HIGH VOLTAGE DISPLAY

LIGHTED DISPLAY
OPER ATES WITH PROPORTION AL, SCINTILLATION
AND GEIGER DETECTORS

i

BUILT-IN SPE AKER
LIQUID CRYSTAL DISPLAY H AS SIX DIGITS, NINE

. LEGENDS, AND THREE DECIMAL POINTS#

1

eberline :
.
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Alpha Scintillation Probes'

'

n'or:els AC-3-7
: i Ac.3.g-

| 1 g
'

.('L._ :a

d' 'tO i;
I1 , .. *:

| . f0.

s~

'

230ThOptional Check Source CS 15

Model AC 3 7 Assembled

'

Probe Body with Pn: phoe Plate

N

-8 Myler Window

I,.

''

Feos Plate

.

Model AC 3 8 Exploded

[

t

SHAPED FOR CONVENIENT MONITORING

LARGE AREA COVERAGl'

SUBMERSIBLE FOR DECONTAMINATION

F ACE ASSEMBLY E ASILY CH ANGED"
-

>

MOUNTED CHECK SOURCE AVAILABLE

ObOfUnO
B-6
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APPENDIX C.I.
.

*

INSTRUMENT CALIBRATION

.

,

Eberline Portable Micro-R Meter, Model PRM-7I

Designi

| The PRM-7 is a self-contained gamma ray detection instrument,

factory calibrated to a Cs-137 source. An internally mounted 1 inch x

1 inch NaI (TE) scintillation crystal offers optimum performance in

counting low level background radiation fields. The use of a NaI

~

crystal in measuring exposure is limited due to the non-linearity of

response between particle energy and light output. The photomultiplier

tube output is proportional to dose rate in photon fields consisting

of energies equivalent to that used in calibration.

Source Term

A. Cs-137

Steel encapsulated point source,
r

.

Photon energy = 0.662 Mev.o
,

,

B. Ra-226,

'

Steel encapsulated point source.

Photon energies:-

-

0.295 MeV (19%), 0.352 MeV (36%) resulting from Pb-214 decay, and

0.609 MeV (47%), 1.120 MeV (17%), 1.764 MeV (17%) resulting

from Bi-214 decay.

' C.I-l
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Methods

A NBS traceable, Cs-137 calibrated 25 mR Victoreen Condenser-R

chamber was used to determine exposure. No additional R-cht.mber

wall thicknesses were used when determining the exposure to the Cs-137

source. In order to establish secondary charged particle equilibrium

with respect to the 1.764 MeV photon emitted from the Ra-226 decay chain,
2

a polystyrene cap of 0.61 gm/cm was used. The total wall thickness

was equal to 0.830 gm/cm .

Each source was placed in a source holder on a large laboratory

work table. Distances were indicated at points where the exposure

rates, determined by the R-chamber, were equal to 2.0 mR/h and 0.2 mR/h.

The PRM-7 was placed in the radiation field and the instrument response
.

was determined on the 500 and 5000 range.

To confirm that the count rate was equal to the pulse rate, the

output of the PRM-7 was verified with the use of a pulse generator. The

25, 50, 500 and 5000 ranges were checked and various adjustments were
,

made if necessary.

After calibration by electronics, the PRM-7 was again placed in

the Cs-137 and then the Ra-226 radiation fields. T6e' instrument response'

i- .

was determined on both the 500 and 5000 range. A background radiationi

determination was done using the 2'5 mR condenser-R chamber with all

radioactive sources removed from the work area. Results can be found
'- in Table 1.

'l A Cs-137 button source is used to check the instrument calibration

prior to actual use. With the instrument range switch on the 500 scale,

C.I-2
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the button source is placed on the meter front with the radiation symbol
~

in contact with the meter adjust screw. The instrument should read

165 UR/h.

Secondary Standard for Calibration

A secondary standard for calibration of the PRM-7 was based on the

response of LiF thermoluminescence chips (TLD) to a natural radiation

environment in an unventilated concrete basement and in the ground floor

of a one story concreta building. All chips were calibrated with a
'

-

NBS traceable Co-60 source and individual calibration factors (mR/nC)

were established.

The annealed TLD chips were sandwiched between two pieces of 1/4 inch
.

thick lucite and placed in the two test fields for a period of 69 days.

The chips were readout on a Hawshaw TLD reader and the exposure calculated.

The response of the PRM-7 was determined in both fields and the results

compared to the exposure determined by the TLD chips. A summary of results
'

can be found in Table 2.

,
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i
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TABLE 1

INSTRUMENT CALT9 RATION PRM-7

(2) (3)
Instrument Response Instrument Response )

(mR/h) (mR/h)(g)
Source BC -(mR/h) X (mR/h) 500 Range 5000 Range 500 Range 5000 Range

|

Cs-137 0 2.0 2.0 2.1

0 0.2 .280 0.380
?
y Ra-226 0 2.0 1.20 1.20
s-

0.210 ----0 0.2 .170 ----

(1) Exposure rate determined by Condenser-R chamber.

(2) Prior to electronic calibration.

(3) Post electronic calibration.

.

O
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TABLE 2
r.

SECONDARY STANDARD OF CALIBRATION FOR THE PRM-7

.,

Field unventilated concrete basement.-

69 days.Exposure Time -

PRM-7 Cs-137 Calibration Check = 0.160 mR/h (500 range).

.

,

TLD No. Net Readout (nC) Exposure (mR)

700104 1.912 25.5

700029 2.070 18.6

700020 2.123 22.2

700007 2.631 27.9

700027 2.334 21.6

700015 2.527 27.0

700026 2.133 20.6,

700018 2.450 26.4

700025 2.226 27.1

.

Average 24.1 1 3.4 mR/69 day=

;
- Exposure Rate .015 i .002 mR/h=

I PRM-7 Response .015 mR/h (500 range)=

.012 mR/h (50 range),

- .013 mR/h (25 range)

C.I-5
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TABLE 2 (page 2 of 2)
~

SECONDARY STANDARD OF CALIBRATION FOR THE PRM-7

4.

Field - Ground floor of one story concrete building.

Exposure Time - 69 days."

PRM-7 Cs-137 Calibration Check = 0.160 mR/h (500 range).

TLD No. Net Readout (nC) Exposure (mR).

700005 2.113 24.5

700016 2.387 23.2

700008 2.334 28.9

700030 1.988 25.1
._

700013 2.298 25.4

18 2.739 29.4

19 2.153 21.5'

20 2.276 22.5

21 2.194 22.2
.

24.5 1 2.8 mR/69 daysAverage -

Exposure Rate .015 i .002 mR/h-

'
PRM-7 Response .015 mR/h (500 range)-

-

]! .010 mR/h (50 range)

.010 mR/h (25 range)

C.I-6
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4 APPENDIX C.II.

II Calibration of PRS-1/AC-3-8 Alpha Scintillation Probe Used

,
in Conjunction with Staplex High Volume Air Sampler

:

5

The alpha detection efficiency of the AC-3-8 detector when

placed in direct contact with the filter sample was determined by,

.

obtaining a sample of naturally occurring Pb-212 aerosols on the

filter, allowing all of the short lived Rn-222 daughters to decay,

'

and then counting the filter sample under transient equilibrium

s

conditions. Uniform radioactivity distribution over the surface
a

of the filter was verified by taking counts with the AC-3-8 probe
-

,
at different locations on the filter surface and by cutting out

circular samples of the filter (diameter of about 3.5 cm) and counting>

~

each sample under the window (0.853 mg cm ) of a gas flow proportional'

counting system. This system was previously calibcated for the de-

tection of Pb-212 in transient equilibrium with daughters. Standard

,
Pb-212 samples were obtained by the generation of Pb-212 aerosols from

i
j a Th-228 emanation source and deposition of Pb-212 on the surface of

aluminized mylar sheets of the same active area of filters in the

"
- Gelnan 47 mm filter holder (diameter of 3.5 cm). Alpha counts of

these standards obtained for the internal counting position (2w geo-
4

metry) yielded the absolute activity of the standard.
i
b
#

:i
)

?

C.II-l
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Corrections of alpha particle efficiencies for self absorption

due to the burial of Pb-212 aerosols within the filter and within-

.

collected dust was estimated by obtaining counts of samples in the
'

.

alpha mode and beta mo'de using the end-window proportional counter.

The beta counting mode was established by covering samples with an

-2aluminum absorber of mass density thickness of 20.73 mg cm and

counting each sample at the beta operating voltage (1850 volts).

The ratio of the instantaneous beta counting rate to the instantaneous

alpha counting rate at the same reference time gave a measure of the

effective depth of burial of aerosols within the filter as well as,

the alpha counting efficiency. Sample 8/a counting rate ratios were

compared to those of standard absorber curves obtained by covering

standard Pb-212 sources with sheets of 1/4 mil mylar. Naturally

occurring Pb-212 aerosols were found to have an average depth of

-2
burial of about 0.85 mg cm in the glass fiber filter sample.

!

i Counts of the high volume (HV) filter samples using the AC-3-8

alpha scintillation probe and counts of the circular filter samples'

on the end-window proportional counter were used to estimate the

- efficiency of the AC-3-8 probe when placed in contact with the HV

'

filter sample. Corrections were made for the different alpha particle

energies of the Rn-222 short lived daughters compared to the Pb-212

; daughters. Results yielded an average alpha particle efficiency of
r

I -2 -12.90 x 10 Ca for the short lived Rn-222 daughters and for the.

j sampling and counting parameters used in this study. It may be assumed
i

that Rn-222 and its short lived daughters are in secular equilibrium

.

C.II-2
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.

in the outdoor atmosphere. The theoretical net alpha count response
''

C, of the PRS-1/AC-3-8 alpha scintillation counting system for the
.

HV filter sample is derived as follows. The short lived Rn-222
~.

daughter atoms that may produce an alpha count response either directly
- or indirectly are:

a 8 8 a
3,05 m Po-218 + 26.8 m Pb-214 + 19.7 m Bi-214 + 164 us Po-214 +,

(1) (2) (3)

where minor decay branching has been omitted and where the predominant

|, short lived Rn-222 daughter species, Po-218, Pb-214, and Bi-214 are

numbered respectively as 1, 2, and 3. Although only the 6.00 MeV.

''

and 7.69 MeV alpha particles of Po-218 and Po-214 respectively pro-

duce net alpha counts in the system, all atoms in the sampled air
,

may produce counts as a result of decay through Po-214. The 7.69 MeV

alpha particle, because of the extremely short half-life of Po-214,,

may be considered from a kinetics standpoint to arise directly from

decay of species 3 or Bi-214. The decay series thus may be simplified:
a

a 8 at 3
Ny (Po-218) N2 (Pb-214) + N3 (Bi-214)

+ +..

.
.

A single filter sample is obtained and later counted with the,

PRS-1/AC-3-8 Alpha Scintillation Detector to estimate the concentration

4 of Rn-222 or each short lived daughter. No correction is made for the

|I contribution of thoron (Rn-220) or actinon (Rn-219) daughters to the
)

alpha counts; therefore, results will overestimate the amount of Rn-222.
s

a

C.II-3
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Under our assumption of secular equilibrium between Rn-222 and its
.

~

short lived daughters, the activity concentrations U are equal:

=U' 1)U=U Rn-222 " 1" 2 3

The glass fiber filter used in this work has been shown to have a

100% collection efficiency for radon / thoron daughters. Therefore,

the atom collection rate P of each species on the filter sample isg

obtained for a sampling flow rate F:,

.

P = FU /A = FU/A (2)g g g g

,

where i = 1, 2, or 3.

The sampling (t ), decay (t ), and counting (t ) intervals are depicted
l 2 3

schematically along with the variable time T during sampling and

the variable time t from the beginning of sampling to each counting

- increment dt:
,

'.
m

? c.II-4

;

i
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SCHEMATIC OF SAMPLING, DECAY, AND COUNTING INTERVALS

) (
t :
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' l. .

, f h | |
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I
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I
|i > Time

I I
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!
t |

- 1

| |
'

| Fixed Time
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u
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.
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| :
'
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,

.
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The activity A of each species increases during the sampling intervalg

- and then generally decreases post sampling, depending on the ingrowth

from the decay of parents. The differential number of atoms dN (U}
n

th
of the n species in a radioactive series present at time t post an

incremental production P di of each species during the sampling intervalg

is given where there is no branching in the series:

[ p=p(-A (t-T))
n n-1 n ex

3dN (t) = [P h w A (n g j
*

ni=1 j=i j=1 , p _y )
P j

; p=1
PYj

,

The total number N (t) f atoms of the n species due to productionn

on the filter sample during the entire sampling interval is obtained

by integration of equation (3):

r=ty
'

N (* n(t), or*
n

,

r=0

n n-1 n (exp(A t3 y)-1) exp(-A t)3
- N (t) = [P w A [ (4)." 5 P=ni=1 j=1 j=1

3
3 P j

poi
'

P/j-

o

' thThe number of disintegrations D of the n species during the counting

interval (t -c ) is obtained by integration of A N (t) dt:3 2

- t=t
3

} D A N (t) dt, or=

t=t
2

-

C.II-6
,
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D

j=[n(exp(At)-1) (**P( i 2) - (**P("A tj3n n-1 E3lD,= A, i=1[P w A*
g j

*

j=1 j=i 2 p=n.

3 , p _3 )
j P jp=1

pfj (5)-

- Only disintegrations of species 1 (Po-218) and species 3 (Bi-214)

~

are considered to produce net alpha counts C,. If the alpha particle

efficiencies are designated respectively as E and E and if each Py 3 g

given by equation 2 is substituted in equation (5), then the net a count

C, may be expressed:

I'

C =E Dy+E3 3D , ory

'E7 (exp(A t )-1) (exp(-A t ) - exP(-A t ))s yy y2 y3
C, = FU 2

A
1,

3 2 3 (exp(A t )-1) (exp(-A t ) - eXP(-A t ))'3y 2 j3+A E T "1 j 2 p=3-
3 3 *

i=1 i j= j=1
(P,y )g , ,

3
] P"i
j Pdj

i When values for A are obtained from the reported half-lives giveny

- above and are substituted along with values of t used in this study:y

5 minutes,t =
y

7 minutes,j t =
2

,
t = 12 minutes, the following expression is obtained:

3:,I
-

_ _ _ _ _ _ - - - _ _ _ - _ _ . - _ _ _ _ - _ .
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C

C, = FU 5.666 Ey + (0.3008 + 4.893 + 19.59) E3
-

t

, ,

C, = FU 5.666 E1 + 24.78 E3, * (7)

- The alpha particle efficiencies have been determined as outlined
|

above:
,

-2 -12.74 x 10 CaE =
,

,

-2 -12.94 x 10 CaE = c
3

,
,,

|
,

Each efficiency in equation (7) is weighted by a different coefficient;i

L

-therefore, the average alpha particle counting efficiency li for the

filter sample / counting geometry is calculated:

"

_ 5.666 E1 + 24.78 E3"' 5.666 + 24.78 '

e

which gives upon substitution of values for E and Ey 2
s

.

-2 -1ii = 2.90 x 10 Ca .
'

-

When values for the efficiencies E and E are substituted intoy 2

equation (7), the Rn-222 activity concentration U is obtained:

"i

3 U = 1.132 f (count) 1 (cm -1) dm-1
-

(8)
-

m cm ,

,
.

C.II-8
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.,

where cancelling units for the net alpha counts C, and flow rate F
~are shown in brackets. When the flow rate F is expressed in ft m

~

and the concentration U is expressed in uCi cm , equation (8) is

re-expressed:

-f! (count) 1 (f t -1) pCi cm-3~ ~

U = 1.80 x 10 49)m ,

-7 -3
.

An activity concentration of Rn-222 of 10 uCi cm in secular

, equilibrium with its short lived daughters corresponds to one working

level (WL) . The activity concentration U expressed in working levels-

is thus expressed:
"

~0
-f! (count)~1 (f t -1) WL. (10)U = 1.80 x 10 m

.

'1

m

1 e

4

9

i

;

,

O

I~3

P-

J

4

C.II-9
6
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APPENDIX D.I.
N. L. Industries { Q[

,

- CUST OYER
.

P. O. Box 2046 .I UHI UIgggAcoAEss Wilmington, Delaware 19299 J|| U@|pcits David Leigh cc: David Kautz, Ni,agra Falls, NY p..

ggg"/ %'Jf) > ]Q{ g'

ATTENTION ~

907162
man LW b.. t o.c c u i.

,

SAvptEs AEcEnto 6-18-79 CUSTOVER CADEu NUMBE A

QG/
i

| Ts rt CF Analysis gnit
i tj

Sample Type of
Identification Analysis ug/g (dry) pCi/g (dry)-

,

H-1 @ 1 ft. Total Uranium 0.88
Thorium-232 0.5510.05, . ,

Thorium-230 0.3710.04
, Thorium-228 0.6610.06

Radium-226 2.011.2

b.
l

H-1 @ 8 ft. Total Uranium 0.68
Thorium-232 0.1510.01i,

Thorium-230 0.10t0.01
1'

Thorium-228 0.2010.02
Radium-226 2.011.5,,

.

l' Total Uranium 3.78H-2-Top 0.36+0.03Thorium-232 -

I
Thorium-230 1.2510.05

' Thorium-228 0.4310.03 |,,

Radium-226 26.812.4
r-

)' H-2-Bottom Total Uranium 4.11
Thorium-232 0.5510.04

, Thorium-230 0.7010.05
Thorium-228 0.62+0.44,

p Radium-226
< 1. 6

t --
|

' .
!

j.

!

!r I
I

,

..

1

Y
.

-- -_ _
-

. _ _ _ . -

[[[ Z 'N APPHOVED 84 J-

l-. Bruce M. Angle, Scientif Services, Mgr.

7-25-79 PAGE 1 OF 1 PAGE'

i Conv oi .1or Environmentat Pollution.inc.
P.O. Som 5351 1925 Rosina . Santa Fe, New Mexico 87502 D.I-l

_ _. . .__ _ _ _ _ ___. Teleohone 505/982 9841 - - - ._.
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' '

customer N. L. Indu triac

fP. O. Box 2046AcoAESS-

ctTw Wilmington, Delaware 19899 8 w

ATTENTION David Leigh cc: David Kautz, Niagra Falls, NY*

e ..o CE No 907162

S AP*PLES AECElvCD 6-I R-7q CUSTOVER ORDER NUf.?BE A,

TvPE OF ANA' VSl5 Soil+

7"

,

!
'

| Sample Type of
! Identification Analysis ug/g (dry) pCi/g (dry),.
,

!

H-3 Total Uranium 0.82
i Thorium-232 0.81+0.08

-

Thorium-230 1.66+0.11"

-

''
Thorium-228 0.86+0.08
Radium-226 1.63 0

t' .
H-5 Total Uranium 0.66

Tharium-232 0. 37_+0. 05
Thorium-230 0.34+0.05

i~ . Thorium-228 0.45+0.06
-

Radium-226 < 1.2

H-6 Black Total Uranium 0.8;,

Thorium-232 0.44+0.04
-

Thorium-230 0.36_+0.04
. Thorium-228 0.46+0.04

Radium-226 1.4[.4'

H-6 Brown Total Uranium 0.56
T' Thorium-232 0.38+0.04

-

Thorium-230 0.33+0.03
Thorium-228 0.5@.04

p Radium-226 1.7<

s .

I

7

'r .
'
,

f

3
'

-
i ;

. _ _ _ . __ . __ . . _ _ i

APPHOvio BY
*OE Bruce M. Angle, Scient ic Services, Mgr.-

&&'

7-25-79 PAGE 1 OF 1 PAGE'

Cont.: ois f or Environmental Pollution. Inc.
6 P.O. Bom 5351 1925 Rosina . Santa Fe, New Mexico 87502 D.I-2

Telephone 505/982 9841
_ _
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l

||{ |[.- CU570MER N. L. Industries
P. O. Box 2046

ADDAESS Hki UH u UI
Wilmington, Delaware 19899\- cit,

' AVT ENTION David Leigh cc: David Kautz, Niagra Falls, NY
^

'i . oict Na 907162

i

. SAYPLES RECEWED 6-18-7g CUSTOYE A OADE4 NUMBE A

- i
,

VVPE OF AN ALYSIS goil
r-' .

.

Sample Type of
Identification Analysis ug/R (dry) pCi/g (dry)

, .. I H-6-Red Total Uranium 0.56
' Thorium-232 0.10+0.01

Thorium-230 0.1010.01
g

Thoriu- 0.1410.02'"

RaJiu- 2.310.8~

H-6-Tan Total Uranium 1.65
r: Thorium-232 0.9510.01

Thorium-230 0.0710.01

'| ' Thorium-228 0.1410.02
Radium-226 < 1.0

i

H-7 TotC Uranium 0.44
Thorium-232 0.1710.02'

Thorium-230 0.1810.02
Thorium-228 0.2210.02

4. _ < 1.3
! Radium-226
,,

H-8 Black Total Uranium 0.60
j~ Thorium-232 0.1710.02

Thorium-230 0.2110.02
Thorium-228 0.2210.02

4 1.7t Radium-226

'.
r-

!:
t>
I i

'

i

.

i
,,

.

l I

f.. |

s .

O

_ 1 -. . . _ _ _ __ _ _ . __ .___r

A#'# M --""""'D**T
, ' , Bruce M. Ang e, Scientifi ervices, Mgr.

7-25-79 PAGE 1 OF 1 PAGE ,

ICont rots f or Environmental Pollution,Inc.u
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custOMEA N. L. Industries R
gP. O. Box 2046ADDRESS

cits Wilmington, Delaware
, OTTEN7:0N David Leigh cc: David Kautz, Niagra Falls, NY

. . o.c E N . - 907162*

i
]
.S AYPLES HECEltED 6-18-79 CUSTOMER OADE R nut.*BE A

I 19voE or Analysis Soil
~I

i

i
I, Sample Type of i

'

\' Identification Analysis ug/g (dry) pCi/g (dry)

i

I1 H-8-Bottom Total Uranium 1.39
Thorium-232 0.12+0.02.. -

I Thorium-230 0. 41_+0. 03
Thorium-228 0.14_+0.02 :m

Radium-226 < 0.9 I

H-8-Brown Total Uranium 0.64- '
Thorium-232 0.07+0.01'

,

' Thorium-230 0.10+0.01 i

i Thorium-228 0.09+0.01 |

Radium-226 < 1.2 _ |
'

L. ,

'
i

( '

i !
,

{ !'

(. !
I .

-

I
.

l

I,.

|'
.

i

'l ' ,

|
'r |

|
|

l'

L '

la I

..

7
a
i

i, _____ _ _

#/#Y -'. N Avewovto sv _t

I 9"~. S Bruce M. Ang e,' Scientif ervices, Mgr.
O t7-25-79 PAGE 1 OF 1 PAGEi ,' Cent.r o'n t o' Environmentoi Pollution. Inc.

;

I

P.O. Box 5351 1925 Rosina . Santa Fe, New MenH:o 87502 D.I-4
_ _ Telenhane 505/982 9841 _ . . . . _ ._ __
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CNSTOMER N.L. Industrica
ADDRESS P.O. Box 2046 @

A
-

CITY Willington, DE 19899
AATTENTION David Leigh APPENDIX D.II.

gg({%kDinvoice NO. 907080

C- . . . n* 4 ' ., ..... _,

g i .> -m

SAMPLES RECElvED 6/18/79 customer ORDER NUMBER p t,n b'
.

**

/r TYPE OF ANALYSIS Vater Analysis - /s

M.'
.

Sample
,- Identification Analysis M pCi/l

h -- H-1 Total Uranium 0.009
Groundwater Total Radium-226 < 0.6

{' Thorium-232 < 0.6

y Thorium-230 0.310.5
1 Thorium-228 0.510.8

.

H-2 Total Uranium 0.019

/..'
Groundwater total Radium-226 < 0.6

Thorium-232 0.710.6
Thorium-230 0.510.9f

Thorium-228 1.611.0
-|

H-3 Total Uranium 0.005
! Groundwater Total Radium-226 < 0.6
j' Thorium-232 < 0.6

Thorium-230 < 0.6
Thorium-228 4 0.6

H-6 Total Uranium 0.008
' Groundwater Total Radium-226 < 0.6
I. Thorium-232 0.4+0.4
!-

~

Thorium-230 0.610.6-

I~ Thorium-228 < 0.6

j' H-7 Total Uranium 0.005
Groundwater Total Radium-226 < 0.6

Thorium-232 < 0.6.

}
* Thorium-230 < 0.6

Thorium-228 0.610.4
i,

,l
.

: -

{
L'

'

MPROVED BY - M
Bruce Angle, fanager o(/$cientific Services

L. 7/17/79 PAGE 1 OF 1 PAGE| Controls for Environmental Pollution,Inc.
I P.O. Box 5351 e 1925 Rosine . Senis Fe, New Mexico 87502

D.II-l
Telephone 505/982 9S41

,
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P;{ [ ,% ./
--

p7$g /
*

L. Industrica .Q; g 5i' 30 Cantrcl Av3. t s,, . ,sg
" "

Albmy, NY 12205 u, owes,Lnuy,c.a,y .

245 ROOSi;VELT 9 TOAD V.tST CHICACO. iLUNOf$ GC

tn: Ted Rahon 312 7319'20
.

h"'g ug, TOT AL 5APAPLE5 DA rt ,tCCEt*/ED: V40 5e K O * "; F. ft NO .

1.

*8 ..

* gas SA .:>ts T WPt QUANTITY ANAi.YS45
-g ,

.

''' I Ground Water 5 Fluorometric Uranium
-

.

" "2 Thorium
r=

" ".3 Radium
u
.

~
,

u i
I ug/l pCi/1 pCill .oATcsuv..z iounT wic ATion C ""C'" F.U. % h- 226,i.Aa no,

06/13/79 <5 <0.10 0.64:0.12I 5825 H-1 s
_

| 3826 H-2 " 8 <0.10 1.5 to.3

'l .

M73? 7 M-3 u <5 <0.10 0.49 0.13
i

- 13.28 H-6 " <5 <0.10 1.3 20.2
._

" <5 <0.10 0.62:0.12f~15829 H-7
I
\ .,

!
=

, , .
.,

G --.

I

-
. __

|

| t[. -- -

,
,.,

| t
--1 , ,

_

I

I h|.s-
__ ._ - ;

i
,

,
- _ _ _ __ _ __.

ip -
I

!|
._____ . . - _ .

,

i - . _ _ _. { _ . _ -. ... . _ _ . _ . . .. . . . . _ _ . _ _ - . - - - . . _

l. - !
| L -._ : ._ _ . . . .. . _ _ _ _ . - . _ . . . =- - - - - - -

| t

' . . . . . - _- ._. . ...._ _ _ - .._ . - .
'

T '
I
t .- _ . . _ . . _ . _ _ - . , . . - - . - _ . - . _ - . . - - - . - - . . - - . - - - - -- -

-

i

f.......--.---.._.. -- - - - - - - --

_ . - . _ . .

l cc: David Kautz - St . Engineer
- _ _nn;

. _ . . . . . . - - . . . - . . . _

,,,..r 06/25/.2s . . _....__. em.. ..:. ,o M2A&M,b Q.d.e _ 02430/.7.9T .. . db . _. ..,

Chandrasekat sta. E. S. , Mgr.
|- __ _ . _ . _ _ _ _ . - . . _ _ _ _ . _ . - D.TT 9 _ _ _ _ _ _ _

w v v --
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pa~
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, jpI . Indu;tries -

~-
t PLaa0 C:ntral Ave. .

C 1
4%any, NY 12205 MtOWESTERN FACILirY

245 ROOSEVELT ROAD YttST CHICAGO.8Lueso 5 40,

U- 03 Ted M oS 312 231 9400

1191u*""**'a~-
TOT AL SAMPLES: }4 OATE RECEtVEos 06/19/79., w3 ,

t

<.
'

,gu SAMPLE TYPE ' QUANTITY ANALYSIS c,

g Q '-.. -
.

-~

I

'. soil 14 Fluorometric Uraniu::1

j'a#
j,g,$',av" " Thorium

'' p.9
. '

5p' '" "3 Radium

fs$j.h' T'" ) s
s.

p 7''
p' v v.

f ,
.v-

US(f) pCi/g idPm/gm dry '*

o^TESAu LEioENTiricATion cos.LEcrto F.U. Th-232 Th-230 Th-238 Ra-2. As na-
,

1

.I -
' .

475811 H-1 0 1 foot 06/13/79 2.8 1.07:0.22 1.0110.21 1.01:0.21 0.5320
l'

a 2.3 1.05!0.24 1.3020.20 1.0220.23 0.1730
f.812 ' H-1 9 8 feet

n 6.7 2.55!O.48 6.7710.17 2.51 0.49 0.28tc

{'5813 H-2 Soil too'

'b814 H-2 Soil. bottom " 6.3 1.03t0.23 1.51io.31 0.96 0.22 0.292C

- j
f,815 n 2.0 1.0410.21 1.8520.33 0.9620.20 1.0 C

H-3 Soil
.(.

1.5 1.03!O.2d 1.10!0.21 1.2020.23 0.41:(a816 - H-5 Soil

1.2 1.09:0.22 1.04!O.21 1.00:0.21 0.512(N,' 817 H-6 Soil red a

" 0.90 1.42t0.27 1.29:0.25 1.25!0.24 0.672f,t'8818 H-6 Soil. black
.>
>

n 2.0 1.07!O.21 1.06!0.21 1.13 0.22 0.27 :
J3819 H-6 So.il tan
t'i |

2.2 3.51:0.62 3.4120.60 3.7310.65 1.0!:jS20 ' H-6 S9.il ubrnwn a

,i ..
1.2 1.1520.24 1.1710.24 0.97!O.21 0.82!,

y'.5S21 M 7_ son n

4.7 1.4220.26 1.7020.30 1.3010.24 1.1 i
fi' . 822 H-8 Smil,_hl ,.9 u

i , .. i
" 1.7 0.6'3t0.15 0.7520.17 0.6610.15 0.672

823 !H-8 S_0i_b_.hrpHu

a 2.3 0.5420.13 1.8120.32 0.60 0.14 0.042i
! H-8_ Soi_1,_ bottom:t175824 - 1

fI i
E : _-

-

<,
_....--.:_ _ __

|
__

~ . - . . .

f' I cc: David Kautz - Sr. Engineer A ,

> w 07 08/10/79' db ..__ nave .M/25/_22 _ onra A Ro ->-gg,,,,,,c7,,,n, g,*p., ,- y e ,>

g.y _ _ .
-. - . - - - - _-

_ , , ,
_ _

_ _ _ _ _ _ _ _ _ _ _ .
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APPENDIX D.III. -

i

Air Sample and Radiation Level Data

Perimeter Locations '

Surveys Taken 16 tiay 1979
AIR SAMPLING DATA

,

Collection
Sample Radiation Level Rate Alpha counts for 5 minute count

Fly / MinNumber Location mR/hr Ft Cross counts counts above bkg.,ji ,

;' Background 111 mile from site 6 45 13 NA
:! 1 NE corner of site 7 45 20 7

2 9 45 18 - 5
3 22 45 17 4
4 15 45 14 1

|
5 20 45 18 5

.

e,
.

M 6 12 45 12 0
| 5 7 NW corner of site 10 45 22 9 ,

8 13 45 17 4-

!t 9 SW corner of site 7 45 21 8

| 10 7 45 19 6

11 28 52 24 11
12 22 52 23 10

,{! 13 28 52 19 6
i 14 15 46 14 1

j{ 15 SE corner of site 8 45 24 11

1

16 8 45 16 3

.|
!
I

.
I
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APPENDIX D.III. (Continued)
e,

! Onsite Location

'| Surveys Taken 31 May 1979 AIR SAMPLING DATA

f Collection
Sample Radiation Level Flow Rate Alpha counts for 5 minute count)

3FT / Min. Gross counts counts above bkg.Number _ Location mR/hr >

Background 13 45 13 NA .

s

1 SW ramp of warehouse 7 52 142 129

2 Building 134 20 58 73 60

}; 3 Building 133 14 58 58 45

4 Warehouse none taken 48 224 211g
M 5 Building 143 13 48 53 40 i

y
-

,

m ,

6 Building 123 26 38 73 60 '

'

7 Building 115 furnace 22 58 55 42
room at control room

,,

i! 8 Warehouse - at product 65 50 378 365 i

stack'

1

.
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RECElff DEVELOPMENTS FOR FIELD MONITORING OFs

,

. ALPHA-EMITTING CONTAMINANTS IN THE ENVIRONMENT

by
,

A. John Ahlquist, C. John Umbarger, and Alan K. Stoker
<

'

Los Alamos Scientific Laboratory
'

.P.O. Box 1663, MS 490
' Los Alamos, New Mexico 87545

.

.

.

INTRODUCTION

,

Two field methods have been adapted by the Los Alamos Scientific

Laboratory to rapidly assess' locations and concentrations of alpha-
-

. ._

emitting contaminants in, soil. They are'1) a~ gross-alpha measurement of

soil samples using a Zns alpha scintillator and 2) a por:able phoswich
7 -

detector used as a field ' survey instrument to detect low-energy x and gamma,

rays associated with alpha decay. These methods have proven useful for
~

direct!.ng decontamination operations of soils contaminated with alpha

emitters'(Sm77; He77). '

,,

, Zns DETECTION SYSTEM
s

-
.,

.

The techni'que of, making quantitative gross-alpha . measurements on
.' ;,

soil and rock ^ samples was first used in the 1930s by R. D. Evans to

measure uranium and thorium (Ev33; Ev34a; Ev34b; F135) . In adapting this

'

technique, a comercially available 10 cm diam Zns alpha scintillator

probe was used with..a single-cihannel analyzer equipped with a timer-scaler
.

and HV zupply. The system can be powered either by line or internal

a

7 *The Los Alamos Scientific Laboratory requests that the publi-her identify
" this article as' work performed under the auspices of the USERDA, Contract

W-7405-ENG. 36.
.#'
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,

Soil samples are placed in plastic bags that are massaged to suffi-
.

ciently homogenize the sample. Enough soil (N75 g) is taken to fill an

' 88-mm diam x 13-mm deep plastic petri dish. The soil surface is level'ed-

off even with the top of the petri dish; small rocks and debris are re-
.

moved. The soil aliquot is dried under a heat lamp and allowed to cool

N
:rf before counting. If a sample is very wet, it is dried, ground up with a

mortar and pestle to break up aggregates and then returned to the petri

dish for redrying to remove residual moisture. If a sample is not dry

enough, moisture tends to condense on the mylar face of the probe during

counting, reducing detector sensitivity.

' The petri dish 'i:s then placed in a depression in a black wooden

holder and the probe is placed on top of the dish. The holder is black

in order to minimize scattered light, as the 1 mg/cm aluminized mylar
-

covering the detector face is not completely opaque to light. Integral

ribs on the probe provide a consistent 1.6 mm spacing between the top of

the soil sample and the probe face. Samples are nominally counted for 5

min. Total elapsed time from receipt of sample to measurement results

can be as little as 30 min.
.

The system is calibrated using a carefully homogenized soil sample
4

239
( ' spiked to 2000 pCi/g with Pu. This sample gives 0.135 c/m per pCi/g..

The 1-sigma statistical error on the calibration factor is less than 3%.

_

- for a 5-min count on samples >.2000 pCi/g. System background (using an

empty petri dish) is 0.5 - 1.0 c/m. Natural alpha emitters in Los Alamos
.. ,

1r
area soils result in background counting rates of 4 to 8 c/m. An uncon-

e:3
taminated soil sample of the soil, type being measured is used to determine'

the natural alpha background.
,
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System calibration-stability checks made with a 7.5-cm diam plated
239

Pu source, and system background checks are made daily. Blank and
calibration checks are made peri.odically.

Table I lists the various detection limits attainable with this
system, as a function of gross counts for soil background, for a 5-min.

counting time.
This count time was selected as a compromise between de-

sired detection limits and speed and ease of analysis. A 99.7% confidence

{ 1evel was chosen for operational use so as to minimize the Type I error

. (stating activity is present when it is not).
)
t

The results of gross-alpha analyses on selected soil samples known
239to have predominantly .Pu contamination were compared to 239Pu radio-

chemistry results on aliquots of soil from the petri dish used for the,

gross-alpha analysis (Fig. 1).
Note that 73% of the Zns measurements are

within a factor of 2 of the radiochemistry results.;

This is considered3

to be good agreement since samples were not sieved, ground, or milled to

3 ensure homogeneity and since the Zns " sees" <0.5 g of soil, whereas 10 g
.

cre used for radiochemistry. Four samples had gross-alpha ZnS to 'Pu

(radiochemistzy) ratios of 0.07,'19, 27, and 30 believed to be due to
- sampling inhomogeneities.
\ '
*

In cenclusion, this technique permits rapid assessment of alpha-
$

smitter contamination in soils to low enough concentrations to efficiently
direct large field operations. Due to sample inhomogeneity, however, the

k gross-alpha analysis may not compare favorably to radiochemistry on the
e

came sample (although the majority of our comparisons are within a factor,

.

j cf 2). We feel this disadvantage is more than offset by the advantage of
, a.

being able to analyze large numbers of samples in a relatively short time.
.
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Fig.1.*

Comparison of ZnS gross-alpha results to *"Pu radiochemistry results on the same samples.
Curve A indicates a ZnS result two times that of radiochemistry. Curve B indicates a ZnS
response equal to the radiochemistry result. Curve C indicates a ZnS response one-half that
of radiochemistry. The detection limit indicated is for a 5-min count for a range of natural
soil backgrounds. The actual limits depend upon the parcmeters used.
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~ Schematic of the field phoswich delectbr. The pulse shape analyzer (PSA) selects only pure
Nai signals while the single-channc! analyzer (SCA) selects the photon energy region of
interest.*
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TABLE I
.

Gross-Alpha Activity Detection Limits for 5-Minute Sample Counts
as a Function of Background Count Rate and Probability of Detection

.

Soil Background Gross-Alpha Activity Detection Limit (pCi/g)
Count Rate (c/5 min) 954 Confidence (a) 99.7% confidence

,

20 14 21

30 15 26

40 18 29

(a)Given for reference.
.

d

f

.

A

O

:/

,6

9

* a.

b
.
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LOW-LEVEL RADI0 ACTIVE WASTE
FROM RARE METALS PROCESSING FACILITIES

,

Jeanette Eng, New Jersey Department of Environmental Protection
Donald W. Hendricks, ORP-Las Vegas Facility, U.S. EPA
Joyce Feldman, Radiation Branch, U.S. EPA Region II.

Paul A. Giardina, Radiation Branch, U.S. EPA Region II

,

Abstract

In the past year, problems of disposal of byproducts, tailings, and
wastes from rare metals and thorium producing facilities have received the
attention of radiological agencies. Many of the raw ores used by these pro-
cessing facilities were rich in natural radioactivity and the residues of
production were often not disposed of properly. Mill tailings from the
uranium mining industry have only recently come under federal regulation.
It can be expected that similar attention will be focused on the environmental
impacts of the rare metals processing industry as illustrated by interest in
the problems of Parkersburg, WV, and Albany, OR. Cne other site in Akron, NY,
does not appear to be an immediate problem, but its situation is typical of
the many yet unsurveyed inactive rare metal facilities in the country. The
radiological problems presented by and decontamination activities which may
be required of these rare metal facilities are examined.

Introduction
.

The federal government has recognized that companies which process thorium
' and uranium ores require regulatory controls in order to protect man and the

environment from unnecessary radiation. The recent passage in November,1978
of the Uranium Hill Tailings Bill (H.R.13650) demonstrates the government's
recognition that the front-end of the uranium fuel cycle, i.e., mining and
milling of uranium, had been neglected. The bill defines procedures for a re-

' medial action program at inactive mill sites and regulations for active mill
sites.

Companies which provide titanium, phosphorus, rare earths, and rare metals-

for industrial and chemical use are not normally regarded as passessors of
large quantities of radioactive materials. In fact there appears to be a his-
torical laxity in documenting the processing and waste disposal activities of
these industries. A recent EPA publication reviews the available literature
on technologically enhanced natural radiation due to mineral extraction -in-
dustries (B1 78). It is only recently that phosphate industrial wastes have
been listed as hazardous radioactive wastes in the U.S. Environmental Protec-
tion Agency's proposed Hazardous Waste Guidelines and Regulations (Co 78).,

This paper will review the situations at the existing Teledyne Wah Chang, Co.,-

Inc. located at Albany, Oregon, and the former Carborundum Corp./Amax Specialty..' Metals, Inc., facilities located at Parkersburg, West Virginia, and Akron, New
. York, in order to show the extent of the radicactivity problem at rare metals
,' processing facilities and the need to identify for radiological review other

rare metal and rare earth processing sites.

As shown in Figure 1, the unusual grouping of rare earth and rare metal',
processing industries stems from their common ore origin. The ores used in
rare earth and metals processing are byproducts of mining for titanium ores,

J

_ . _ _ _ _ - - - _ . - - - _



.' .''
.

*

..
~ '

: .

(
since the ores for the specific processing are seldom found in economically
mineable rock. . The principal domestic areas for raw materials are Florida .'

and Georgia, although mining has occurred in western and other southeastern'

states. Outside of the U.S., major deposits are located in Australia, Canada,
Brazil, South Africa, Sri Lanka, India, and Mexico. Often ores with higher
specific mineral content were imported, such as Nigerian zircon sand for hafnium
processing and Australian zircon sand for zirconium processing.-

. '

The beach and fluvatile sand deposits from these areas are rich in mar-
ketable ilmenite, rutile, monazite, and zircon. Monazite commonly incorpo-'

rates thorium and uranium as well as rare earths due to similarity in geo-
chemistry and electronic structure. Ilmenite and rutile are ore materials
for titanium processing, monazite is the principal ore for rare earth proces-
sing, and zircon the principal ore for zirconium and hafnium processing. Gen-

erally, these beach or placer sands are treated to produce heavy mineral con-
centrations containing the zircon, rutile, ilmenite, monazite, and other
marketable minerals. The concentrates may then-be treated by various combina-
tions of gravity, electrostatic or electromagnetic methods to separate the
individual minerals. Monazite being slightly magnetic can be separated from
zircon by electromagnets. The purity of the-zircon product (or conversely the
degree of monazite contamination of the product) is obviously a function of
the degree of separation effort. Initial treatment usually is provided at or
near the mine site. As a rule of thumb, the sand deposits are usually but
not alwa; > processed primarily for the titanium content in the form of rutile
and ilmenite. The zircon and monazite fractions are then byproducts which
are treated separately to extract zirconium and rare earths, respectively.
Thorium'is then a further byproduct of the rare earth processing of the
monazite portion. This has been the major source of thorium up to the present.

!For zirconium metal production, zircon sand is usually processed to min-
imize the monazite content since the phosphate content of the monazite has a
deleterious effect on the metallurgical process. This in turn should mean a
lower thorium and uranium content in the metallic zirconium wastes than in
foundry wastes where the monazite content of the zircon sands should be of
less importance to the process. However, Wagstaff has reported levels of
radium-226 from the uranium decay chain to be about 100 pCi/g in incoming
zircon sands at both foundries and metallic zirconium production facilities
(Wa 78). As Table 1 shows, the uranium and thorium content of monazite con-
centrates varies depending on where the ore is mined. The amount of monazite in
the zircon sand also depends on how well the separation facility removed the
monazite before shipping to the use point. At the use point (such as a zir-
conium metal manufacturing plant), the manufacturer may find it necessary to
further separate monazite from the sand. Low-level radioactive wastes may be
generated at each separation point. The natural concentration of uranium and
thorium decay series products in the sands are low but the industrial proces-
sing to obtain the s*cific minerals concentrates radioactivity in the waste
residues. The dis; tion of these waste residues is the subject of this

paper.
.

- Case Studies of ' Facilities

- The zir hafnium processing method was developed by W. J. Kroll
for the U.S. 'ii ne s . The bureau established a pilot plant in 1947'

at Albany. Or xtract zirconium and hafnium using the Kroll process
and .a purifica e in 1951 at Oak Ridge, Tennessee, to produce high puri-

)
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ty, low hafnium, reactor grade zirconium. The zircon sand is mixed with graph-
ite or coke and is fused in an electric furnace to produce a mixture of car-
bonitrides of zirconium and hafnium. The carbonitrides are chlorinated in a
vertical shaft furnace and the gaseous chlorides of zirconium and hafnium are
collected in a rickel condenser. The zirconium and hafnium chlorides are re-
duced in the Krall process to the metals by reaction under an inert atmosphere
with magnesium. The end product, commercial grade zirconium sponge, will con--

tain about 2% hafnium suitable for non-nuclear use. Current industrial prac-

tice uses zirconium tetrachloride produced by chlorinating zircon directly
instead of the carbonitride (MF 75). In order to produce reactor grade zir-
conium, i.e., that containing about 0.3% hafnium, the commercial grade zirconium
sponge is dissolved and the hafnium is solvent extracted to hafnium thiocyanate
using methyl isobutyl ketone. The hafnium is precipitated as an hydroxide,
calcined to about 99% hafnium oxide. The resulting zirconium sponge is crushed,
compacted into consumable electrodes, and vacuum melted in an inert atmosphere
to ingot. Further product purity is achieved by applying the deBoer-vanArke
refining process. A similar procedure is applied to the hafnium solvent ex-
traction in order to obtain high purity hafnium metal. The residues generated
by the extraction processes contain graphite, coke, unreacted silicates, and
non-volatile silicates.

Wah Chang Corp. began operating the Bureau of Mines' Albany, Oregon, fa-
cility in 1955- Today it is one of the major producers of reactor grade zir-
conium and hafnium metals. Concern over the environmental and health safe-
guards at the facility grew when explosions were encountered during digging
operations near the facility's industrial waste piles. Apparently the explo-
sions were caused by rapid combustion of the zirconium in the waste piles.
At the same time the Radiation Control Section of the Oregen Department of En-
vironmental Quality (DEQ) became concerned that the large chlorinated residue
piles may be a radiological problem. A gamma radiation survey showed maximum
reading of 1200 uR/h. When the Oregon DEQ checked the radium concentration
of the piles, it found that the Ra-226 ranged from the original zircon sand
concentration of about 60 pCi/g to over 1300 pCi/g. One water sample taken
within the residue pile showed Ra-226 concentration of 45,000 pCi/L, hence
the concern of a potential ground water contamination. These radiological'

parameters for the rare metals chlorinated residues can be compared with those
for uranium mill tailings.

Most uranium mills in the U.S. typically processed an average uranium ore
grade of about 0.15-0.35% uranium which would give expected radium-226 concen-
trations in the mill tailings ranging from 420-980 pCi/g. Individual tailings

- samples at a given mill may have concentrations that are more or less than
these values by as much as a factor of five or so.'

Due to Oregon DEQ's work at the Wah Chang facility, Oregon limited the
volume and radium content of chlorinated residue which the facility may accu-
mulate onsite before disposal in an out-of-state facility is required and man-
dated all users of zircon sand to file an application for a radioactive mate-

-

rials license. The criteria for release to an unrestricted area are 57 uR/h,
.

30 pC1/L of Ra-226 in effluent, and 0.03 WL of radon * (Wa 78). Of the twenty-

* One Working Level (1 WL) is a unit describing any concentration of
short-lived decay products of radon-222 in one liter of air which results
in the release of 1.3 x 105 MeV of potential alpha energy.

.

.
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six potential users of zircon sand, the state estimates only four will require
specific licensing. Similarly, Utah has restricted onsite accumulations to
no more than 100 tons of chlorinated residue and no more than 3 curies of'

Ra-226.

Efforts to determine the extent of possible radiological problems are more-

difficult for sites which hav'e ceased rare metals processing activities for-

several years either due to changes in site ownership or unfavorable economic
climate. Locating residue piles and sludge ponds, estimating amount and origin

,

of ores processed, and determining processing and waste disposal activities
must rely on historical records which are vague or nonexistent.

In the mid-1950's the responsibility for zirconium production was shifted
to private enterprise when the civilian nuclear power program was established.
In order to meet the increased demands for reactor grade zirconium, Carborundum

- Corp. which operated a facility in Akron, New York, expanded its production
capacity by building a facility in Parkersburg, West Virginia. The plant's
designed capacity was 600 tons annually; it began operations in 1957. In the
mid-1960.'s, Amax Specialty Metals Co., Inc., became a partner and in 1967
obtained full ownership of the company. The Parkersburg site was sold in 1977

- to L. B. Foster Company, a steel pipe fabrication plant. As a result of Fos-
ter's plan to expand its buildings, pyrophoric waste materials were encountered
during backhoe operations. In ' investigating the causes of the explosion, it'

was discovered that zirconium and thorium may have been buried onsite, and that
'. Amax Specialty Metals had not adequately terminated its license with the U.S.

Nuclear Regulatory Commission (NRC) for possession of radioactive materials.'

The NRC estimates that two million pounds of zircon ore, mainly from Nigeria,
' were processed at the Parkersburg plant since 1957. A radiological survey

of the. site shows gamma radiation to range from a background level of 10 uR/h
to 150 uR/h. Soil samples show concentrations of thorium-232 and its decay
products to range from background level of 1 pCi/g to 10,000 pCi/g. The
thorium contaminated area is limited to a few acres of the 100 acre site. The

'

NRC's tentative clean-up goal of 5 pCi/g above background of thorium-232 with a
L three to four foot overburden and deed restrictions on excavation was developed

based on an assessment of the long-term hazard due to thoron (radium-220).
A radiological survey of Parkersburg by a contractor to Amax Specialty Metals
estimates 50,000 cubic yards of soil may need to be removed. Some disposal
alternatives being considered are burial at a disposal facility, burial onsite
in a clay lined cavity with land use restrictions provided for the burial area,
and ocean disposal. Whether there are other locations onsite where zirconium
and/or thorium are buried may never be known since records' on waste disposal-

h and processing activities are incomplete.

The Akron, New York, zirconium and hafnium processing facility was the
. pilot plant for the Parkersburg, West Virginia, facility and presently is

owned by Amax Specialty Metals Co., Inc. Processing activities by Carborun-,

dum Metals Co., Inc., began in 1953 at the Akron site to produce hafnium free
i zirconium under an Atomic Energy Commission (AEC) contract.

N The plant's designed processing capacity was 162 tons of zirconium an-
nually. Although the plant had a contract with the AEC to produce zirconiums

metal, there does not appear to be any AEC, NRC, or NYS (an agreement state)
license for byproduct material other than for research and development pur-
poses. An industrial license with the NYS Department of Labor (00L) for x-ray

I - -- .- - .- . - - - - ._ _ _ - _ . - - ._- _
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and gamma sources was in effect from 1960 through 1978.
-

During the summer of 1978, the EPA Region II radiation office queried the
NYS DOL and Department of Environmental Conservation about the status of the
Akron, New York, plant. The EPA was concerned that a situation similar to the

- Parkersburg, West Virginia, plant may exist at the New York plant due to their
' operating history. EPA was informed that Amax Specialty Metals Co., Inc., had

contracted Atcor, Inc., to perform a radiological survey of the Akron site as
the initial step in terminating its industrial license with the NYS DOL. The
June,1978, survey showed. radiation levels ranging from a background level of
7 uR/h to 1500 uR/h outside, with some building measurements up to 40 uR/h
(Le 78a). The extent of processing activities at the site is not well known
due to incomplete records. There were areas where magnesium and zirconium
residues were found but no pyrophoric incidents occurred. A single soil sample
from ' n area with an external radiation reading of 1500 uR/h was analyzed anda

showed the soluble portion contained the radioactive material, but no further
radiochemical analyses were performed. The elemental composition of the sample
indicates it may be Nigerian ore, the principal ore prccessed at the Parkers-
burg plant. Surface soil samples were taken at locations with above background
gamma radiation and were spectroscopically analyzed. The range of concentra-
tions of Ra-226 Pb-214, Bi-214, Ac-212, T1-208, and K-40 are shown in Table 2
(Le 78b). For these isotopes, the background concentrations are less than
1 pCi/g except for K-40 with concentration of 12 pCi/g. The limited results
in Table 2 indicate levels of thorium and uranium chain nuclides elevated above
expected background levels.

The monazite fraction of zircon ores typically runs about 3-10% thorium
dioxide (Th0 ) content with a tri-uranium octoxide (U 0g) content up to 0.41%.

'

2 3
Zircon sands of 96.7% pure zircon are currently imported and quoted on a mini-

; mum basis of 65% zirconium oxide (ZiO ). Hence the maximum monazite content2
i of incoming zircon sands should be less than 3.3%. Assuming a 10% Th02 content

in the 3.3% monazite fraction of the zircon sand, the overall Th02 content of,

| the zircon sand should be less than 0.33% or less than 300 pCi/g. Nigerian
; sands are reported to range from 0.4 to 7% Th0 . Based on this and on the as-2
| sumption that the monazite is some lesser fraction than 3.3% of the non-zircon
'

portion of the sands, then the values of 120-150 pCi/g for the thorium chain
nuclides do not seem unreasonable. Similarily, using a 0.41% U 03 8 content in
the monazite fraction and a maximum 3.3% monazite content, one would estimate
a maximum uranium or radium-226 concentration, assuming equilibrium, of about
38 pCi/g, which seems to be in probably fortuitous agreement with the maximum
measured values of 35 pCi/g for Ra-226. The higher K-40 ~ values are certainlys

higher than the expected background values of about 12 pCi/g. However, one'

stage of the hafnium purifying process uses a potassium chloride molten mix-
ture. If this plant used this process and if some of the molten mixture were

- spilled, it could account.for the higher K-40 values since the potassium
chloride probably contains about 400 pCi/g.

Between June and September,1978, Amax Specialty Metals removed soil from,

L areas with high gamma radiation levels. About 25 cubic yards of soil were
|3 shipped to the commercial low level burial site in Barnwell, South Carolina.

Two of the three lagoons or infiltration ponds were excavated to a three feetl

- depth and the material was disposed in a nearby hazardous chemical landfill.
The radioactivity of the excavated material is not known since no analyses
were performed prior to d,isposal.

F
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In September,1978, Atcor resurveyed the site after clean-up efforts and
made recommendations for additional decontamination to reduce levels to "as
low as reasonably achievable." However, it is not known to what extent these'

recommendations were pursued by the site owner. It is not known whether any

attempts were made to identify the source of the slightly elevated levels of
radioactivity in the buildings.

In December,1978, the NRC performed a survey of the Akron site (St 78).
The survey identified one area near a ridge with gamma radiation of twenty
times background. Areas near the lagoons and the tube mill building had levels
ranging from background to ten times. Analyses of the soil samples from these
three locations indicate thorium concentrations in the range 6.0-19 pCi/g with
background concentration of 1.2 pCi/g. The one air sample showed no Rn-220
daughters above background levels. Gamma radiation levels in the buildings
were within twice background, indicating little contamination after removal of'

the gamma gauges.

The site could have been released for Industrial use with little clean-up '
-

| necessary in order to meet the NYS DOL Industrial Code Rule 38 that no gamma
radiation levels exceed 250 uR/h at the surface and that source material in
soil be less than 0.05% by weight, which is 5,000 pCi/g of Th-232. Due to,

,

i experience at rare metal processing facilities in Albany, Oregon, and Parkers-
burg, West Virginia Amax considered a more stringent clean-up program to'

meet the goal of "as low as reasonably achievable." In general, the clean-up
p program has been successful, although EPA Region II would have liked to have
L

seen the levels reduced to twice background and to.5 pCi/g for Ra-226 and

| Th-23'. A record of processing and disposal activities at the site would have
greatly-assisted in answering questions concerning the possibility of anyr

buried radioactive materials.

Discussion

It appears from Figure 2 that the amount of zircon ore imported into the
United States has been increasing steadily since 1930. .The imports account
for approximately 50% of the annual U.S. consumption of zircon concentrates;
the remainder is attributed to domestic production and stock piles. Australia
supplied about 60% of the imports before 1950, and over 95% after 1950. Brazil
contributed about 20% during the period 1930 to 1950. In total, the U.S. con-

sumed about 300,000 short tons of zircon before 1950 and 1.3 million short tons
thereafter.

.

The potential radiological problem can be likewise divided into two periods.
Prior to 1950, most of the Australian zircon was imported as a black sand mix-'

ture containing zircon (40-75%), ilmenite (14-43%), rutile (7-18%), and monazite
(2-8%) ores (MY 36). No attempts were made to separate the ores until the sand
mixture reached the processing facility. In 1948, the Commonwealth Government

s

declared its intent to purchase and stockpile monazite ore. As a result, fu-*

ture shipments of sand had most of the monazite ore removed in Australia be-t

['- fore export.
'

,

/ In order to provide a conservative estimate of the radiological content
in the sands imported before 1950, the sand mixture is ass.umed to be composed
of 8'.' monazite ore. Assuming the Th0p content in the monazite fraction to be
as high as 10",, then the Th02 content in the beach sands could reach 0.8% or
about 800 pCi/g. Similarily, assuming the U 03 8 content in the monazite frac-

i
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tion to be as high as 1%, then the U 03 8 content in the beach sand could reach
0.08% or about 200 pCi/g. After 1950, the Australian ore had the monazite

' fraction separated to some extent, hence the sands contain a minimum of 96.7%
zircon. Assuming the Th02 content in the monazite fraction remains 10%, then
the Th02 content in the beneficiated sands could be as high as 0.33% or about
300 pCi/g, the U 08 content could reach 0.03% or about 100 pCi/g. Subsequent-

3
ly, the rare metals processing facilities which operated prior to 1950 may
have greater radiological problems with their chlorinated residues than those
which use ore obtained after 1950.

We would expect that any user of zircon sands would receive some monazite
in the zircon sands, since the separation of ilmenite, rutile, zircon, and
monazite, as indicated in Figure 1. is often incomplete. Hence some small
fraction of monazite, containing thorium and uranium will be present in any
industry which extracts titanium, chromium, tantalum, etc., from beach sands.
The monazite and hence the amount of thorium and uranium decay chain products ..

will vary with the sand origin and the degree of ore beneficiation. In fact,

facilities which need only the zircon, ilmenite, or rutile fraction of tne
beach sands and insist on high purity ores may not have as great a radiological
proolem as facilities which need only the monazite fraction or use sands with
little ore separation.

Producers of reactor grade zirconium have rigid specifications for thori-
um and uranium content and generally require high purity zircon which implies
low radioactivity content. To achieve this, the zircon is either purchased
as high purity material or further processed at the rare metal producing plant
to achieve purity. For metal production, then, the radioactivity remains in
the wastes while very little goes with the metal product. On the other hand,

-

the purity of zircon sands consumed at foundries is not critical, hence these
sands may have the highest radioactivity content. Manufacturers of refractory
materials, producers of milled or ground zircon, and ceramics manufacturers
will most likely have some portion of the radioactive content incorporated in-
to the products due to the manufacturing process.

In reviewing information from the annual Minerals Yearbook for 1929 through
1975, over twenty states were identified to have some facility which processed
beach sands in zirconium, hafnium, and rare earths production or used beach
sands in foundry processes. Table 3 provides a breakdown of the states accord-
ing to the type of processing or use activity. Facilities presently operating
in these areas of activity can be fairly easily identified and evaluated to de-
termine where these facilities dispose their chlorinated wastes and whether
the sands or concentrates used by the facilities have any appreciable monazite
fraction. For facilities which have ceased operating or changed their owner-
ship or their products, such an evaluation is more difficult.

Since only limited data and in some cases no data are available for radio-
activity and exposure levels associated with industries such as discussed above,
it seems apparent that considerable work needs to be done to assess the environ-
mental and health impact of such industries.'

?
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TABLE 1 : Thorium And Uranium Composition In I

Monazite Concentrates (Weight Percent)

4

i

Th02 U 0g3

Australia ol'' 7-8 1

Brazil 6-7 0.2

India 9-10 0.3

Madagascar 9 0.4
' South Africa 6 0.1

* United States fs,,/L 4-5 0.4,

>

,

TABLE 2: Radioisotopic Concentrations In Soils,

From The Akron, New York
Rare Metals Processing Facility (Le 78b)-

.

Radioisotope Range of Concentrations (pCi/q Dry)

Ra-226 2.1 35-

'
Pb-214 0.66 - 7.0

Bi-214 0.47 - 2.7

|, Ac-228 1.3 140-

Pb-212 1.1 - 150-

|- .

| T1-208 1.1 120-

!
K-40 8.8 - 120

h

i
1

a

1

.
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TABLE 3- STATES WITH RARE METAL AND RARE EARTH PROCESSING ACTIVITIES

Producers of zirconium oxide, zirconium and NJ, MA, AL, MI, OR, WV, NY, OH, PA CA, NH
hafnium sponge metal, ingot, and alloy

Refractory firms using zircon in products KY, NY, PA, MO, OH, WV, MI

4

Producers of zirconium compounds and chemicals . NJ, NY, MA

Producers of zirconium oxide for other than NY, AL, OH, SC, NJ, WV
metal production

Milled and sold ground zircon NJ, NY, OH, SC, DE, CA, PA

Producers of rare earth compounds and chemicals NY, PA, CA, C0
4

4

Producers of high purity rare earth metals NJ, PA

Processed rare earth concentrates IL, TN, NJ

'

Processed Canadian uranium mil? solutions ,MI

for rare earths

.
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FIGURE 1: POTENTIAL BEACH SAND COMPOSITION
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38,

IONIZING RADIATION PROTECTION

Part 38 of Title 12 of the Official Compilation
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of the State of New York
(Cited as 12 NYCRR 38)

O
Effective July 10,1978
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STATE OF NEW YORK DEPARTMENT OF LABOR

CERTIFICATION

STATE OF NEW YORK

HUGH L. CAREY STATE OF NEW YORA,
* ' * '

DEPARTMENT OF LABOR

1, PHILIP ROSS, Industrial Commissioner of the State of New
DEPARTMENT OF LABOR York, do hereby certify that the attached copy of Industrial Code

Rule 38 (Part 38 of 12 NYCRR)is a coirect transcript of said RulePHILIP ROSS
(Part) relating to lonizing Radiation Protection duly adopted by

Industrial Commissioner the Industrial Commissioner on the 3rd day of July,1978 and filed
in the office of the Secretary of State of the State of New York on
the 6th day of July,1978, to take effect on the 10th day of

DIVISION OF SAFETY AND HEALTH July,1978.

CARL J. MATTEI
Director

Given under my hand and the seal
of the Department of Labor in the
City of New York, on the 21st day

Copws of thss Rule may be obeamed. free of charge by indivkfuals and groups when.
in the judgmens of the Commismoner, such dissnbution =dt further safety education
and cornphance .iin ine Code Ruies. PHILIP ROSS

Industrial CommissionerRequests for copus by mad should be directed to State of New York. Departnwns of
Labor, ofrece of Pubisc laformation. State orrece Budding Campus. A.*veny. N.Y.
12NO However sansle copies may be obtamed by applying in perion as the Albany
Ofrece and in New York C~ y at Department of Labor. Two World Tr6Je Center.n
New York, N Y.10047
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} HISTORICAL NOTES EXTRACIS FROM THE LABOR LAW
, ,

e
~ 1. Industrial Code Rule No. 38 relating to Radiation Protection was sensee as. servey and hashh sammenses.1. Appicatice. a. NW any seer]

g duly adopted by the Board of Standards and Appeals on October pro,i, ion in mis anicie.' a safety or heakh standard promelemed under this anide'
shan appe only to peaces or emplerment or parts thereof not coved br a fdermi co-

F 10,1955 and prescribed to take effect on December 15,1955. Said r
1 Rule was duly filed in the office of the Secretary of State of the capational health standard prom isatd ander sation sic of the trahd stata w

State of New York on November 15, 1955. tional safety and Henkt act of 1970 trabile Law 91-396). . . .

2. standards . . . .2. Industrial Code Rule No. 38 relating to Radiation Protection was;

) duly amended by the Board of Standards and Appeals on October a g ,, ,,,, , e i,,,a ,,4,, ,,
,

3,1%2 and said amendment was prescribed to take effeet on visions of this chapter relatins to the protection of the safety or heekh of employees to| October 15,1962. Said amendment was duly filed in the office oI whom this section is applicable and of pmons lawfuny frequestins the place of employ-
f
y the Secretary of State of the State of New York on October 8,1962. ment of such persons which is in effect on the date that this act becomes effective shaE

be deemed to be a safety and heahh standard issued under this section ' with aH prowl-i
3. Industrial Code Rule No. 38 relating to Radiation Protection was sions of this artide' applicable, and shall continue la effect until superseded try a cor.

duly amended by *.he Board of Standards and Appeals on June 8 respondins safety and henhh standard issued on or after the effective date of this act.

1971 and said amendment was prescribed to take effect on 'so in crisinal: souhl read ** chap'" **
September I,1971. Said amendment 'vas duly filed in the office ofj

,' the Secretary of State of the State of New York on June 10,1971.

4. Industrial Code Rule No. 38 relating to Radiation Protection was
duly repealed and Industrial Code Rule No. 38 relating to Ionizing
Radiation Protection was duly adopted in its place and stead by the
Industrial Commissioner of the State of New York on July 3,1978, .

.

to take effect on July 10,1978. Said repeal and promulgation was
duly filed in the office of the Secretary of State of the State of New a

j York on July 6,1978.
,
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NOTES
P.: ;' J? EXTRACTS FROM ARTICLE 28-3 r.4

-
"-

,

U y' OF THE GENERAL BUSINESS LAW
3. Other rules and regulations governing radiation are to be found in the,

yi'f - '*

4 seceem dos, r'M Studimes. The legislature hereby finds that the use of... New York State Sanitary Code,10 NYCRR Part 16. "lonizing Radsstion,"
..

;h ,; ' radioactive saaterials.. levolve each .a.==nts of potential danser to the lives, heahh the New York State Department of Environmental Conservation Regula-
_Aand safety of the citissue of this state and to their property that special regulations are tions, 6 NYCRR Part 390, " Prevention and Control of Ea.:.-. p, ;,

;g q mecessary to lasere that only parenas of proper ability and experience shall ensase in Pollution by Radioactive Materials," and the New Ycek State Building
s such esse and operations. Construction Code,9 NYCRR 868. Also, requirements with respect to,I d radiation are to be found in the codes of cities and other municipahties.., , * * * **

)gj{~iI', Seedse #1. Deftsfeses. As used in ads erectet... ,.

2. Provisions governing the discharge of wastes to the environment are to beQ . 2. "Itadioactive materinI" usemos any material la any fann that emits lonizing radia.
tion spontaneously. altadiation egelpement" means any equipment or device which can found in the New York State Public Health Law, the New York Statej$;
ask leaising or soolontring radiation. Environmental Conservational Law, the New York City Charter and

s
,

Q Administrative Code, and the rules and regulations promulgated
% * * * **

thereunder.

g['
Issued by the counMoner. Every instanation and mobile source consistins of radia. are generally applicable to any radiation source used for the intentional

9seeee 482.1% and respearesse ..
2. No persom shad possess or use any radioactive material without a valid license 3. Regulations of tMMmmate an@eWCWM WM

p.
9E tion equipenent shan be resistered with the commissioner,

h application of radiation to a human being and to any other radiation source
at any of the following locations: hospital, medical, dental, veterinarian or, , , ,,

M ' Smedes 40L Adaministrueen. I. The ecumsalesioner is hereby authorized and directed to podiatry institution, clinic or office; educational institution; commercial,gyg;
~ handling equipment or material for medical use; shoe store; or trucking,

prescribe such and as may be necessary and proper for the administra' private or research laboratory performing diagnostic procedures or

ff. 2. Such regulatices unay provide for examinations, categories of certificata, storage, messenger or delivery service establishment. Radiation equipmentg Scenses, or .. ~, ese and experience requirements, payment of fees, and may used to applI radiation intentionally to a human being located in anpq
also provide for such Ilmitations and exemptions as the commissioner finds necessary installation under the jurisdiction of the New York State Department of'

[M
and proper...le the case of users of radioactive material. such regulations may require Labor is subject to the applicable rules and regulations of the New York
the posting of a bond or other security.

State Department of Health and the New York City Department of Health,
lt.1'

, , ,,,
n-
A' See3ee 454. Enferesseret.1. For the purpose of administerins and enforcing the p* 4. Forms for evaluating occupational external exposure (which may be

visiot.s of this article the commissioner shad have and may use an of the powers confer. obtained from the New York State Department of Labor upon request) set
g red upon him by the labor law, in add'tlon to the powers conferred herein, ferth the basis for evaluating neutron dose; a table of Neutron Flux Dose

h 2. A violation of any provisica of th;s article or of any rule or regulation of the Equivalents is included *
commissioner promulseted hereunder shah be a misdemeanor., "q;k;

. . ...
k
S Secese 405. Appacesse. I.This article shan not apply to the use or possession'

iQ of.. radioactive material or radiation equipment which are subject to the regulatory

t3j4 powers and jurisdiction of the state department of health or the health department of
|

]]- the city of New Tork.
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M INDUSTRIAL CODE C.ULE NO. Ja

.? EXPLANATION OF THE NUMBERING SYSTEM
-

.

CONTENTS#.u
r.

jf In " .ce with the uniform numbering system established by the
Secretary of State for the Offidel CompIIerlon of Codes. Rules and Regula. Pere

-

Surion No. 3=bint,

tions of the Stefe o/New Yort the following arran8ement has been used in the,9 text of Industrial Code Rule No. 38 (12 NYCRR 38) contained herein: 38.0 Finding of fact.. .
. . . I

I
38.1 Apphcation . . . .

I
DMsfoftof . . .

I 38.2 Variations . .

.. . . .. . . 2N"N id 38.3 Definitions ... . .
If88M Now MWerbereif Emnple

-.") 38.4 Registration and approvals. . .. . . . .... . $

.

Arabic surneral Title 12 .
.. 6,

38.5 Licensins-sencral requirement. .
(Depart <nent of

*h , I 38.6 Applications for licenses. . .
.. . 6,

6
.. .

. . . ..

(U 38.7 S+curity . .
W toman aumeral Chapter 1 7

{ j (ik ard of Standards 38.8 lisuing licenses. . . ..

7
anu Appeals) 38.9 Special requirements for licenses..

. . ...*d . . , --

!3 (a) Compliance with license. .. . ... . 7
7

h'/ Possession and use of licensed material.a Capital letter Subchapter A ..

| (b)
. . . 7(Ihe Industrial License for use of special nuclear material.,'Q Code) ;

38.10
7*

.- . . .

| 38.H Duration oflicensa. _
7,

- Part Arabic numeral Part 38 . ....

38.12 Renewal of licenses.. . . . .

(Industrial Code
38.13 Amendment of licenses.. . . . ... . .... ...

. 8

,h Rule No. 38) g*l'.j W 38.14 Suspension or revocation. . . .. . . . 8
~

.... . . . 8

k[fl , A'*bic numeral separated from Part 38.I3 Additional requirements. . . . ..

numM by decimal 3g.I. 38.2. . .
. . ... ... 8g 38.16 Removal of radioactive material.

.. .

'g} . . . . . I-

Subdivision Smallletter la parentheses (a). . .(r), (as). . . 38.17 Procedural provisions. . .. .... .

{ Review of actions on applications. . ... . ... . 8

! *) Paragraph Arabic M in ph (|)* (2)"- (a) 8,

.

(b) Hearings . . . .~. . m. ~~~ .--

n+ 9
Subparagraph Small roman numeral la parentheses (1), (11). . . 38.18 Holders of ficenses or permits. . . . .... .. . . .. .. . .

Licensees and contractors of the United States Nuclear Regulatory
,

maces ist or la = M an with the following text to "Part", ,

38.19 10tv Commission (NRC) and United States NRC designated contractors
h.f ,section , subdivision", " paragraph" or " subparagraph" are to be (a)

Activities licensed by United States Nuclear Regulatory 10
.fj understood in accordance with the system outlined above. Commission within the State. . . .. . .. . .

.

[.} Contractors of United States Nuclear Regulatory Commission
(b); ;. and United States NRC designated contractors doing work foe 10'

*h other United States Governmental Agencies. ,
... .

^>d
Il

38.20 General duty to protect health and safety. .
... ... ... ....

II.... .. . ... .. .
[|,5 38.21 Permissible occupational dose.. Il

... ...... .... ... . ..
(a) From external exposure. . . ..

Ile v
;-A From concentration of airborne radioactive material.

..

(b) 12( r.g
~; 38.22 Permissible dose in uncontrolled areas.

. ..

......

.... ... ..
12f f,

' (a) From external exposure. ,
. .. . . . 12IN From concentration of radioactive materia!...(b),.g"'

5
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i" Industri:1 Code Role Nr. 38
,

.r

f .[f
relating to*

<

IONIZING RADIATION PROTECTION ;
'

,

,;;{ g Promulgated by the Industrial Commissioner

* (Statutory Authority: Labor Law 628,
. :r| and General Business Law $483)'"

N.;' ,
,

a:
ra

f ,/1.

! Section 33.9 Findlag of fxt. The commissioner finds that every Industry, :#

U trade, occupation and process involving the use or presence of radioactive,

| material or radiation-producing equipment involves elements of danger to the
,

a

l ?f | lives, health and safety of persons employed or present therein. The
commissioner further finds that special regulations are necessary for the' . -

, W'i protection of such persons, in that such material and equipment may emit|
,

| 'Q invisible and imperceptible rays or particles having the property of producing
'

i 4 deleterious or fatal effects, immediate or deferred, upon and within the,

'j i human body.
,e |

33.1 Applicados. (a) Except as herein provided, this Part (rule) applies|

throughout the State to every person who, in any industry, trade, occupation3 ,|a
or process in the State, transfers, receives, possesses or uses any radiation* -

,

source while such source is free from and not subject to the regulatory powers(*T '

.@N
and jurisdiction of the State Department of Health or the New York City

,

-

.

Department of Health.
'j.}.; (b) This Part (rule) also applies to every person who, in any industry.
]$ trade, occupation or process, eneages in the installation, testing or servicing

. Si of rediation equipment that may result in exposure to ionizing radiation.
i't (c) His Part (rule) does not apply to any carr'er operating within the

'

State to the extent that such a carrier is subject to regulation as provided for

.- :); by law by the State Department of Transportation, the United States'

;

Interstate Commerce Commission, the United States Department of'

,0 Transportation, the United States Coast Guard, the Federal Aviation Agency
T or the United States Postal Service.
4 (d) This Part (rule) does not apply to any person who, in any industry,

,$ trade, occupation or process in the State, transfers, receives, possesses or uses
'

:

b ; any radiation source resulting from light amplification by stimulated
,

4 emission, commonly known as a laser, or microwave amplification by
.

stimulated emission, commonly known as a maser, except to the extent that.g
;k such sources are also sources of ionizing radiation. ;

(e) The Part (rule) does not apply to any person to the extent that such',')
.

person transfers, receives, possesses, installs, operates or uses such items as

i

O *

f; are enumerated in Table 1 of this Part (rule).
'.,'.1 38.2 Variatiosa. He commissioner may grant variations from this Part

'

(rule) pursuant to the provisions of Section 30 of the Lebor Law and Section i

tE 433 of the General Business Law.

[ .

1 I
..

.M
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Generallicense. A license as specified in Table 3. Subjat te the terms(o)'' ! and conditions specified in Table 3, such license is effective without the filing
'd 38 3 Defieltleen. As used herein or in connection with this Part (rule) the of an application for a specific license and without the issuance of a specificfonowm, gtennsmean:

licensing document by the commissioner.
[ (a) Agreement materials. Byproduct material, source material and special High radiation area. Any area, accessible to individuals, in which(p)y nuclear material in quantities not sufficient to form a critical mass.

' there exists radiation at such levels that a major portion of the body could
r (b) Agreement State. Any State which has entered into en effective receive in any one hour a dose from exteraal exposure that exceeds 100
% agreement with the United States Nuclear Regulatory Commission pursuant

millirems.to Section 274.b of the Atomic Energy Act of 1954, as amended.
Numan use. He intentional internal or external administration of* :.".

(c) Airborne radioactive material. Radioactive material dispersed in the (q)
y, radiation or radioactive materists to any individual.

.

7y air in the form of dust, fume, mist, vapor or gas.

Q (d) Airborne radioactivity ares. Any area in which exists any concentra.
(r) Individuel. Anyhumanbeing.

Inrtallation. Any location where, for a period of more than 30 days,(s)tion of airborne radioactive material that exceeds either the limit thereof set one or more radiation sources are used, operated or stored.The contines of anp.3, forth in Table 6. Schedule I, Column I, or, if averaged over the number of installation shall be designated by the owner of such installation. A part of a
boon in any week durms which individuals are in the area,25 per cent of the building or other structure, an entire building or other structure, or a plant

,

w limit thueof set forth in Table 6, Schedule I, Column 1.

%@g
may be designated as an installation.

(e) Approved. In respect to a device, material or kit approved means tnat Linnse. A license issued in connection with radioactive materials.
,

such device, material or kit is in compliance with a resolution of approval (t)
Such license is one of two types: general or specific. Unless otherwise

46 adopted by the w .' h. Indicated, the type of license referred to in this Part (rule) shall be a specific
(O 87 product meterial. Radioactive material yielded in or made radio.'b license,

Q active by exposure to the radiation incident to the process of producing or Mobi/c sourtv. A radiation source used or operated outside an
utilizing special nuclear material, but the term sha!! not r scan special nuclear (u)

Installation.
i matalal. Occuperfonal dose. Any dose received by any individual in any(v)Q (a) Cbemissioner, ne Industrial Com nissioner of the State of New , controlled area or in the course of such individual's employment in which

York. such individual's duties involve the exposure to radiation, but shad not
M;
a;

(h) Controlled arve. Any area the access to which is contro!!cd for the include any dose received by any individual in the course of exposure to
* i; j purpose of protecting individuals from exposure to radiation and radioactive ! radiation for the purpose of medical diagnosis or therapy of such individual.'

Q material, but the term shall not mean any area used as residental quarters. Owner. Any person conducting the business or activities carned on(w)(I) Chrie. Dat quantity of radioactive material which disintegrates at the within the radiation installation having by law the administrative control of a
y'.]iA' rate of 3.7 x 10'' atoms per second, and is the unit by which radioactivity is radiation source whether at owner, lessee, contractor or otherwise.

,

gi.*';
-

measured. One millicurie (mO) equals 0.001 curie; one microcurie (pCl) person. Any of the following coming within the application of th's(x)equals 0.000001 curie. Part (rule): an Individual; an employee; a corporation; a partnership; a firm;..

ht (j) Depertment. De New York State Department of Labor. an association; a trust; a public or private institution; a group; an agency; a
'

G (k) Dose. As used in this Part (rule) dose shall mean absorbed dose or public authority or a political subdivision of this State; any other State of the
p; dose equivalent as appropriate. United Statu a poM mMon hf W any W se,

* * * * " "* ' ' " "O (1) Absorbed dose. That quantity of radiation expressed in units of "P''''"''',* *"8'"' " '8'"#I

h energy absorbed, per unit of mass, by any body tissue. Reference to a dose not mean or include the United States Nuclear Regulatory Comm ssion or any
i

,

during a specific period of time means the total quantity of radiation so success ; thereto, or any federal, government agency licensed by the UnitedU

s9 absorbed during such period. He special unit of absorbed dose is the rad. States Nuclear Regulatory Comnussion or any successor thereto.(3

Personnel monitoring equipment. A device, such as a film badge,(2) Dose egulveient. That quantity of radiation which expresses on a (y)+~
nt dosimeter

,

common scale for all radiation a measure of the postulated effect on a pocket chamber, pock,et dosimeter, a film ring, thermoluminesce, dual for t ,.,

p.h given organ. It is defined as the absorbed dose in rods times various or similar device, designed to be carried or worn by an indiv

int i qualifying factors. ne unit of dose equivalent is the rem. purpose of measuring the dose such individual receives,
Rod. A measure of the absorbed dose in terms of the energy absorbed,

e "W. (1) Dose to the whole body. A dose to any of the follovring: head and
,

(r)i

p trunk; active blood-forming organs; gonads; lens of the eye. per unit mast, by any body tissue. One rad is the dose corresponding to such
absorption of 100 ergs per gram of such tissue. One millirad (mrad) equals;p

(m) Employee. Any individual employed by, and who works for wages or
' ,

0.001 red. In the MKS unit system (St units) I rad equals 0.01 }oules per; g salary in thnervice of, a penon.y
Espossue. The presence of an individualin a field of radiation. kilogram. -

'

,. ig (n) ;

.s
',

iB I 3

N 2 i
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t} enriched by any of the foregoing, but the term shall not mean source material.adm. Any alpha particle, beta pasticle, samma ray, X-ray
(nn) Special nuclear materialin quantities not sufficient toform e critical

as
* h'' 'tomie

mass. Uranium enriched in the isotope U 235 in quanti |les not exceeding 350
*

iN partide Nod ngloni tion nst t sh n '" un m radio
ams of contained U 235; Uramum 233 in quantities not exceeding 200$ wave, or visible, infrared or ultraviolet light *
sms; Plutonium in quantities not exceeding 200 grams; or any combination$ (bb los eres. Any area, accessible to individuals, in which there

of such materials in accordance with the following formula: for each kind ofPhy
al nuclear material, determine the ratio between the quantity of thatt at such levels that a ma}or portion of the body could receive in

4q
al nuclear material and the quantity specified above for that same kind ofany ur a dose from external 5.ure that exceeds five mil'irems, or in any sy Q consecutive days a dose from external exposure that exceeds 100

special nuclear material. The sum of such ratios for all of the kinds of special
s

nuclear material in combination shall not exceed "1" (i.e. unity). For'

example, the combination of 175 grams of U 235,50 grams of U 233 and 50Tg (cc) Rodietion egulpment. Any equipment or device which can emitf

grams of Po would not exceed the limitation. This may be determined as
i

Q radiation by virtue of the application thereto of high voltage.

hh
(dd) Radietion sqfety o#iar. An individual, designated at a particular

follows:installatimt or for a particular mobile source, who is qualifird by training and
i pt, experience in -,06&. health to evaluate the radiation huards of such;gg

installation or mobHe source and to establish and administer a radiation 175 grams of U 235 + 50 grams of U 233 + 50 grams of Pu .gg _

@ protection program for such installation or mobile source. 350 2m 2W_

,

fl (ee) Radiation source Any radioactive material or any radiation :

E '1 |
equipment. (oo) Spec (ficllanres. A specific license is issued to a named person upon

application filed with the commissioner pursuant to this Prart (rule).
-

(ff) Radioecfhie meteriel. Any material, including agreement material,in
( p) State. The State of New York, unless the context of this Part (rule)y any form that enuts radiation spontaneously.

'

cleerly indicates that a different State is intended.;.p (33) Radionuclide. A radioactive species, such as Cobalt 60 or
(qq, Survey. An evaluation of the radiation hazards incident to theya

production, use, relese, disposal or presence of any radiation sourceincluding, if appropriate, a physical evaluation of the installation or mobi:e
""'

(hh) Rem. A measure of the dose equivalent in terms of its estimated -

g biological effect relat!<e to a dose of one Roentgen (R) or rad of X-rays. One 's source and wasurement of any level of radiation or concentration of any
f[;g4 millirem (mrem) equals o.001 rem.De relation of the tem to other dose units

radioactive material.r depends upon the biological effect under consideration and the conditions of Uncontrol/cd area. Any area the access to which is not controlled for:; ,r

%.
Irra tio An of the following terms shall be considered to be equivalent to (tr)

~
the purpose of protecting individuals from exposure to any radiation source,
and any area used as residental quarters.& i. (1) 1 R dueto X-or gammaradiation;yf

Q (2) I rad due to X , samma or beta radiation; 33.4 Registration and Approvals.(a) Everyinstallation and mob 0e source ,

consisting of radiation equipment or generally licensed devices as required by
$* (3) 0.1 rad due to neutrons or high energy protons. '

terms and conditions in Table 3 of this Part (rule) shall be registered with the
'

particles heav. r than protons and sufficient energy commissioner on a form prescribed by him, se ting forth the location and
O' (4)0 red due t ie a

hh tm '7' character of the radiation source or sources and such other or furtherNT (ii) Required. Required by or pursuant to this Part (rule). information as he may require for the due enforcement of this Part (rule).jpg ,

M G) Roentgen (R). Dat quantity of X- or gamma radiation such that the Registration shall be made prior to receipt of the radiation equipment or upon
M associated corpuscular emission per 0.001293 gram of air produces,in air,lons receipt of the generally licensed device. Registration is not comricte until it is

carrying one electrostatic unit of quantity of electricity of either sign. One verified and accepted by the commissioner. If a registered imtallation orQ milliroentgen (mR) equals 0.00l Roentgen. In the MKS unit system (Sl units) mobile source is so changed as to render its registration inaccurate, notice@ i Roentgen equals 2.578 x le coulomb per kilogram, thereof shall be given to the commissioner within 48 hours of such change.
:

g
(kk) Scaledsource. Any radioactive material that is permanently honded or Every distributor or retailer of radiation equipment, or agent thereof,(b)g

fixed in a capsule or matrix designed to prevent the release or dispersal of such dor radiation consultant, who installs, tests or otherwise services radiation7- radioactive material under the most severe conditions which may be equipment shall be registered with the commissioner on a form prescribed byu t
encountered in normal use and handhng. W him. Registration shall be made prior to undertaking such installation, testing[;-

{i (11) Sourty material. Uranium or Horium, or any ore containing or servicing. Such distributors, retailers, agents or consultants shall while
;:

@N
.

Uranium or Dorium, but the term shall not mean special nuclear material. engaged in installation, testing or other servicing of radiation equipment

!% : (mm) Special nuclear materlof. Plutonium, Uranium 233, Uranium comply with the requirements of this Part(rule).
.

.
enriched in the isotope 233 or in the isotope 235 or any material artificiaHy

~y
ah 5

4
i 'P.
is -



__ _ _ _ _ _ ____ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . - _ - - _ - _ _ _ _ - _ _ _ -_

01.L I'~ P . ' ,~ ~ - ~~ ~ ~' r,,,:,
' t

- - - - -

, t
., . , i i +- . . , , ,,

-
,, ,,

3,, w
(c) Approval of devices, materials or kits. All devices, materials or kits

',e specified in Table 8 shah be approved. Such devices, materials or kits at the (3) hydrogen 3 contained as hydrogen gas in a scaled source;

'

,M
Z

'

time of their distribution wiB not contain radioactive material but they will be
(4) radioactive materials contained in scaled sources and devices which

,

. /, used later in conjunction with radioactive material. are licensed for distribution by United States Nuclear Regulatory
'8.5 Desosias- gesseul requirement. Except as otherwise provided in this d Commission, an agreement state or a non-%..~.; state acting la'" '

.

t Part (rule), no person shall transt'er, receive, possess or use any radioactive T
- cooperation with Bureau of Radiological Health of United States Food andpi

material unless such person is duly licensed to do so pursuant to this Part Drug Administration.,

& ~

.h (rule). Any person who has property registered an insta!!ation or mobile 38.8 Insules Beennes. (a) Upon due application therefor a twam sher be
, '

g ! source which includes radioactive materials other than agreement materials, issued by thecommissionerif:<

shall be deemed to hold a valid radioactive materials license for such (1) the applicant's proposed use, equipment, f.nmW and proceduresfJ j
'; insterials. Such license shad expire 90 days after the receipt from the are sufficient to provide reasonable and adequate pi tection to life,

r

| w=udsbea of a notia of expiration. Any such person who files an*
health and safety;

n . application for a specific license before such 90-day period ends shall be

:{;
j deemed to continue to have a valid license until the commissioner has finally (2) the applicant or the applicant's personnelis qualified by training and*

experience to use such radiowetive material for each purpose covered by the,

taken action on such application-
application so as to minimize danger therefrom to l'fe, health and safety.;

O I -

28.6 Arr - for Bcenne. An application for a license shall be made to (b) The Ucense shall be in such form and contain such provisions as may
4 ;

_

7-the commissioner on a form prescribed by him. Such application shall set be appropriate or necessary to effectuate the purposes of this Part (rule).*<
, | forth such pertinent information as the commissioner may require.

Supplementary statements shall be filed upon the commissioner's request. 38.9 Spedal .- 4 sts for Neenses. (a) Compliance with bcense. No, ,1 ,

't | " ' ' " " ' #*" '#' ' ''E "*" ' "**"I
38.7 Seeertty. (a) Before a license or an amendment to a license is issued * * "" * " " * '""* ""**

h or renewd, the applicant shall file with the commissioner a security, except (b) Possession and use of licensed material. A bcensee shaU confine his
aI / for the bonding exemptions listed in subdivision (d) of this section. Such possession and use of licensed radioactive material to the locations and
. .f 3 security shall provide for the reimbursement to the commissiorer for any purposes specified in the license, except that he may transfer such material to<

.i 9 expense incurred in the event that the commissioner removes radioactive any person authorued to receive it pursuant to this Part (rule) or by a bcense'

j material or decontaminates the premises of the licensee as provided by section O' permit issued by the State Dw=ts,c.t of Health, the New York City.

.* . 38.16 of this Part (rule). Such security shall be either: " " * ' " * *
(1) A bond in the amount of $10,000 issued by a fidelity or surety agreement state r, where required, a non-agreement State.*

.

company authorized to do business in this State; or
3s 18 Ueense for une of spedal socker seaterial. A license covering the une

,

(2) A personal bond in the amount of $10,000 supported by such' '

,f ; . collateral as the -- '='-:== deems satisfactory. of special nuclear material in the course of which use additional special,

nuclear materialis produced shall be valid as to the material so produced,

(b) On or before December 1,1971, every person holding a valid license in unless the total quantity of special nuclear material possessed by the licensee is]
-

excess of thelimits enumeratedin subdivisiou(d)of this section on Septemberq sufficient to form a critical mass.I,1971 shall file the security required by this Part (rule) with the
,);. .# w ,u. 38.11 Dustice of Russes. Except as below providM, a license shau expire

.

q (c) Notwithstanding any provision of this Part (rule), the corrmissioner at the end of the expiration date therein stated.The filing of an application by'

j may, at his discretion, by order, waive the requirements of security of an the licensee more than 30 days prior to the expiration date for a renewal or a'

.j applicant for a license who the mmmissioner finds is of such financial new and superseding license shall extend the license until the commissioner*

iresponsibility as to assure reimbursement to the commissioner for any expense has finally acted on the application. A licensee may terminate his license by
4{

.

!.

incurred in the event that the commissioner removes radioactive material or surreadering it to the commissioner.
J decontaminates the premises of such licensee as provided by section 38.16 of

thWan (mle). 38.12 Renewal of Scenses. An application br a renewal of alicense shan be

.]{ (d) Licensees are exempted from the bonding requirements where:
' made on a form prescribed by the commissioner. Renewal of a bcense may be

denied on any of the grounds specified in this Part (nde) for the issuance of(1) The total radioactive material possession limit does not exceed 100 licenses or for the suspension or revocation of licenses. Notwithstanding the<

Q
times the value listed in Table 4 of this Part (rule) or any combination of !

renewal of a license, the commissioner may suspend or revoke a license for
radioactive materials as given in Note I, Table 4 of this Part (rule); [ cause or violations occurring during the license period immediately preceeding;

(2) radioactive noble gases contained as gases in sealed sources with no
theissuanceof therenewal.

]4 radioactive daughter product with half. life greater than 30 days;
g .

. 7
) 6 -

i
.
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% 38.13 Asseedsment of Beemsea. A corrective amendment of a license may be
commissioner without the consent of the licensee unless the licensee has been

'

gf made by the commissioner at any time upon his initiative or at the request of

yy{ thelicensee. Upon the beensee's written request the commissioner may amend given reasonable notice and an opportunity to be heard.
-

a license in any respect contistent with this Part (rule). Every license may be 33.1s Holders of Beenses or perseits. (a)The holder of a heense or permit1y amended by the == ":= - upon any ground for which he might deay* issued by the State Department of IIcelth, the Ne n York City Department of
Health, the United States Nuclear Regulatory Commission, any agreemer.t>h suspend or revoke such hcense. ,

M 39.14 Z O or reveestles.The Commissioner may revoke or suspend State, or any licensing non-agree nent State, may bring, possess or useM
radioactive material covered by such license or perirJt within theany license, or approval, in whole or in par', for:,
commissioner's jurisdiction for a period not in excess of 190 days in any

g@p
(a) Any material misstatement in the applica' ion therefor or in any calendar year without obtaining a '.%ense from the commissioner, provided

*
'

y supplementary statement thereto;
that:

(G d (b) Any condition revealed by such application, supplementary (1) Such license or permit does not limit the holder's possessioa or use of
.% statement, report, record, inspection or other means, which would warrant such material to a speciik installation or instaIIntion'.2

;r ;[ the commissioner to refuse to grant a license or approval on an original (2) Such holder, at least seven days prior to engaging in such ac:ivities
K apphcation;or within the commissioner's jurisdiction, files with the commissioner a notice

.,

(c) Any violation or failure to observe any of the applicable erms or indicating the period, type and Iccation of proposed possession and use

@Q}
,

p
provisions of a license, an approval, the Labor Law, this Part (rule) or any within the commissioner's jurisdiction and a copy of the license er permit.

4* '
At the discretion of the commissioner, oral notification of the commis-

r
other applicable law, rule, regulation, code or order.

stoner or notification of the commissioner less than seven days prior :s
,p ,, 38.15 Adesloesi. , - L. Nothwithstanding any exemption set forth

.in this Part (rule), the commissioner may by order, as part of a license or engaging in such activities may be accepted in lieu of the filing requirementg otherwise, make such specific requirements, in addition to those set forth in under this paragraph.
in, qq this Part (rule), as may be reasonably appropriate and necessary to enforce the (3) Such holder supplies such additional information as the com-

p missioner may reasonably request.provisions of this Part (rule) relating to the general duty to protect health and
(4) Such holder, during the period of his possession and use of such

-

material within the commissioner's jurisdiction, complies with all relevant
'

Ed -

JQ j 38.16 Removalof remoardveamaterial, provisions of this Part(rule).

S (a) Notwithstandina any exemptions contained in this Part (rule) any (5) Such holder, during auch period, complies with all terms and
p%j

- provision oflaw or of this Part (rule), or of his own license, or of any order of be inconsistent with this Part (rule).
person who uses, possesses or stores radioactive materials in violation of any conditions of his license or permit, except such terms or conditions as may

ha Any holder of a license or permit issued by the State Department of? j the commissioner, shall, upon order of the commissioner, remove or provide
g5 I (b)for the removal of such materials at his own expense through the use of an Health, the New York City Degrariment of Health, the United States Nuclears
Nj authorized transferee and shall decontaminate the installation to the limits Regulatory Commleion, any agreement State, or any licensing ron- ,

Q- ,
specified in Table S of this Part (rule). agreement State which authorizes the holder to manufacture, install or service

(b) In the event that a person fails to comply with the provisions of a device of the type which is generally licensed and specified in Table 3, (b) of
$ t.)-$1 I subdivision (a) of this section, the commissioner may seize and remove the tHs Part (rule) may install or service such device without obtaining a license

radioactive material and, if necessary, decontaminate the installation to the from the commissioner provided that:
h| limits specified in Table 5 of this Part (rule), and shall be reimbursed for the (1) Such person shall file a report with the commissioner within 30 days{ht i

Q ] expense thereof by the person failing to comply with the provisions of after the end of each calendar quarter in which any device is transferred to
subdivision (a) of this section. If such person is a corporation, the officers and or installed within the commissioner's jurisdiction. Such report shallMx ,

:.4 ! agents who knowingly permit the corporation to violate the provisions of contmin the name and address of each person receiving such a device, shall
I subdivision (a) of this section shall be personally responsiNe for such expense. identify the type of device or devices so transferred, and shall state the
h.g% ,

"g 38.17 Procedural r. ' ' z. (a) Review of actions on applicerions, quantity and type of radioactive material contained in such device or
.

''

N.n # censer seciarity endapprovals. Any order issued by the commissioner under g devices.
(2) Any such deviceisinsta!!ed and serviced in accordance with the terms i

n

Q this Part (rule) shall constitute an order for the enforcement of this Part (rule) W
under section 21 of the Labor Law and accordingly an order made under the of the license or permit issued to such person. -

rg% provisions of the Labor Law within the meaning of section 101 thereof. (3) Such person shall assure that any labels required to be affixed to any
,

$
. ,

a (b) Hearings. Except when immediate action is required to secure safety, meh device, shall bear a statement that reads " Removal of this label is|
,

hh a license shall not be revoked, suspended or restrictively amended by the prohibited .
,

Q:q ;t.g
M 8 9
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i (4) The person to whoin such holder transfers any such device or on States Nuclear Regulatory Commission jointly determine that.under the
* hose premises such hoider lastalls or services any such device has a copy of terms of tlie contract or subcontract, there is adequate assurance that thei

the general license requirements or equivalent requirements outlined in work thereunder can be accomplished without undue risk to the public'

taw 3,(b)of thisPart(rule). health and safety and that the exempoon of such contractor or sub.
,

contractor is otherwise appropriate.
I 33.19 IJeeesees arJ costretters of the United States Neelear Regulatory '*

d- Coassahdos (NRC) and United States NRC designated contracton doing 3s.20 Genesi daty to protect benith and safety. Every person to whom th.is
'

wet teer other United States Governmes Agencies. Part (rule) applies shall so guard, shield, protect, manage and control every

- (a) Activities lkensed by the United States NucIcar Regutaary radiation source transferred, received, possessed or used by him as to provide
Commission within the State. Each person who holds a license from the nas na e an a equa prmecuon to me h, heah ami safety M aH

,
,

, I.. United States Nuclear Regulatory Commission authorizing activities within individuals subject to exposure to the radiation from such source.
the State shall be exempt from the requiremems of this Part (rule) with respect
to such activities during the period that such license ir valid, provided. 38.21 Peralasilde occupational dose. (a) From externet exposure. Except., .

hewer.x, that such peraon: as provided bele,v, no person shall transfer, receive, possess or use any
(y Shall afford the commissioner access to all records which such person radiation source so as to cause any individual in any controlled area to receivel !

'

9
is termired to maintsin pursuant to the Unied States Nuclear Regulatory an occupational dose from external exposure that exceeds the following limits:

1

e' Correniss!*n's rules and regulations or pursaa.nt to the provisions of the (1) If theindividualis18yearsof ageorover:'' -.
Ur;ited States Nuclear Regulatory Commission licenses; g g g

(2) Shall afford the commissioner opportucky to sam}fe effluents, and weeks or five tems in any 52 consecutive weeks, except in the case of a
to conduct such meassement or survey (,f levels of radiauon and radio- pregnant woman no person shall knowingly permit a dose to the fetus of

. g active contanunation as will not substantially it.terfere with or interrupt ,any more than 0.5 rem during the approximate 39 consecutive week
f g

activities bcensed by the United States Nuclear Regulatory Commission; gestation period;
( q NOTE: A female employee shall immediately notify her employer when

',i
(3) Shall afford the commissioner access to the facilities of such person she knows of her pregnancy.~

,

in order to accomplish the fortgoing review of records, sampling of [- (ii) Or a dose to the hands and forearms, or feet and ankles, of; ,

j 25 rems in any 13 consecutive weeks or 75 rems in any 52 consecutiveeffluents and conduct of measurements or surveys. ",

q
(b) Contractors of the Unid States Nuclear Regulatory Commission weeg,; or

n
y and United StaeNRC designeed contractors doing work for other United g;;;; g go,,,,gy,,y;,og,y, ,y ,;,yng ,oggn ,, ,,g, ,,,g3 e ,,,
i States Governme+t Agencies. Any United States Nuclear Regulatory secutive weeks or 30 rems in any 52 consecutive weeks.

Commission contractor or subcontractor and any United States NRC (2) If the individualis under 18 years of age, a dose to any part of the
designated contractor or subcontractor of the following categories operating body that exceeds 10 percent of the applicable limits specified in
within this State is exempt from the requirements of this Part trule) to the paragraph (1), sutxiivision(a), section 38.21 of this Part (rule).

' '

.

f extent that such contractor or subcontractor under his contract receives,l

j possesses, uses, transfers, owns or acquires sources of radiation: Errvprion: (Not apptkw6te to e prernent women /
(1) United States Nuclear Regulatory Con.nission designated prime i Any person may permit an individual 18 years of ase or over to receive

p contractors performing work for other United States Government Agencies / an cccupati nel d ze to the whole body of 12 rems in any $2 consecutive
.

<

d t weets if such occupational dose w 11 not exceed three tems during any'

I matUnitedStatesgovermr.ent.uwne orcon ro e sII d ites;
(2) United States Nuclear Regulatory Commission des!gnated prime 33 et,ssecutive weeks and will not, when added to the accumulateds

contractors of other United States Government Agencies and performing ! occupmonal dose to such individual's whole body, exceed 5 (N-IS)
rems where "N" equals the individual's age in years at his last birthday;

tesearch in, or development, manufacture, storage, testing or trans- and if such person has complied with att the requirements in a form
portation of atomic v, capons or components thereof; . prescribed by the commissioner relatins to the calculation of such

!(3) United States Nuclear Regulatory Commission designated prime I"dMd"*I'' P"'' "'IF '''"""I'''d d * ""d * '''" d " P'""N'd >

contractors of other United States Government Agencies using or operating , , , ' " , [", , ,, ,', 70,' "' ""'"''#" ' "8 ,

nu ors or o er uclear devices in a United States Government- ,

'

(4) Aiy nthet prime contractor or subcontractor of the United States'
(b) Mom comentnrtion of airborne radioactive material. No person

Nuclest Reguistory Commission or United Stater Nuclear Regulatory shall suffer or permit any individual in a controlled area to be exposed to any ,

Commission designated prime contractor or subcontractor doing work for airborne radioactive material possessed by such person in any open .i

other, United States Government Agencies when the $ tate and the Unt;edi
i

"
t 10 _
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Comervation Law. No prosition m this Part trule) shall be construed to

concentration which would exceed the following litnits if netaged over 40 authorire treatment er dipal of radeoactise material by incmcration.
'

?

hours in any week, rege.rdless o' peti:le size or the use of protective clothing
.

*or equipment.
(1) The limit set forth in Table 6 Schedule 1 of this Part (rule), if such for human use, except * hen such use and person are licemed or author.'"d by* """ " * * " " * I'" " * ***"I'* *" "

ize

Individualis 18 years of age or over: except that any such limit ma3 be the Stsie Depaetmerit of Health or the New York City lA partment of Health.
proportionately increased in any week in which the number of hours of ,

exposure is less than 40 and except that any such limit shall be proportion- 33.25 Radletion safety officer. The owner of any installation or mobile
stely decreased in any week in which the number of hours of exposure is source shall designate a radiation safety officer who shall be acceptable to the

greater than 40 and except that any such limit in the case of a pregnant commissioner. Such radiatior, safety officer shall establish and administer a
radiation protection program which complies with this Part (rule). If thewoman sha!! be proportionately decreased in order that no person shall *

knowing!y dehver a dose to the fetus cf more than 0.5 rem during the radiation safety officer does not personally supervise the operation of the
approximate 39 Lensecut;ve week gestation period. installation or mobile source such operation shall be personally supervised by

(2) The limit set forth in Table 6, Schedule II of this Part (ruie), if such
an individual wtm has been sufficiently instructed and trained to manage the.,

*
application of all protective techniques applicable to such installation or,

- Individualis under 18 years of sge.'

" ' ' " ' * * ' ' ' ' "'' '''"'"'I

h 38.22 Fermissible dose in encontrolled areas. (a) from external exposure.
! No person shall create in army uncontrotted area any radiation level which: 38.26 Surveys, checks and tests. (a) Surveyr-generot. Each person who

e) (1) cause any individual in tha area to receive a dose to the whole body possesses any radiation source sL til make, or cause to be snade, the applicable

,( h from external exposure in exces: of 0.5 rem in any $2 onsecutive weeks: or surveys required under this section and such additional surveys as may be:

necessary for such person to comply with other provisions of this Part (rule).
[ (2) if an individual were continuously present in the area, would result in Instrumentation. Each person required to perform a survey by this(b)his receiving s dose in excess of either two millirems in any hour or

Part (rule) shall be provided with or have available appropriate calibrated and:
|1 100 millitems in any seven consecutive days.

operable instruments capable of detecting and measuring radiation.3

Y*/ |{ (b) from concntration ofrodioactive materiet.
(c) Radiation equipment-surven. . Every installation and mcbile

U J (1) Air, water and soilcontamination.

*{ No person shall release into the air or water in any uncontrolled area 8, source wherein radiation equipment is to be used shall be surveyed during the

W. initial operation of such equipment and whenever any change is made in such
any concentration of any radioactive material which, if averaged over any installation or mobile source or in its use that might increase the radiation.} i

| year, would cr.ceed thelimit thereof set forth in Table 6, Schedule II of this level to which an individual could be exposed. When vibrations or otherq
f Part (rule) e. cause soil contamination that exceed the limits for such physical conditions exist in such installations cr mobile sources which may
( contamination in Table 5 (c). Any such concentration shall be determincd cause changes in the protective features, surveys shall be made at least every.,

1 ', at the point at which it leaves ihe controlled area, any such cor: centration
six months.released through a stack, tube, pipe or similar conduit may be deemed to/ "

i
leave the controlled area at the point of such release. This subdivision (J) Radioactive materials-surreys. Any installation wherein radio-

1{ j shall not preclude disposal of radioactive ma:erials into sanitary sewer active materials are handled or installed which has any res ily accessable aren
'

in which there is reasonable expectation that a radiation level will exist in
'

I systems pursuant to this Part (rule). The commissioner by order, as part of excess of 10 millirems per hour, or any mobile source which could create such' a license or otherwise, may require that ef fluents containing concentrations
i i, of radioactive materials be monitored constantly or from time to time to a radiation level, shall be surveyed during the initial operation and whenever*

9 determine that the limits as set forth in Table 6, Schedule II of this Part any change is made in such installation or mobile source or in its use that
might increase the radiation level to which an individual could be exposed.(rule)are not being exceeded.,| ; (c) Unscoled sources-surveys. Any installation wherein licensed .*

(2) Surfacecontamination. radioactive material not contained in a sealed source is handled or installed or
'

No person shall release into uncontrolled areas radioactive materials
,

such that the surface contamination limits listed in Table 5 of this Part any mobile source containing such radioactive material shall be surveyed at
Icast once a month, or at such other times and intervals as may be required by;

(rule) are exceeded. the commissioner, to assure that radiation intensities remain below those

radioactive material exc pt by transfer to an authotued recipient or as
- '

permitted by this Part (rule). Regularly scheduled radiation monitoring of the38.23 Disposal of radioactive usaterial. No person shall dispose of any ,-

otherwise provided in this Part (rule). Disposal by burial in sod or release into
-

air in and around an airborne tridioact;vity area shall be required and when
there is any reasonable possibility that concentrations of radioactivity wi!! be,

t

a sanitary sewer system is not prohibited by this Part (rule) if done in such as to require the establishment of such an area.
accordance with the New York City Health Code in the City of New York or (f) Seefed soortys-(cok test. Each licensed sealed source other than'

in accordance with the State Sanitary Code (10 NYCRR Chapter 1) elsewhere Frypton 85 or Hydrogen 3 shall be leak tested within the six monthsi

.

in the Stste or in accordance with the requirements of the State Environmental
,

13
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-} g Immediately prior to initial use and at least every six months thereafter, or et

R such other times and intervals as mcy be required by the commissioner. If body; or five tems to the hands and forearms, or feet and ankles; or two
;

p lj there is reason to suspect that a source might be damaged, such source shall be tems to the skin of the whole body.

f tested before further use. Upon detection of leakage greater than 0.005 (2) if the individualis under 18 years of age,60 millirems to the whole4

| srucrocurie or as otherwise specified by the commissioner in any sealed source, body; or 900 millirems to the hands and forearms, or feet and ankles; or
the use of such source shall be at once terminated and suspended until such 400 millirems to the skin of the whole body.

*

source is repaired or until the commissioner authorizes the resumption of such (b) Any area in which radiation exists at such a level that a major portiona

source use. A leak test shall cons'.st of the taking and anal}sts of a sample by of the indisidual's body could receive from external esposure a dose exceeding2

/ person (s) authorized by license to perform such services. " ""
(s) Protectiw devkrs. All preter*ive devices such as interlocks and *

.
timers shall be maintained in good repair and proper operating condition and 33.31 Radiatles synibol, signs labels and controldevices,

Rzdiation symbol. In the following radiation symbol, referred toj ahall,be,checkyd at least every six months or at such intervals as may be (a)
hereinafter in this Part (rule) as the " radiation symbol", the crosshatchedq

%-m u,v-- _ - . ~ .sg at ea shall be magenta cr purple, and the back ground area shall be yellow: }

d
38.27 Emeloaed controlled arena. Any enclosed controlled area with any

g it access opening large enough for the passage of any person shall have such {.,

so. ,

IA13 opening provided with an exit door which can be opened manually from the / Ne i

'; ' inside or by such other means approved by the commissioner.
! :

38.28 Estlet, drtskleg et smeeklag. No person shall permit eating, drinking '.

d. or smoking in any airborne radioactivity area or in any controlled area with i

:i-[
surface contamination above the limits specified in Table 5 of this Part (rule). % r

/ l|
h j. 34.29 Vaestleg lastaBations and property. (a) Installations. Each licensee \ Nbefore vacating any installation, or transferring the premises containing such }4> -

Q 3 insta!!ation, shall permanently decontaminate such installation and premises

Q [ below or equal to the limits specified m Table 5 of this Part (rule). A survey N^ \ -
t

shall be made after such decontamination and the commissioner and landlord
"

i !,4 p or subsequent tenant or transferee shall be provided with a copy of such | 1.

{{
f survey. No such installation or premises shall be vacated, sold or transferred j*

i
antil the decontamination survey has been verified and accepted by the ,I,

'

i
O i
h commissioner.

,

, * I
(b) Property. No machinery, instruments, laboratory equipment or any;;

|i other property used in contact with or in close proximity to radioactive
'' '

O
h ; materialin a licensed installation shall be assigned, sold, leased or transferred - !

,

y ,' to an unlicensed person unless such property has been permanently | ||decontiminated below or equal to the limits specified in Table 5 of this PartW t [ nl :(rule). A survey shall be made after such decontamination and the r " '17Fi? !

T' commissioner and subsequent transferree or owner shall be provided with a ,

N |! copy of such survey. No such property shall be assigr ed, sold, leased or | :

l< sa *:

f transferred until such decontamination survey has been verified and accepted
,

N ! by the commissioner. Signs required. Each person who possesses any radiation source shall(b)'

f.h !i conspicuously post in each area (including any room or enclosure) accessible
: 38.30 Ferseesd snoeltortog eqelyssest. Every person who possesses a

it; q f radiation source shall supply appropriate calibrated and operable personnel g to an individual a sign or signs bearing the radiation symbol and words m
accordance with the following paragraphs:monitoring equipment to, and shall require the use of such equipment by. T,D ;

(1) Radiation area. " CAUTION" or " DANGER" and " RADIATIONp .

eacts individual whom such person suffers or permits to enter:

d (e) Any controlled area under circumstances such that an individual may (2) Ifigh radiation area. "CAtIllON" or " DANGER" and "111G11 f
AREA"

receive a dose from external exposure in any 13 consecutive weeks exceeding:h
' (1) if the frxiividualls 18 years of age or over,300 millirems to the whole

'
t RADIATION AREA"

$ >'
e

0 15
14

-

y$
.

__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _



____ _ _ _ _ ____

j r . r~t p r . r' , r . r , r , r , ,

-." ~
'

_
. . _ _ _ _

._

,a, I t . . , . , ,

13s.3 3 '. gi ... "
"j ,

38.32 Weg N. (a) Except anpecMenin, M h of {) a

1 [' * - (3) Afr6 erne radioecfMrF arw. " CAUTION" or " DANGER" and radioactive material shall bear a durable and clearly visible label which shat ~

b

,

''""AIRBORNERADIOACTIVHY AREA" #"'"' " "

)} 4 (4) Redlonctive meterials. " CAUTION" or " DANGER" and and the words " CAUTION" ot " DANGER" and " RADIOACTIVE
gq

M ATERI AL". Such label shall also provsde sufficient laformaison to perunit ;, " RADIOACTIVE MATERIAL (S)" if any radiation sour e is sed a' *

~ tored in such area and such source consists of- * " "" "" ' " " " " * " ' *" '"" * I
r( i

.v

Is

O (i) Any radioactive material, other than natural Ursnium or Thorium' ' * '#* *" *"" *" ~ >
'

'

J* In a quantity that exceeds 10 times the quantity of such element or (b) Labeling of containers is not required for the foDowing:
, ,

(.'

,h material set forth in Table 7 of this Part (rule); or (1) For containers that do not contain tad oactive tasterials la quantkies ,
*

3 (II) Natural Uranium or Thorium in a quantity that exceeds 100 times greater than the applicable quantities listed in Table 7 of this Part (rule).
that quantity thereof set forthinTable 7 of this Pstt (rule). (2) For containers containing only natural Uranium or Thorium in ;

K{
'

h (c) Controldevices. Every area which is accessible to any individual and qur alties no greater than 10 times the applicable quantities listed in
;

in which there exists levels of radiation that could result in a whole body dose Table 7 of this Part(tule).h e

) 3 from external exposure that exceeds 100 millirems in any one hour shall be (3) For containers that do not contain radioactive materials in con-
,

'I

'$ ) equipped with a control device which shall, at the time any individual enters centrations greater than the applicable concentrations listed in Table 2

|$such area, either cause the level of radiation in such area to be reduced below of thisPart(rule).( i
1 ? that at which such individual might receive a dose of 100 millirems in any one (4) For containers when attended by an individual who takes the pre-

bour, or energime a conspicuom visible or audible alarm signal which wi!! alert cautions necessary to prevent the exposure of any individual to radiation or'

[ such indivudual. Any such ares established for a period of 30 days or less need radioactive materials in excess of the limits established by this Part (rule). '

not be so ev3uipped, (5) For containers when such containers are in transport and packaged3
g V and labeled in accordance with regulations of the United States Department

,

of Transportation, the Interstate Commerce Commission, the Federal'P,I
Aviation Agency or the United States Coast Guard.E Such areas need not be posted with such signs or equipped with any k

Ewspedoar
38.33 Labellas of rematles ,, . =. Any radiation equipment other[i

control device referred to solely because of the presence tLerein of any
-

than X-ray producing equipment used exclusively for medical or dentalof the following:,

p | 1. Any scaled source emitting radiation at a level which, when purposes shall be labeled with a durable, clearly whible label bearing the '

{q [ measured 12 inches from the surface of the container or housing of radiation symbol and the appropriate cautionary wording.
such sealed source, would not exceed the millirems in any hour.

3 2. Radiation sources for any period of not more than eight hou s.;

".-Posting motices. (a) lasfrsseflos. Eachprovided, however, that during such presence es Individual is 38.34 lastreetlag &
p a

IE constantly la attendance who shall take all precautions necessary to person who possesses a radiation source shall instruct and advise every'
!,( prevent any individual from receiving any done that exceeds the individual working in or frequenting a controlled area in regard to the{ applicable limit permitted by this Part (rule) and that such area is

'

following-subject to the control of the person who possesses such radiationaq
(1) De presence at occurrerce of any radiation or radioactive material.J,

's > 3. X-ray producing equipment used exclusively for medical or dental in such area and their responsibility to report promptly any condition
' " ' * * *

; p * **d**U"""" "'" " #***
,

M 4. Ive matertah, packaged and inbeied in accordance enh the (2) De safety problem associated with the exposure to such radiation
regulations of the United States Depsrtment of Transportation, the or radioactive material and the precautions and procedures to be takeni

b a
Interstat. Commerce Commission, the Federal Aviation Agency or to minimize such exposure.

iE the United States Coast Guard; provided that,if the rediation level (3) " Die applicable provisions of this Part (rule) and the provisions in any.h j at the surface of such packsee exceeds 200 millirems per hour, the registration or license for the protection of such individual from such:q ,

remn or area shall be:.M
40 0) Posted as provided in section 38.11, subdivision (b) of this Part

exposure.
(4) Personnel monitoring reports of radiation doses and exposure to(rule) and the room or area shall be locked; et concentrations of radioactive materials, copies of which such individualf{ 00 attended by an Individual who takes the precautions necessary

may request in J.ru with the provisions of this Part (rule).E to prevent the exposure of any individual to radiation or radio-
Copier. Each person who possesses a radiation source shah keepg g active material in excess of the limits established by this Part (b)

available for inspection by any employee current copies of this Part (rule), any.; ,

(;- (rule)..

n':|
y7

F.h 16
rv
e

1
i

_ _ _ _ _ _ _ _ _.__ __ _ __



- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .

'~ ~~ " - - - -b- I I I I, f ,"
[. * w . 4 , ,

3 , , ,.,

(38.361
. .E ; [38.34).

| license or registration covering such radiation source and operating
'

' . [Jt
procedures for licensed or registered activities. (I) Shah be on, and Fial! contain aD information caDed fbr try, a forsa

prescribed by the commissioner, or any other clear and legible recced
' (c) Porting. Each person who possesses a radiation source shall post in form containing au such information; and

' ,t conspicuous locations so at to be clearly visible to any individual working in
, '

or frequenting any portion of such installation or mobile source while such (ii) ShaR be preserved until disposition is authorized by the com-.-J ;
, rmssioner. Such records may be maintained in the form of microfilms

t individualis entering or leaving the controlled area the followmg:
'

,
~

together with adequate viewing apparatus or as otherwise acceptable to
,

-

.I : ,;[. (1) Current copies of either the notice to employees as provided by the the commissioner. 'Ihe discontinuanet of or curtailment of activities
t commissioner or copies of a notice containing the same information in does not relieve the licenses or registrant of responsibility for retaining

,3 .i the installation or adjoining the mobile source. all records required by this section. A licensee or registrant in such case.

4
; Yi ) (2) The licensee or registrant shmH post a notice of inspection findings may request the commissioner to accept such records..j specifying non-compliance items issued by tb commissioner involving (2) Each other record required by this Part (rule) shall be preserved for a
.j is radiation working conditions; any orde- issued by the commissioner to period of three years commencing on the date of the 0-i6E tl.at is
*

'.1 rectify non-compliance items and any response inade by the licensee or the subject of such record.,
'

! registrant to such notice or order. Such notice of items of non-compliance
?% P - shall be posted within two working days after receipt of notice or order. The 38.37 Reporta. (a) Re->rts to the commissioner. (1) Each person who
| l licensee or registrant *s response shall be posted within two days after possesses any radiation sic ce shall report immediat-ly by telephone to the

; dispatch to the commissioner. Such documents shall remain posted for a c mmissioner any of the following:S

I h minimum of $ working days or until non. compliance items have been (i) Any theIt or loss of such radiation source.
[ I removed, whichever is later. (ii) Any incident involving such radiation source which may have

(d) Specistirgformation. Each psrson who possesses a radiation source caused or may threaten to cause any moividual to receive a dose thatg
shall, when so ordered by the commissioner upon his finding such services to exceeds the limit permitted by this Part (rule) or any applicable license,

I be necessary or desirable for determining the extent of an individuars (iii) Any level of radiation from, or release of a concentration of,(d occupational exposure to a radiation source, make available to the individual radioactive material in any uncontrolled area that exceeds ten times the
i

bio-assay services or other appropriate medical evaluations and shall It.rnish limit permitted by this Pret (rule) or any applicable license.,' tothecommissioner copicsof thereportsof suchservices.
' (2) Such reporting shall not reliere such person of the responsibility for

j .| 38.35 Storing and securing radiatloa sources. (a) General requirements. imtituting and performing such corrective and preventive measures as are
'

All radiation sources shall be secured against unauthorized removal from their necessary to reduce *.he harasds. Upon request of the commissioner, aj >,

,: II places of storage or use. Radioactive material shall not be stored in the same written report shall be filed containing such information as may be
facilities with materials which might substantially increase the fire or requested.| ;' explosion hazard of the storage space and its radioactive coments. (b) Reports to individuals. (1) Each person who possesses any radiation

j 1 (b) Fire protection. Radsosctive material in storage shall be provided source shall furnish any individual formerly employed by such person and,

7 q with reasonable protection against loss, leakage or dispersion by fire effects or requesting same, a written report of such individual's dose and exposure te
j by water, hose streams or other means used to fight fire. concentrations of radioactive material as shown on such person's records as

m is art e s a wns a days

5 38.36 Records. (a) Generst requirements. Each person who possesses any ,

su vent to & Mpt h wh penon of wh quest, prWng the
d 1 radiation source shall maintain accurate and complete written records in the request includes appropriate and sufficient identify,.ng data, such at social.

d > same units used ir. this Part (rule). Such records shall show the following: security number, and dates and locations of employment. Such report shall
cover each 13 week period of such individual's employment with such person

.]' -
(1) The results of each required survey, check and test. .

(2) Each transfer, receipt and disposal of radioactive materlats. Involving any dose and shall contain the results of any calculations and

,! (3) Each dose received by any individual to whom personnel monitoring analyses of radioactive material deposited in such individuars body, including,

'

any bio-assay services or other medical evaluations of which records are
; equipment is supplied pursuant to this Part (rule),

required by this Part (rule).
- (4) The results of each bio-assay or other medical evaluation service .' (2) In any case in which any person is required by this Part (rule) to
i made pursuant to this Part (rule). report to the commissioner any dose received by any such individual, such

' : .

t7 (5) Each dose to any individual required to be reported by this person shall also report in writ!ag to such Individual the nature and extent
Part(rule). ofs W est

3 (b) Form and preservation. (1) Each required record of any dose (3) Each person who possesses any radiation source shall furnish
d received by any individual and each required record of any bio-assay or other annually to any such individual e nployed by such person and requesting

* medicalevaluation service:
.

19
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same, a written report of such individual's dose as shown in the records (e) Prior to or during any inspection of an installation or mob 0e source.h required by this Part (rule), subject to the requirements of this Part (rule), any employee or representative.

i
,

' '

, ' 'y, (4) Each report furnished pursuant to this Port (rule) shad contain the of employees employed in such installation or at the mobile source may notify. .
'

;y foGowing statement: "This report is furnished to you under Industrial 'he commissioner or his representative responsible for conducting the

,; - y g Code Rule No. 38 (12 NYCRR 38) and should be preserved for future inspection, either orally or in writing, of any violation of this Part (rule) which
he has reason to believe exists in such installation or at the mobde source. The*

, reference."(, commissioner or his representative shall review any action taken with respect,*j j to any such alleged violation and shall furnish the employee or representative
*
.

g ('' 35.38 . , _ sesta.Each person who possesses any radiation source of employees requesting such review a written statement of the reasons for thebh
_

.
shallcomply with the following: finaldispositionof thecase.

3 (f
,

; 2, '! (a) Such person shan afford the commissioner an opportunity to inspect (f) * t person shan discharge or in any manner discriminate against any
employee because such employee has filed any complaint or insthuted or*"*"I "'' "* *I'.$ '* (I) The radiation source and the installation, institution, establishment, caused to be lastatuted any inspection or proceeding under this Part (rule) or,

'

',e premises or facilities at which such source is located, possessed, stored has testified or is about to testify in any such proceeding or because of the,.

bh d + or used. exercise by such emp?oyee on behalf of himself or cthers of any option
...

(2) Each record required to be maintained by this Part (rule). afforded by this Part(rule).
# h <

.h 'g (b) Soch person shah conduct, or permit the commissioner to conduct, 38.39 T, . J.'

such tests es he may require, including but not limited to, test of: (a) The transportation of radioactive materials is subject to other State
i.h p and Federal requirements, parucularly the foHowing:

J . (1) Any radiation soura and the installation, institution, establishment,
, }t i g r premises or facilities at which such radiation source is located, possessed, (I) New York state requirements. Department of T,- : = ' =,

Depsrtment of Motor Vehicles, certain public authorities and commissions.

'

M stored or used.
- g$ as provided in the Vehicle and Traffic Law and the requirements of cities

.

'' (2) Persound monitoring w.tva." r.nd any other equipment,
having populations in excess of one million.ad ? . Instrument or device used in connection with the location, possession,

*IQ storage or use of such radiation source. (2) Federst requirements. United States CmL a.t of Transporation.

D (c) During the physicalinupection of any installation or mobile source
- the Interstate Commerce Commission, the Federal Aviation Agency, the

United States Coast Guard and where the mails are used the United
.

, ' i .57 h Pursuant to this Part (rule) the commissioner or his representative shall permit
States PostalService.

.i4 p a representative of the owner and a representstive authorized by his employees
to accompany him during such inspection for the purpose of aiding such (b) When the regulations of the New York State Department of

,y N
1b b inspection. Where there is no authorized employee representative, the Transportation, the United States Departinent of Transportation or the

.

' i.? e commWomer or his representative may consult with a re .: enable number of Interstate Commerce Conmission are not applicable to the shipment by land

employees concermas heahh and safety matters pertinent to this Part (rule) in of radioactive materials by persons subject to the p;ovisions of this Part

~q] q' the is=r=Hadan or at the mobde source. (rule), such transportstion shall, nevertheless, be in awvn" w with the
requirements relating to the transportation of rednoactive materials set forth.

,,j j (d) Any c. ,* , or representative of employee who believes that a in the regulations of the United States Dw L.a.t of Transportation, the
h violation of this Part (rule) exists that threatens physical harm or radiation Interstate Commerce Commission and the New Ycrk State Department of

*Sd .' exposures in excess of the limits specified in this Ps.rt (rule), or that an Transportation. Any requests for modifications or exceptions to such
*

j Imminent danger exists, may request an inspection by giving notice to the requirements, any requests for special approvals referred to in such
*

|/ commissioner or his representative of such violation or danger. Any such
regulations, and any notifications referred to in such requirements shall bemotice may be reduced to writing, will set forth with reasonable particularity.r6,

the grounds for the notice, and will be signed by the employee or filed with. or made to, the comnusssoner.
' ': [ ;

y* representative of employees; and a copy will be provided the owner or his (c) No person shall deliver radioactive material to a carrier or accept!

- agent upon rewspt or no later than at the time of inspection, except that, upon radioactive material from a carrier for transport unless:

}d the request of the employee giving such notice, his name and names of (1) The person has established prom" s, prior to delivery of
radioactive material to a camer for transport, to ensure that the radio-A individual employees referred to therein shall not appear in such copy or any

'

active materialis packaged and the package monitored in accordance with-t record published, released, or made available by the commissioner or his '

.[ representative. If upon receipt of such notification the commissioner or his applicable NYS and US Departments of Transportation regulations and

'{
representative determines there are reasonable grounds to believe that such hsa included on the package for the E--@-:, instructions to safely open

'g- violation or danger exists, be shall make a special inspection in accordance the package when such instructions are appropriate.
,

with th ions hl Part (rule) as soon as practicable, to determine if (2) The person has established procedures, prior to receipt of radio-

.O.i M
!| 20
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t TABLE 1 - EXEMPTIONS-
.

: t38.391.
t

Earapelse 1. IJss than 2000 timepieces, and/or the equivalent stanber of
.

*i . active material, to ensure that the receipt and opening of the packages is hands and/or dials for such number of timepieces, containing radioactive
material as a luminous element. This Exemption does not apply te: (1) the-

donein a safe manner. manufacture or refinishing of said items; or (2) any radioactive maternal other,

(3) De person has established procedures to ensure loading and
unloading and monitoring of radioactive materials on a carrier's vehicle is [ than Radium, Hydrogen 3 or Promethium 147 contained on any timepiece,-*

~ ,
hand or dial. His Exemption apphes only to those timepieces maaufactured

done in compliance with applicable NYS and US Departments of V e
or imported under a specific license issued by the United States Nuclearp ,

C -Transportation regulations. Regulatory Cornmission or an agreement State which authorizes the transfer
(d) The transportation of radioactive materials by persons subject to the of timepieces to the general public as exempt items.

J. ! provisions of this Part (rule) shall also be subject to such additional
Esempties 2. Radioactive material contained in any item in a concentration

,
.

*j?I requirements as the commissioner may order as reasonably appropriate and
not exceeding that set forth in Table 2. No person may introduce radioactivenecessary to enforce the provisions of this Part (rule) relating to the general

,3 duty to protect health and safety. material into a product or material when such person knowr or has reason ?o,
,

believe that such product or material will be transferred to persons who are,

38.40 Severability. If any provis an of this Part (rule) or the application
exempt under this Exemption or equivalent regulations of the United States

8

i

thereof to any person or circumstance is held invalid, such invalidity shall not Nuclear Regulatory Commission or any agreement State unless such
'

affect other provisions of applications of this Part (rule) which can be given introduction or transfer is accomplished in accordance with a specific brenseeffect without the invalid provision or application and to this end the
or permit issued pursuant to this Part (rule) or by the State IN-.i..w.t of,

- provisions of the Part (rule) are declared to be severable. Health, the New York City Department of Health, the United States Nuclear
f 38.41 Tables and appeedix. De tables hereto annexed and designated Regulatory Commission or any agreement State, and such specific bcense or" Table ! - Exemptions", " Table 2 - Exempt Concentrations", " Table permit expressly authorues such introduction. For the purposes of this
,J 3 - General 1.icenses: Items. Terms and Conditions", " Table 4 - Exempt Exemption, the processing of materials or items which resu;ts in an increase in

Quantitica", " Table 5 - I.imits for Uncontrolled Areas", " Table 6 - Con. the concentration of radioactive material therein shall be deemed to be the. r
4f centrations in Air and Water Above Natural Background", " Table 7 - same as introduction by the addition of radioactive material.

'n Quantities Applicable to Posting and Disposal Requirements", " Table 8 -
Exemption 3. Source material contained in, but less than 0.05 per cent by

,

Approvals" and " Appendix A , Specific Requirements for Industrial /

Radiography' are hereby made provisions of this Part (rule). weight of, any chemical mixture, compound, solution or alloy.
,

. i .

Esemptios 4. Source material contained in unrefined and unprha ore.
This Exemption does not apply to any refinement or proces:ing of ore.

cqntaining 0.05 per cent or more by weight of source material.;

i, ,! Exemption 5. Source materialcontainedin any of the following products:
<

4 Glazed ceramic tableware, the glaze of which contains not more than 20 per.; a
cent by weight of source material; glassware, glass enamel and glass enamel
frit containing not more than 10 per cent by weight of source material, except

,

:
glass brick, pane glass, ceramic tile and other glass, glass enamel or ceramic'

products used in building construction; piezoelectric ceramic containing notJ e

more than 2 per cent by weight of source material. This exemption does not
;

apply to the manufacture or importation of such products or their
components.

,

| Esemption 6.norium contained in incandescent gas mantles, vacuum
tubes, welding rods, electric lam,n for illuminating purposes provided that'

each lamp does not contain more than 50 mi!!igrams of Thorium, or
,t sermicidallamps and suntamps and lamps for outdoor or industrial lighting

1 ;
- f - provided that each lamp does not contain more than 2 grams of Thorium.- I

' This Exemption does not apply to the manufacture or importation of such

!| products or their components.
j Exemption 7. Uranium contained in counterweights installed in aircraft, ,l

] } rockets, projectiles or missiles or stored or handled in connection with the

J
installation or removal of such counterweights if such counterweights are |

N !
n-' n

1

l
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(TABLE I - EXEMPTIONS)'.

! (TABLE I - EXEMPTIONS).

< (y
,

manufactured or imported in accordance with a specific license issued by the :o the manufacture or importation of such illuminators or to their installationy commissioner, the State Department of Sicalth, the New York City into automobile locks.j
Department of Ilealth, the United States Nuclear Regulatory Commission or

Exemption 15. Rare earth metals and compounds, mixtures and productsf any agreement State, and such license provides that such counterweights may e4
be distributed to persons who have not been issued a licensing document yg W containing not more than 0.25 per cent by weight Thorium. Uranium or any

; therefor, and if each such counterweight has been impressed with a statement, combination of these. This Exemption does not apply to the manufacture or*

clearly legible after platmg, which states Depleted Uranium ** (Counter. importationof anyof theseproducts.; ,

.j
weights which were manufactured prior to December I,1%9 are impressed Exemption 16. Uranium used as shielding constituting part of any shipping5 ;

d j with the statement " Caution - Radioactive Material - Uranium") and is container which is conspicuously and legibly impressed with the legend.

durable and legibly labeled or marked with the identification of the " CAUTION - RADIOACTIVE StilELDING - URANIUM" and which'l
h

! manufacturer, as.d the statement " Unauthorized Alterations Prohibited". meets the specifications for containers for radioactive materials prescribed by
* d The Exemption contained herein shall not be deemed to authorire the section 178.250, specification 55. Part 178 of the regulations of the United

p}
j' chemical, physical or metallurgical treatment or processing of any such States Department of Transportation (49 CFR l78.250). This Exemption does

,

counterweights other than repair or restoration of any plating or other not authorize the manufacture or importation of any such shielding or;

covering and there is no removal or petietration of the plating on such container.
,

!' |

3 counterweights. Exemptics 17. Thorium contained in any finished optical lens which'

Q Exemption 3. Source material contained in photographic films, negatives contains not more than 30 per cent by weight Horium.This Exemption does

j.
.

or prints. This Exemption does not apply to the manufacture or importation not apply to the importation or the shaping, grinding or polishing of such!

f of such products or their components. lens, to manufacturing processes other than the assembly of such Ims into

Enesupuon 9. Tungsten. Thorium alloy or Magnesium-Dorium alloy optical systems and devices without any alteration of the lens, or to Be.s

(7
containing not more than four per cent by weight of Thorium when fabricated receipt, possession, use or tra sfer of Thorium contained in contact lenses, or

Into any finished product or part thereof. This Exemption does not apply to in spectacles, or in eyepieces in binocularwa sher opticatinstruments.
' Exemptioe 18. Uranium contained .a uj detector head for use in fire)3 the manufacture or importation of the product or to any treatment or

.

units. Each detector head shall contarn not more than 0.01.g ,

4,< processing thereof. detec% 4
Exempdoe 10. Rad.ioactive material, other than agreement material; micrnurie of Uranium.This Exemption does not apply to the manufacture or1. ; ;;; .

specific radioactivity that does not exceed that of Potassium importation of any detector head containing Uranium.,. , i

,.; containing a,ts naturalstate(0.001 microcune/ gram). Exemption 19. Balances of precision, or balance parts, containing Tritions.
t

p j occumng m i
Each such balance part shall contain not more than 0.1 millicurie of Tritium.1 ; Exemption 11. Radiat. ion equipment which by reason of its design cannot This Exemption does not authorize the importation or the application ofg emit radiation at a level which, when measured five centimeters from the

c

y surface of such rediation equipment with all external shielding removed, Tritium to or incorporation of Tritium in any such balances or balance parts.
3.; exceeds a rate of 0.5 millirem in any hour. This Exemption does not apply to Exempelee 20. Marine compasses and other marine navisanomal is-

the testing or servicing of such equipment during the production thereof. struments containing Tritium gas. Each such marine compasa shall contain
y

not more than 750 minicuries of Tritium gas. Other marine navigational
i

'. '

% Exemption 12. Television receivers providing the dose rate averaged over instruments shall contain not more than 250 millicuries of Tritium gas. This

.M 10 square centimeters at five centimeters from any other surface is less than Exemption does not authorize the importation, the application of Tritium to
0.5 mrem per hour. This Exemption does not apply to the testing or servicing or the incorporation of Tritium in any such marine compasses or other marine

; s

[ of such receivers during the production thereof. navigationalinstruments.
Exemption 13. Radiation ,* Wet during its storage, shipment, retail Exempelee 21. Dermostat dials and pointers containing not more thee 25i j

sale or other similar use in the course of which the equipment does not emit millicuries of Tritium per thermostat. This Exemption does not authorize the
,

j>
radiation.This Exemption does not apply to the labeling requirements of this Importation, the application of Tritium to or the incorporation of Tritium in

*

Q 'j Part(rule).
/

th+rmostat dials or pointers.

[4| Exemption 14. lack illuminators each containing not more than 15 Exemption 22. Electron tubes containing specified amounts of radioactive
millicurie of Hydrogen 3 or two mitlicurie of Promethium 147 installed in material. Each tube contains no more than one of the following quantities of~ '

.- I automobile locks. provided also that the radiation level from lock radioactive materials:
f } illuminators containing Promethium 147 does not exceed one millired per 10 millicuries of Tritium, except for 150 millicuries of Tritium la

hour at one centimeter from sny surface when measured through 50 (i)

f '
milligrams per square centimeter of absorber. His Exemption does not apply

microwave receiver protector tubes;
,* j,

;
$1

.w
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(TABLE I - EXEMPTIONS) (TABLE I - EXEMPTIONS); i

f
(ii) I microcurie of Cobalt 60;
(iii) $ microcuries of Nickel 63; authorire the transfer of such detectors to persons exempt from the,

I (iv) 30 microcuries of Krypton 85;
''9 ''"'"'' '" 'I " * *I'"' '#I"I*N "' # ' '''''

S (v) 5 microcuries of Cesium I37*- - Nuclear Regulatory Commission or an agreement State.
I-

(vi) 30 microcuries of Promethium 147 Exemption 23. Radioactive material contained in individual, packased*I g '

l ne radiation level due to the radioactive material contained in each quantities each of which does not exceed the value litted in Table 4 of this Part
4 | electron tube shall not exceed one millirad per hour at one centimeter from (rule). For purposes of this Exemption an mdividual, packaged quantity may

8 any surface when measured through seven milligrams per squas e centimeter of be composed of hactional pans of one,or more of the exempt qeantities.a
absorber. Dis Exemption does not authorire the importation, application of provided that the sum of fractions, as given in Note 2 Table 4 of this Part9, radioactive material to, or incorporation of radioactive material into, any (rule), shall not exceed unity. There shall be no commercial distribution or4

electron tube *
C'

human use of redioactive material possessed under this Exemption.
f-; " Esemption 23. Synthetic plasti: resins containing Scandium 46 for sand Radioactive material exempted under this Part (rule) effective October 15.

Q |f consolidation in oil wells which have been manufactured in accordance with a 1%2 and are larger in quantity than listed in Table 4 and obtained before

F F specific license issued by the commissioner, the United States Nuclear September l.1971 shall continue to be exempt.

t}i i Regulatory Commission or any agreement State, which authorires Esemption 29. Radioactive material containef in or on ionizing radiation
. distribution of such resins to persons exempt pursuant to this Part (rule) or measuring instruments for purposes of internal calibration or standardizationp
equivalent regulations of the United States Nuclear Regulatory Commission not exceeding the exempt quantity set forth in Table 4 of this Part (rule). Suchf ,

or any agreement State or which have been impotted pursuant to a specific
s.ources shall be produced, manufacture.d, processed, imported or transferredy ,

d bcense assued by the United States Nuclear Regulatory Commission in accordance with a specific h. cense issued by the United S stes Nuclear.

C . authorizing distribution to persons exempt pursuant to this Part (rule) or Regulatory Commission or an agreement State. Such license shall authorize( 'i equivalent regulations of the United States Nuclear Regulatory Commission the transfer of such hation souren to penons exempt fan N
or any agreement State. His Exemption does not authorize the manufacture requirements of this Part (rule) or equivalent regulations of the United States.g '' orimportationof anysuchresins. d Nuclear Regulatory Commission or an agreement State.

,.

. .]
*

p.t i Exemptios 24. Automobile shift quadrants containing not more than 25 'T,

..% i: millicuries of Tritium. This Exemption does not authorize importation, the

tj h application of Tritium to, or the incorporation of Tritium in, any such auto.
~,*y mobile shift quadrant..

'9 h Esemption 25. norium contained in any finished aircraft engine part.

* */ - containing Nickel-noria alloy provided that: The Thorium is dispersed in the
Nickel.Thoria alloy in the form of finely divided Thoria (Thorium oxide); and'

%.) the Horium content of the Nickel.Thoria alloy does not exceed four per cent

.g .
by weight. This Exemption does not authorize the importation or

q - manufacture of such finished aircraft engine parts containing Thorium.
-

*s ' Exemption 26. Radioactive material contained in instruments or devices1
4 ..other than timepieces covered by Exemption I to provide self. illumination.

Any such instrument or device shall be produced, manufactured, processed,*d : , *

1 imported or transferred in accordance with a specific license issued by the
# United States Nuclear Regulatory Commission or an agreement State. Such a
'y ' license shall authorize the transfer to persons exempt from 'he requirements

of this Part (rule) or equivalent regulations of the United States Nuclear
'y{
. ;

! ' Regulatory Commission or an agreement State. This Exemption does not
apply to products used for fri olous purposes or in toys or adornments.: *

h Exemption 27. Radioactive material contained in smoke, gas or aerosol*
,

0 ' detectors designed to protect life or property from fires or airborne hazards.
,

.T; ) Such detectors shall be produced, manufactured, processed, imported or
q transferred in accordance with specific licenses issued by an agreement State

or by the United States Nuclear Regulatory Commission. Such licenses shall-

P
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TAELE 2 TABLE 2 - (Continued)
'

*

EXEMPT CONCENTRATIONS (EXEMPT CONCENTRATIONS)
.

Colu:'un 2 Column 2
Column ! Loquod and "

Entnernt (eromk numbert isotope Gas concen. soled concen. Element (atomk numbers Isotope ar . , .

trotnen trarnon , , , , , , , , , , , , , , ,

*Ci/mi, oCi/m!" ,(;,,,,g, , , , , ,

Ocid 09). . Au 196 2 m It'Anthnomy (51). . . . . . . . . . . . . Sb 122 3 10 * .

8
Sb 124 2 . P* s Au198 5 a 10. .

; Sb 125 . I IO> | g ,g99 . 2 a 108

Argos (18). . . . . . . . . ...A 37 I 10 Hafnium (72)... . lit 181 . . . 7mled
A di 4 x 10 Hydrogen (1). . . . . . . . H 3 5 m 10 3 m la'8

'8'
Aremic 03). . . . . . . . . . . . . . . . As 73 5 x 10 Indium (49). . . . . In ll3m . I a le:

.4'
.L As 74 5 a 10 I" " # "' 2m#. " - - .

' ' As 76 2 s 10 * todine (53).... . I 126 3 m 10' 2 a 10'
i As 77 8 a 10 s

.. ..

B.ri.e o6)....... ...... . .. Beg gig i g n;g 2:;g
.

q I 133 I a 10 7 a 1088

j Berythme (4). . . . . . . . . . . . . . . . . . . Be 7 2 x 10 I 134 2 x 10' I a 19'1 8

q Bhanath (8 3). . . . . . . . . . . . . .*. . . . Si 206 ... 4 x 10 * Iridium 07). . . . . . . . . . ... Ir 190 . .. 2 m It'
8 Ir 192 4 mIt*

F Brosaise O S). . . . . . . . . . . . . . . . . . Br 82 4 la' 3 a 10 ...
4

Ir 194 . 3 x 10
1 D Cademiam (48). . . . . . . . . . . . . . . . Cd 109

2 Ig3
4 8 m 198.. .<

Cd Bl5m 3 m 10 tron (26).. ...... Fe 55 . ... ...... 8

Cd 115 3x10' Fe 59 6 m 10. . ..
.......

f,j9 i q
.

*> Caldusa (2f). . . . . . . . . . . . . . . . . . Ca 45 .. 9 m 10 , Krypton 06). . . . . . . . . . . . . Kr 85m I al&*8
, .... ...

Ca 47 . . .. 5 x 10' Kr 85 3a10'i g .......

4u 2 a104 8 m 10' Lenthanum (57). ... . ... . La I40 . ..! Carbon (6) . . . . . . . . . . . . . . . . . . . C 14 I a 10
E Carlues (58). . . . . . . . . . . . . . . . . . . Ce 141 . 9x10' Lead (82). . . . . . . . . . . . . Pb 203 4 a 103' ....

I a la':

Ce 143 4 mla' Lutetium 01) . . . . . . . . ... . Lu 177 . .

>aie
'

' ' i

c ia . iit M en ,e e,e m )..... ... Mn 52 . .
Ia192 m 10 Mn54 . ..

Cesime (55). . . . . . . . . . . . . . . . . . . Cs 131 .

6 * 10' Mn 56 . ..

2,.ie
I a 198i

, Cs 134m .. .
c gg . ;;;p M u,,(40)......... .... . H., in,e

...."
H 1, ,le

.. ... . ..- d

Chlorise (17). . . . . . . . . . . . . . . . Cl 38 9 It' 4 x 10' Hg 203 2 m I0..

Chromium (24). . . . . . . . . . . . . . . . Cr SI 2 a 10 Molybdenum (42). . . . . . . . . . . . Mo 99 2 m It'8 ..
..

* d

Cobek (27). . . . . . . . . . . . . . . . . . . Co 57 5 m 10 ' Neulymium (60). . . . . . . . . . . Nd 147 6 m I&.. .

Co 58 I m 10' Nd 149 3 mla'...

... . .

Co 60 5 m lod [ Nickel (28). . . . . . . . . . . . . . . . . . Ni 65 . I a 193
....

...

Copper (29). . . . . . . . . . . . . . . . . . . Cu 64 3 m It'
. Niobium (Coluabluse)(41). . Nb 95 I a It'... .... . .

4 m la' Nb 97 9 m 10'
E, - (66)............... Dy 165 . ....

.. ..'
d

m ~ . 4x# Osmium 06). . . . . . Os 185 7 a 10Dy 166 . ......

. . . 9 x 17 Os 195m 3 m la88
Esthun (68). . . . . . . . . . . . . . . . . . Er 169

...

Er 178 I a 10 Os 191 2 m It'8 .... ..* 4....
4 Os 193 6 a 10

< ! Europium (63). . . . . . . . . . . . . . . . Em 152 6 m 10 .. ...

(T -9.2 Hrs.) Palladium (46). . . . . . . Pd 103 3 x It'.... ..
.. ........... ... 4g 2 a 10' Pd 109 9 m 10. .

Eu 155 .. .... 4+

2x108 8 x 10' Phosphorus 02).. .. P 32 . . ..
Fluorine (9). . . . . . . . . . . . . . . . . F 18 2 a 10 ....

2 a 10 Platinum 08). . . . . . . . . . . . . . Pt 191 I a It'8 .. ...
Gedolinium (64). . . . . . . . . . . . . . Od 15 3 . .. ..

..... . 8x10' Pt 193m I a Iga.. ..Od 159
4 Pt 197m I a 108.. .4 a 10' ' 8Onlliam 01). . . . . . . . . . . . . . . . . . Os 72 . . . Pt 197 I a 10... .

Germanium (32). . . . . . . . . . . . . . . De 71
2 Ig2......

""
See notes at end of telde
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TABLE 2 - (Continued)
-- TABLE 2 - (Conti:ued)'

.

(EXEMM CONCENTRATIONS) '(EXEMPT CONCENTRATIONS)
*

*

-J
Column 2 Codessa 23 *

Cohren i LJemd east& Column i LMunsand .

isotope Gas comsn. sold concen.; Binment (anonnic number) borope Gas concen. solut concen. .
Element fotomeinuieeberl

tretion tration tretion truenon
; aCl/mt* n a lmt**NOlm!* oCumI** y ..

,,
8

.. . I a 10
|1 Pokalue (54). . . . . . . . . . . . . . . . Po 210 2 a 10 '' 7a10' Tl 202

'

Putassium (19). . . . . . . . . . . . . . . K 42 3 to1 T1 204 I 103... .
.

Pressodymium (59). . . . . . . . . . . . Pr 142 3 : Ig4 Thulium (69) . . . . . . . . . . Tm 170 5 a led
. ..

.... ....
8Tm171 5 a 10...

Pr 143 3 g Ig4 .. .. .
. ..

, Promethium (61). . . . . . . . . . . . . . Pm 147 2x108 Tin (50).. . Sn 113 9 a 10'.n. .. . ... ..

f Pm 149 4 x 1g4 Sn 125 . 2a10'..

Radum (88). . . . . . . . . . . . . . . . . . Rs 226 I n 17" l It' Tungsten (Wolfram) (74). W III . 4 m 10'
.....

W 187 7a10'Ra 228 2 x 10" 3mla' .

; 4

Rhealum F3). . . . . . . . . . . . . . . . . Re 183 6 : Ig3 venedium (21).... ... . V 48 . .. 3 a 10
4

Re 186 . 9 10' Xenon (54). Xe 13|m 4 x 10

|j; Re 188 . . 6 x 10' Xe 133 3 w 10'
.... ...

Xe 135 I 4 10'
..

I
'* Rhoeuse (45).... ............ Rh 103m .. I , Ige . ...

Rh 105 .. 1 x 103 Ytterbium P0).. . .. Yb175 l a 10'
dY 90 . 2 m I&Rubidia a (37). . . . . . . . . . . . . . . . Rb 86 7 : lad yttrium (39). . .. .

Y 9tm . 3 a 102
..

R uthemium (44). . . . . . . . . . . . . . . Ru 97 4 x 1g3
Rs 103 8 m Ig* Y 91 3 *10'..

.

Y 92 6 m It'.. ...

!g* Rs 105 I Ig1
, 4 Y 93 . 3 a 10'. ....

] Rs 106 . . . I 10
8 ie Zin 0 0>.. Zn .5 i le.

y - . m. (62)................ S e i n . ..
....... ..

Zn . m
,6==Ause (21). . . . . . . . . . . . . . . Sc 46 4x. .

,

Sc 48 3aIg4 Zirconium (40) . . . . . . . . . . . . Zr 95 6 a l&*
; Zr 97 2mte.....

.

3 m 10,; Seleniums (34). . . . . . . . . . . . . . . . Se 75 ..

9 : Ig8
.

Saicou (14). . . . . . . . . . . . . . . . Si 31 .....

.. . . I a Ig3 Alpha. emitting radioactive material other thani SGwer (47). . . . . . . . . . . . . . . . . . As 105 4 special nuclear and transuranic material not
j Ag 110tu 3 m 10

As Ill 4 : Ig4 listed above... I a 10'8 I a lo s... ,
.. .... ...

f;
. . ..

Sadhum (11).. . . . . . . . . . . . . . Na 24 2 mIgt Beta and/or gasuna<mitting radioactive material
n t listed above with half-life less than 3 years 1 x 10'* I a 108.....

si Strontime (38)... ...........Sr 85 I a le.... ..
dSr 89 I a 10.......

Sr 91 7alod NOTES. ..... .
4Sr 92 7 x 10 + vehne are gives for those meterials normany used as senes.* ***

9 m Ig"a 4Sulfur (16) . . . . . . . . . . . . . . . . . . . . S 35 6 m 10 ,,f,,, go, ,,tia,.

Tastahma G3). . . . . . . . . . . . . . . . Ta 182 4m10' Note I, henny radionacudes disintegrate hate doesheer products which are aho r%. la ee........
0 prastas the concentreians hi Tatde 2. the activily steled is that of the parent radionschde and tekn in.i Technetium 03) . . . . . . . . . . . . . . . Te 96m I I&8......

Tc 96 .. ... I a 108 to account the dansheer products.

TeOurium (52). . . . . . . . . . . . . Te 125m 2 x 101 Note 2. Iror purpasse et section se.41. Tatar I. Esemption 2 of this Part (rele) where there is presrat
......

Te 127m 6 a 10 a combinetton of radionuc5 des, the made for the combination shes be derived as roso.s-4
......

Te 127 3 m 178 to Determine for each radiosectide present the reno.ing g.atient: set the numerator equal so the'
.......

4 concentration of the radionocnde preerne and the denendantor egnet to the esempt concentrationTe 129mt 3 : 10 -......
d 'Te 133m 6 a 10 Baed in Table 2. The suse of such quotients shes not exceed "one",.. ...

Te 132 . .. 3 m10'
'i E@

Terbie vi (65). . . . . . . . . . . . . . . . . % leo 4 m Ig4 ;
.

ThaDiem (81). . . . . . . . . . . . . . . . . Tl 20u 4 m Ig3 Concentratloa of Redlosuc8de A present Concentration of Radiomuc5de B present .

11 201 3 x in8 Emanpt concentration of Radioenende A * Esempt concentratlas of Redbonacht ~
~ '....

.. .
.

See meses se end of tabir
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TABLE 3 - GENERAL LICENSES TABLE 3 -(Continued)

'1 - ITEMS, T51RMS AND CONDITIONS - (GENERAL LICENSES - ITEMS, TERMS AND CONDITIONS)
.

,

item (b) (I) (Continued)
f

. .f Iteas (a) - Certale genetitles of radioactive material, devices and "De receipt, poonession, use and transfer of this device, Modd

| _m%-..
- Mertal No- - are subject to a sencrallicense

. '' equivalent and resulations of the United States Nuclear Regulatory
(1) A generallicense is hereby issued to transfer, receive, acquire, own, C'""I''l'" '' 'I * S'''' *i'h *hich the Nuclear Resstatory Commission

,

I ;

d possess and use radioactive material incorporated in the following devices '' '"''"d I"'' 8" *ste"ne"8 f# thm"cise of naulatwy authwity. His

4
or equipment which have been manufactured or imported, tested and D' **I"''**d " 'h' d"''' 3" ' I'8* ***dd "-

Q
labeled in accordance with the specifications contained in a license or Removal of this label is prohibited.
permit from the commissioner, the State Department of Health, the New C8"'I'" - R*dio*cti" M*'erial4

York City Department of Heahh, the United States Nuclear Regulatoryi

Commission or any agreement State, which license or permit provides that'
-

-

i
such items may be distributed to persons under the general license I"*** 'I 8"PP''"I- '

provisions of Item (a) or its equivalent. Such devices or equipment are:; -
(The model, serial number and name of the suppher may be omitted from

J
(i) A device des!sned for use as a static eliminator and containing as a this label provided they are elsewhere specified in labelins afrised to the

I sealed source a total quantity of not more than 500 microcuries of dolce. Devices licemed and distributed prior to the effective date of this-

j
,d Polonium 210. "" I'" "'I "''#P"^"''''''"" dI
j 'e Oi) Any device designed for use in ionizing air and containing, as a'

<

sealed source, a total quantity of not more than 500 microcuries of
Polonium 210 or 50 millicunes of Hydrogen 3. (iii) Such devices are installed when on the premises of the general

e

.

.

(2) Terms and conditions. Every person in respect to certain quantities of licensee by a person authorized to instaII such devices under a licerue or'

$f ; radioactive material, devices and equipment shall comply with the permit issued to the installer by the commissioner, the State Department
- - . a

I of Health, the New York City Department of Health, the United States
s fo'1owing requirements: Nuclear Regulatory Commission or any agreement State, if a label'

| C) Such person shall not by any method combine, increase or cause affixed to the device at the time of receipt states that installation by a
I any combination or increase in the radioactivity of any device containing licensee is required. The requirement of this item does not apply while

,

- .

radioactive material, or administer exterprJiy or internally, or direct ti.e devices are held in storage in the original shipping containers pending
administration of, any device to a hua .an being for any purpose. insta!!sti nbyalicensee.

(ii) Such person shall comply with the requirements of this Part (rule), (2) Terms and conditions. Every person under this general hc nse shall
'

,

specifically secticms 38.23, 38.32 and 38.36, subdivision (a), para. comply with the fodowing requirements:,

| graph (2). (i) Such person sha!!, upon receipt of a generally bcensed device,
register it with the commissioner on a form prescribed by him describing.i

?

- [ Item (b) - Certale messerlag, gagieg er controllieg devlees. the type of such device obtained, the quantity and the type of radioactive
material contained in such device and such other infonnation as the

j (1) A general bcense is hereby issued to own, receive, acquire, possess
and use radioactive material when contained in acy device designed for use commissioner may require.,o

y in detecting, measuring, gaging or controlling thickness, density, level (ii) No such person shall dispose of by abandonment or odierwise,

4 interfete location radiation, leakage or qualitative or quantitetive chemical any such device except by transfer to a person who holds a bcense or
h composition, or des'gned for producing light or ionized atmosphere, when permit to receive such device issued by the commissioner, the State;

. a
_

! such devices are manufactured or imported in accordance with the Department of Health, the New York City Department of Health, the"
<

.

specifications contained to a Ilcense or permit issued to the supplier by the United States Nuclear Regulatory Commission or any agreement State,
i

.|
commissioner, the State Department of Health, the New York City or in case the device remains in use at a particular location, the transferor

Department of Health, the United States Nuclear Regulatory Commission shatl give the transferee a copy of the requirements of this item and any

or any agreement State and authorizing distribution under the general safety documents identified in the label on the device and upon transfer
3 license of this Item or its equivalent, provided that: h notify the commissioner indicating the registration number, manu-
, w facturers name, model and serial number of device transferred, the narr.e

-

1 6) Such devices are labeled in accordcnce with the provisions of a and address of the transferee and name and qualifications of transferee's
license which authorizes the distribution of the devices radiation safety officer.

U OI) Such devices bear es durable label containing the following or a Cli) Such person assures that alllabels affixed to the devi:es bearing
substantially similar statement which contains the information called for

the statement " Removal of This Labelis Prohibited" are maintained on.
-

; in the following statement:
,

.

33
32
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TABLE 3 - (Continued) TABLE 3 - (Continued).

(GENERAL LICENSES - ITEMS, TERMS AND CONDITIONS) (GENERAL LICENSES - ITEMS, TEliMS AND CONDITIONS),

Itesa (b)(2) (Continue <f) Item (c) (1) (Continued)

the devices and shall comply with all lastructions contained in such labels Part (rule), a statement that the device contains Strontium 90 and the
as a condition of his generallicense. quantity thereof, instructions for disposal and statements that the device

(iv) Soch person shall cause the device to be tested for leakage of may be possessed pursuant to a general license or equivalent, that the
' '

radioactive material and proper operation of the on.off mechanism and manufacturer or civil authorities shall be notified if the device is found,

I Indicator,if any, at the time ofinstallation of the device or replacement that removal of labeling is prohibited and that disassembly and repair of
of the redioactive material, and thereafter at intervals that do not exceed the device may be performed only by a person holding a license to

,

ala months, or at such longer intervals not to exceed three years as manufacture or service such devices
; specified by the appropriate licensing agency and indicated in the (2) Terms and conditions. Every person in resNct to ice detectors

required label except that any such device containing only Kryton 85 need containing Strontium 90 shall comply with the fo!!owing requirements:i

I not be tested for leakage, and devices containing only Hydrogen 3 need (i) Such person shall, upon occurrence of visually observable damage
not be so tested for any purpose. (such as a bend or crack or discoloration from over. heating) to the

,

(v) Such penon shall cause each required t st and all other servicing device, discontinue use of the device until it has been inspected, tested!

h involving such radioactive material, its shielding or containment, to be for leakage and repaired by a person authorized to conduct such activities:

]
conducted as specified in the in>h-lins provided by the labels, or by by a specific license or permit from the commissioner, the State-

- the sudier or by a person who holds a license which authorizes him to Department of Health, the New York City Department of Health, the
manut acture, install or service the device. Such leak test shall be capable United States Nuclear Regulatory Commission or any agreement State,
of detecting at least 0.005 microcuries of removable radioactivity. Upon or shall dispose of the device in accordance with section 38.32 of this
detection of leakage of such devices in excess of 0.005 microcuries of Part (rule).
removable radioactivity, the person under this general license shall (ii) Such person shall assure that a!! labels affixed to the device at the

I promptly notify the r- - ='sgr in wirting. time of receipt, and that bear a statement prohibiting removal, are
'

..
I (vi) Upon any indication of a possible failure of or damage to the maintained on such device.

ableiding or containment of such radioactive material or an on-off (iii) Such person shall not assemble, disassemble or repairi
.

mechanism and indicator, such person shall immediately notify the St rontium 90 in ice detection devices.
comnussioner and shall suspend use of such device until it has been (iv) Such person shall comply with the requirements of section 38.23
repaired, lawfully disposed of or accepted by the commissioner as in of this Part (rule) and such other requirements as the commissioner may.i

substantial compliance with this Part (rule). determine to be applicable to a particular device, but otherwise such
(vii)Such person shall comply with the requirements specified in person shall be exempt from the requirements of section 38.19 through ,

section 38.36, subdivision (a), paragraphs (1) and (2) of this Part (rule) 38.36 of this Part(rule).
and such other requirements as the commissioner may determine to be
applicable but otherwise such person shall be exempt from the require. Item (d)- Soaree usaterial.
ments of sections 38.19 through 38.36 of this Part (rule). (I) A general license is hereby issued authorizing un. .as.: and

i in al mearc , ca al and mM innMons b,

. Iseum (c)- Streettem 9t in lee deteetles devices. respect to the use and transfer of any source material in quantities not
1 (I) A generallicense is hereby issued to own, receive, possess, use and exceeding a total of 15 pounds at any one time or a total of 150 pounds in

transfer Strontium 90 contained in any device designed for use in ice any calendar year for commercial, industrial, research and developmental
1 detection and containing a total quantity of not more than 50 microcuries *

purposes.
; of Strontium ,90 and each device has been manufactured or imported in
; accordance with a heense or permit issued to the supplier by the com- (2) Terms and conditions. E,very person in respect to generally bcensedg g , g , 7

missioner, the State IM,-.i wat of Health, the New York City Department section 38.23 of this Part (rule) and other requirements as the commissioner
of Heshh, the United States Nuclear Regulatory Commassion or any '

agreement State and authorizing distribution under the general license of .
may determine to be applicable, but otintwise such person shall be exempt
from the requirements of section 38.19 through 38.36 of this Part (rule),

a this Item or its equavalent, provided that: except that: ,

, ] (i) Such devices are labeled in accordance with the provisions of a !
,

(i) This exemption shall not be deemed to apply to any such person
license which authorizes the distribution of the devices..j who is also in possession of source material under a license or permit .

7 (ii) Such devices bear durable labels which include the radiation issued by the commissioner, the State Dq.it.rgat of Health or the
i ), hazard symbol as specified in section 38.31, subdivision (a) of this New York City Department ofIIcahh.

.

J'
i!
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TABLE 3 - (Continued) TABLE 3 - (Continued)
). (GENER.AL LICENSES - ITEMS, TERMS AND CONDITIONS) (GENERAL LICENSES - ITEMS, TERMS AND CONDITIONS)-

1 Item (e)(1)(Continued) Item (f)(2)(continued) .) ,

Twe e.e ipt, pasenion. use and iremrer of this so-c.. Model1
' i leem (e) s -n-.es sorety devem r.c .= In alemft. h No Sniel No - ernebject io

(1) A general license is hereby issued for all persons in respect to 8'"'''' 33''"'' '' '"' '9"I''i'"' ""d 'b' "8"i''i"*' '' 'b' U"i"d 3''"'

Hydrogen 3 or Promethium 147 conteined in luminous safety devices for "'' "7 b*"" " " # * 8'*" ""

use in aircreft, when each . device contains not more than 10 curies of Reguletory Conunnsson has entered into an agreement for the esercise of
j Hydrogen 3 or 300 milh.cunes of Promethium 147 and has been manu- resvistory authority. Do not remove this lebet. CAUTION -

; factured, assembled or imported in accordance with a license or permit RADIOACTIVE MATERIAL - THIS SOURCE CONTAINS (Use nenne
i

issued by the commissioner, the State Department of Health, the New York of meteriet in source) DO NOT TOUCH RADIOACTIVE PORTION OF
| -

THIS SOURCE.City Department of Health, the United States Nuclear Regulatory Com-
mission or any agreement State and authorizing distribution under the

,

general license of this item or equivalent. This exemption does noti
authorize the manufacture, assembly or repair of luminous safety devices (Namw of samnefactuer or haperser) "

! containing Hydrogen 3 or Promethiurin 147. This exemption does not
(iii) Such person shall not transfer, abandon or dispose of such sourceauthorize the transfer, receipt, possession or use of Promethium 147 in

except by transfer to a person authorized to receive the source by a
instrument dials. license or permit issued by the commissioner, the State Departsnent of

(2) Terms and conditions. Every person in respect to generally Ikensed Health, the New York City Department of Henkh, the United States
luminous safety devices for use in aircraft shall comply with the require. Nuclear Regulatory Commission or an agreement State.
snents of section 33.23 of this Part (rule) arul other requirements as the

(iv) Such person shall store such source, except when the source iscommissioner may determine to be applicable, but otherwise such person
being aged, in a closed container adequately designed and constructedshall be exempt frown the requirements of sections 38.19 through 38.36 of to contain Americian 241 or Plutonium which might otherwise escape,N

'- this Part(rule).
4 % during storage.,

Itees (0 - Aaserleiens 2dl and Plutoeien le the farm of enIIbration er M' V (v) Such person shall not use such source for any purpose other than
rege,ence soorges. the calibration d rasation daedes a the standar6:ation d okt

(1) A general hcense Is hereby issued with respect to Amencium 241 and sources,
Plutonium contained in the form of talibration or reference sources to (vi) Such person shau comply with other applicable ._ , * 1 of
those persons holding a bcense or pen Jt issued by the commissioner, the this Part (rule).State Department of Health or the New York City Department of Health
authorizing the receipt, possession, use and transfer of radioactive Dem (g) - Depleted Ur-Wenn la certale ladestrini and commsevelat
materials or persons holding licenses issued by the United States Nuclear ,,. gens or devless.
Regulatory Commission authorizing the receipt, possession, use and (1) A generallicense is hereby issued to receive, acquire, poosses, use or

i

transfer of special nuclear material. Such sources must have been manu- tmsf deplad Man comend in industrid mid cosmeercial W
factured or imported, tested and labeled in accordance with a license or or devices for the purpose of providmg a concentrated mass la a smaE ;

i

permit issued by the comaussioner, the State Department of Health, the volume of the product or device when the product or device is smano.
New York City Department of Health, the United States Nuclear factured or imported in accordance with the specifications ==ama=ad in a
Regulatory Commission or any agreement State, and authorizing the license or pernet issued to the supplier by the , the State

Depemem M HeshA the New York Chy Deputaiew d Health, thedistribution under the generallicense of this item or equivalent. 4

(2) Terms and conditions. Every person in respect to generally licensed Unitd States Nuclear Regulatory Conumission or any agreesment State
Americima 241 or Plutonima calibration or reference sources shall comply and authotizing distsitnstion under the general menee of this itene or ks

*

with the following requirements: equivalent, provided that:

(1). Such person shall not possess et any one time, at any one (i) Such products or devices are labeled in accordance with the
3

location of storage or use, more than 5 microcuries of Americium 241 h b provisions of a license which authorises the distribution of the products i

and 5 microcuries of Plutonium in the form of generally licensed sources. V or devices. .i
- .

(ii) Such person shall not receive, possess, use or transfer any such (ii) Such products or devices are clearly impressed wkh the fouowing'

source unless the source, or the storage container, shall have affixed wording clearly legible through any plating or other covering *
thereto a label with the following statement or a substantially similar "Depined Uranium".

1 statement (2) Terms and conditions. Every person under this general Econse shaE;

4,

,

._ .
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TAC 1B 3 - (Continued) TABLE 42

9

(OENERAL LICENSES - ITEMS, TERMS AND CONDITIONS)
[' EXEMPT QUANTITIES*

Items (s)(2)(Continued) E.;

%
Radioactive Meterial ukruarge,

'

W comply with the following recluirements: _

An 100
l (i) Such person shall, upon receipt of a generally licensed device or ^"'qmony 122 (Sb 122).. . _ .

g$

.

IO

f,s[!m ny 124 m 124)_1 . product, register it with the commissioner on a form prescribed by him,
;c 73gg ,'733,, , | " *|,"'i "

) desaibing the radiation protection and control program to assure
' ' * *

'

physical control over the depleted uranium products and devices and Arsenic 74 ( As 74).. . .. . .. . 10:
" designed to prevent transfer to unauthorized persons and such other Arsenic 76 (As 76). .. 10..

100Arsenic 77 tAs 77).. . . . . ... .

I information as the commissioner may require.
Barium 131 (sa 138).. . .. 104

| 3 (ii) Such person shall not introduce such depleted uranium device

'[ or product, in any form, into any chemica!, physical, or metallurgical |
- - * y.

, ,

V
treatment or process except a treatment or process for repair or restora- Bismuth 210(Bi 210). I.

f tion of any plating or other covering on the depleted uranium- Bromine 82 (Br 82). 10

(iii) No such grson shall dispose of by abandonment or otherwise, Cadmium 109 (Cd 109). . . . . 10

Cadmium Il5m (cd Il5m).. 10,

any such product or device except by transfer to a person who holds a Cadmium IIS (Cd 115). . . 100.
bcense or permit to recdve such product or device issued by the
comnussioner, the State Department of Health, the New York City ", j| $ $' " $j s.
Dy-da.c.t of Health, the United States Nuclear Regulatory carbon 14 (C 14). 7. .. '. 100-

'..
Commission or any agreement State or in case of transfer to a general Cerium 141 (Ce 141). . . 100

| licensee within the State a copy of this general license with its terms and Cerium 143 (Ce 143). 100 ;
1Cerium 144 (Ce 144). .

100C

.

conditions and a copy of the registration form prescribed by the
Cesium 129 (Cs 129).. . . . ,

[ commissioner to be completed by the transferee or in case of transfer to
a non-Agreement or other Agreement State transferee, a copy of the $!,"," g'34 ' "''id ' '3

|Cs I3'

; appropriate regulation and registration form to be completed by the Cesium 134 (Cs 134). I.. .

/ transferee. Cesium 135 (Cs 135).. .. . . 104 ,

Cesium 136 (Cs 136).. . 10

j; (iv) Within 30 days of any transfer such person shall report in writing
to the commissioner the name and address of the person receiving the Ch ne 36 ( '. .. . $C " ( '

.. . . . 10 !
.

depleted uranium product or device. Chlorine 38 (CI 38).... '

.. . . . . 1.000[,! (v) Such person shall comply with the requirements specified in Chromium 51 (Cr SI)..
. . t00Cotielt 57 (Co 57). . . . . . .section 33.36, subdivision (a), paragraph (2) of this Part (rule) and such' "~

C o sSen)_ ~ . . . . .

| other requirements as the commissioner may determine to be applicable cj 58g 5g)
but otherwise such person shall be exempt from other requirements of Cobatt 60 (Co 60)2 | ." . .. ". '. '

'. I
' ',

1 i-

.. . .. .. . 100this Part (rule). Copper 64 (Cu 64). . . . . . . . . .-

Dysprosium 165 (Dy 165). . . .. . . . . .. 10.
100Dysprosium 166 (Dy 166).. .. . . .

. . . ... . .. 100J Erbium |69 (Er l69)...
E bium 17 8 (Er 171). . . . . . . . . . . . . . . 100

.. . .. 100a Europium 152 9.2 h (En 152 9.2 h).
,

I sEuropium 15213 yr (En 15213 yr). . .. . . . ..

I
i

Europium 154 (Es 154).. .. . . . . .. . ..

10
'

Europium 155 (En 155). . . . . . . . .. .... ..

1,000Fluorine 18 (F 18). . . . . . . . . . . . . .*i
. . ... . . ..

10 )| Gadolinium 153 (Od 153).... . .. . .

100Gadolinium 159 (Gd 159). . . . . . . ....

. .. .. . . 100'
, . Gallium 67 (Ga 67). . . . . . . . . . ..

.. . . .. .. . 10Gattium 72 (Ga 72). .... . . . .
Germanium 71 (Oe 71).. .... 100.. . . . . . . .

Gold 198 (Au 198). . . . . . . . . . . 100. .. .. ... ..

100Gold 199 (Au 199).. ... .. . . .. . ..... .

See notes at end of table
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TABLE 4 - (Continued)TABLE 4 - (Continued)
(EXEMPT QUANTITIES)

.

(EXEMPT QUANTITIES). , e
-

,

Radioerrive Merensi MkvWes .pegg,,cq g,,g y

Platinum 197 (Pt 197). . . 100
Hefnime 18 8 (H f 181) . . . . . . . . . . . . . . . . . . . . 10 Polonium 280 (Po 210). .

. ..

. . . 100 -

Potessium 42 (K 42)..
. 0. I.

.

Holmium 166 (Ho 166). . . . . . . . . . . . . . . . . . . . . . . IC.. . .. ..

| Hydro 8en 3 (H 3). . . . . . . . . . . . . . . . . 150 Potassium 43 (K 43). . . . . . . 10 |... . . . .
. . .

|
ledium I I I (In 1 I 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 Praseodymium 142 (Pr 142). . 100 t... .. ..

Indium il 3m (le l l3m). . . . . . . . . . . . . . . . . . . 100 Praseodymium I4)(Pr l43). . . .. . .. .. 100 t ',i! Indium II4m (In ll4m). . . . . . . . . . . . . . . . . . . . . . . .. .
.

10 Promethium 147 (Pm 147).. 10
ladium Il5m (In ll5m). . . . . . . . . . . . . . . . . . . . . . . 100 Promethium 149 (Pm 149). ,

. . ... . .. .

10 | f. . . .. ...

Indium I l 5 (In 115). . . . . . . . . . . . . . . . . . . . . . . . .. .... 10 Radium 226(Re 226)... . . . . . .. 0.01
Iodine 123 (I.123). . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 Rhenium 186(Re 186).. . . 100... . . . . ..... ..
lodlne125 (1 125) . . . . . . . . . . . . . . . . . . . . . . . . . . 1 Rhenium 188 (Re 188). . . . . . . . ... .. 100... ... ...

todine 126 (I 126). . . . . . . . . . . . . . . . . . . . . . I Rhoden 103m (Rh 103m). . . ... .. 100.. . .

todine 129 (I 129). . . . . . . . . . . . . . . . . . . . . . . .
. ...

. ... .. .. .. 0.1 Rhodium 105 (Rh 105).. .. . 100 |.. .. . .. ... .
lodine 131 (1 131). . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . I RuNdium II(Rb 81).. . ... 10 E i.. . .. .

lodine l 32 (I l 32). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 Ret >idium 86 (Rb 86). . |. .. .. . . 10
Iodine l 3 3 (I l 3 3). . . . . . . . . . . . . . . . . . . . . . . . . . . . I Rubidium 87 (Rb 87). . 10 |..... .. .. . . . . ..

Iodine l 34 (I 134 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 Ruthenium 97 (Ru 97). . . . . . . . 100 !
lodine 135 (I 13 5) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 Ruthenium 103 (Ru 103). ..

10 Ruthenium 105 (Re 105). .
. . ... . 10 I. . . . . -

.

tridium 192 (Ir 192). . . . . . . . . . . . . . . . . . . . . . 10.. . .. .....

100 Ruthenium 106(Ru 106)... ..
. . ... .

tridium 194 (It 194). . . . . . . . . . . . . . . . . . . . . . ... . . I |....... . .........

Iron 52 (Fe 52). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 '... .... Somerium 151 (Sm 151).... .... 10
Iron 5 5 (Fe 5 5) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 . . . ...

100
.. .....

Samarium 153 (Sm 153). . ...,

I roo S9 (Fe 5 9) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
. . .. ..

| Scandium 46 (Sc 46). . . . .. .. . . .. . .. 10
Kryptoe SS (Kr 85). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 Scandium 47 (Sc 47)..... ....

'

. . . .. .. 100......

Krypton 87 (Kr 87) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 Scandium 48 (Sc 48)....
Lanthanom 140 (1.a 140). . . . . . . . . . . . . . . . . . . . . . 10 Scienium 75 (Se 75). . . . . . . .

. . . .. . 10...

.. . ...... .. . .. . 10

Lutetturn 177 (Lu 177) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 Silicon 31 (Si 31) . . . . . . . . . . . . . . . . .
Mensanese $2 (Me 52). . . ... .. ... . .. .. 10 Silver 105 (A8 105). . . . . . . . . . . . .

. . 100.

10.. . ..... .. .... .. . . ....... ,

Mansanese 54 (M a 54). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 Silver I IOm ( As l lom). . . . . . . . . . . . . .. . .. I

Mensenese 56 (Ma 56). . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 Silver i l l (As 1 I 1). . . . . . . . . . . . . ... . 100. ........

Mercury lMm (Hs I97m). . . . . . . . . . . . . . . . . . . 100 Sodium 22 (Na 22). . . . . . . . . . . . . .... .. . 10... ............

Mercury IM (Hs 197) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 Sodium 24 (No 24). . . . . . . . . . . . . . . . . . 10. . .. . ..... .... . ,

Mer:ury 203 (H8 203) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 Strontium 85 (Sr 85). . . . . . . . . . . . 10. .. . ..... ... ..

Molybdenum 99 (Mo 99). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 Strontium 89 (Sr 89).... . . I.. .. .. .. . ... ...

Needymium I47 (Nd 147). . . . . . . . . . . . . . . . . . . . 100 Strontium 90 (Sr 90). . . . . . . . . . . . . . . . . . 0.1.. .............
. . .. ... ..

10
5"""d""'IIS''II"..*..'..*."..".'.*..*..*..*...*." ....... "... 10

Neodymlum I49 (Nd 149). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 ***

Strontium 92 (St 92)Nick el 59 (NI 59) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IM . .

Su lph"' 35 I5 3 5I- " " * ". . ". . ". ". . .". . * " . '. " ". . " * ". ". . . " . ". * " ".
* 100

Nickel 63 (Ni 63) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.........

Tentalum 182 (Ta 182). 10Nickel 65 (Ni 65). . . . . . . . . . . . . . . . . . . . . . . . 100
Niobium 93m (Nb 93m). . . . . . . . . . . . . . . . . . . . . . 10 Technetium 96 (Tc 96). . . . . . . . . . . . . . .

. . ...... . . .. ......
10.. . .. ... .. ........... .

Niobium 95 (Nb 95) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 Technetium 97m (Tc 97m). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 i
,

Niobium M (Nb 97). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 Technetium 97 (Tc 97). . . . . . . . . . . . . . . . . . . . . . 100.......... ...

Osmium 185 (Os 185). . . . . . . . . . . . . . . . . . . . . . . . . 10 Technetium 99m (Tc 99m). . . . . . . . . . . .. .... .... 100
..... .......

Technetium 99 (Tc 99). . . . . . . . . . . 10
Osmium 19 t m (Os 191 m). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 ..... .. . ........ ..

Tellurium 125m (Te 125m). . . . . . . . . . . .. . . ... ..... 80
Osmium 191 (Os 191). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100

Tellurium 127m (Te 127m). . . . . . . . . . . . . . 10
,

Osmium 193 (Os 193) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 . . .... . .... . .

Tellurium 127 (Te 127). . . . . . . . . . . . . 100 :... .. . . . .. ..

Palladium l03 (Pd l03). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 Tellurium 129m (Te l29m)..... ... 10.. .. . .. . ....

Palladium 109 (Pd 109). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 Tellurium 129 (Te 129)........ . .. .... .. ...... 100
Phosphorus 32 (P 32). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 '

Tellurium 13Im fTe l31m).. .. .. ...
10
10 |[

*

Platinurn 191 (Pt 191). . . . . . . . . . . . . . . . . . . . 100 Tellurium 132 (Te l 32). . . . . . . . . . . . . . . . . . ...
.. .... ...

..... ............. . .. . .... .

Platinure 193rn (Pt 193m). . . . . . . . . . . . . . . . . . . . . . . 100 Terbium 160 (Tb 160). . . . . . . . . . . . 10 1!. .........

Platinum 193 (Pt 193). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 Thallium 200 (Il 200). . . . . . . . . . . . . . ..... .. .. ..... ....... .. . .. . .. . 100
Platinum 197m (Pt 197m). . . . . . . . . . . . . . . . . . . . . . . 100...........

See notes se end of table
See actes at and of table
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j TABLE 4 - (Continued) TACLE5 I3

(c,j|[ (EXEMPT QUANTITIES) LIMITS FOR UNCONTROLLED AREAS.
-

;."
Jtedeseffee Meserdsf Aferoc ,,9,

(a) Serface contamination lintits.
,

;

y|h.
t

III AI h* **I''''''P
.. . . . . 100

(1) Removable: 15g 33 dem everase over emyThaDima 201 (T1201). . . . . . . . . . . . . .
100 one sudemThallium 202 (T1202). . . . . . . . . . . . . . . . . . * s. ... .

100 cm' 100 ce
f.

; Tha!!ium204 (11204). . . . . . . . . . . . . . . . . . . . . . 10

d5 pCl 100 dpni ==== h um &,

Thulium 170 (Tm 170). . .. ... . ... . . . 10
jThutium 171 (Tm 171). . . . . . . . . . . . . . . . . 10 ge,. gpg ,,s=

. . 10Tin I 13 (Sn 13 3). . . . . . . . . . . . . . . . . . . . . . .
<

g
Tunesten is t (W 181). . . . . . . . . . . . . . . . 10 (ii) Total (nsed): . d50 pCI 1000 dets everage over any

'4
, Tin 125 (Sn 125). . . . . . . . . . . . . . . . . . . . . . . . 10

'
s 100 cm' 0**8eff*(*

10 Fem
.. =

I Tungsten 185 (W 185). . . . .. . ... . .
g

j
..-

......... . . 100
1 Tunssten 187 (W 187)...

| [ Vanadium 48 (V 48). , . . . ... . . 10 2250 pCI 5000 dpm maximum [

Ecm' 100 cm' f"

... .. .. . . 1,000

l 5'.

-Xence 131su (Xe 131:n)....
' *

hXence 133(Xe 133). .... .. ... ... .. . 100
0.25 mrem at I cm l100Xenon 135 (Xe 135)... . ... ... ...

.... . .. . 100 hr t
F Ytterbium 175 (Yb 175).. ... ..I
; ,

................ .... . 10Yttrium 87 (Y 87). '
j

. 10 (2) Seta-Gamma emitters.'g Yttrium 90(Y 90). . . .... y..... ...
10Yttrium 91 (Y 91). . . . . . . . . . . . . . . . . . . . .. .. .

100 (i) Removable: 100 pC1 average over emya
one surfaceI Yttrium 92 (Y 92). . . . . . . . . . . . . . . . . . . . . .

100 (all beta-samma Ecm pe

Yttrium 93 (Y 93). . . . . . . . . . . . . . . . . . . . . '*lt'''8 '*C'Pt <h
. ..

maximune
Zine 65 (Zn 65) . . . . . . . . . . . . . . . . . . . . . . . .

. . IO Hydrosen 3) 500g
100

j. Zinc 69m (Zn 69te). . . . . . . . . . . . . . . . . . . . . ..

l.000
) Zinc 69 (Zn 69). . . . . . . . . . . . . . . . . . . . . . ... . .

100 cm'
i d everaseover emy

- } Zirconium 93 (Zr 93) . . . . . . . . . . . . . . . . . . . 10 Removable:
1000 pCI-100 cm. F ,.one surface10 (llydrosen 3)

{ Zirconium 95 (Zr 95). . . . . . . . .. ... . ..

.. . . 10 '

- 0 Zirconium 97 (Zr 97). . . . . . . . . . . . . . % maximumSi {'I Any radionuclide not listed above other than alpha-emitting. 0.1 ,g,V radioactive material... . . ....... . . .. .

(U) Total (nted): 0.25 mrem at I cm from surface.
.

. te0TEs:
I <I til Per purposes of section 38.7 of this Part trole) where there is present more than one g

radiomuende. the total possession umk for no securky shan be derimi as fonows:

1 (O Deteranne .h each radioaschde present the foDowing quotient: (b) Concentrations in air as d water: Table 6. Schedule II. A
*

I

! sa)sa the numwrmor equal to the queathy of the radionuclide present and the deman. (C) Concentrations in 300 and other materials except water: q
lanter aquel to the enems questky Ened in Table 4 of this Part trule). The swa of such i

i

gnaticats shan not escued 100. (2) Source material: 0.05 per cent by weight. L
.

g3o 9 gues,r Ju,iedictionallimits. The Endts Ested in Table 5 of this Part (rule) shaE apgdy to those IsmeeBe- f;
Queettry of RadlemocHde A Prwns +

tions and property that renimia subject to the jurisdiction of the Labor Law and this Part trole). f

,
E.nesept Quanthy of Radionuclide A f

Questry of RadionucHde B Present +, 300 ,

Emesnyt Quantky of Radlonuclide 8

(2) Por purposes of section 38 41. Table I. Esemption 2s of this Part(rule) where snare than one |
>

'I radionudide is geesent, the total. IndMdual pactage quantky Beit shaB be dertved as foDows: yj
(O Determine for each radionuclide preuent the folloeing quotient:

,*

; 2 (a) Set the numerator equal to the quantky of the radionuclide present and the densnieser}

l squal to the enemge quantky Ested in Table 4 of this Par. (rule). The som of such quotants. h

!i shan nat enceed r.
, i@) Esample:' ; '

Quantky of Radioenc5de A Present_ +
,#

.

Exempt Quantky of Radionnetide A

! Quantky of Radioneesde a Present_ +. I '
,

-

Esemp Quantay of Radionuclide 8
~

42 43

1
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! TABLE 6
TABLE 6 - (Continued)

|
~

CONCENTRATIONS IN AIR AND WATER
! ABOVE NATURAL BACKGROUND (CONCENTRATIONS IN AIR AND WATER

{ SCHEDULE I SCHEDULE F
-

[
Element Columni Column 2 Columni cdumn) SCHEDULE I SCHEDULEH

(etomic number) isotopr* Air Water Aw Water Element Columni Column 2 Columni Column 2
NC./mU 6Ci/mti luci/mt) fuCl/mt) (atomic numberl isotopr* Aw Water Air werer

* * #"O "O
I Actinium (89). . . . . . . . . . . . Ac 227 5 2mto" 6x108 8 x to '' 2 a 10 *

8 2 3, gge 4 , gg4I I 3 10" 9 x 10 8 9 x 10 " 3 x 10 (Dismuth (83) ). , .. . . . Bi 212 S I a 10 I a 108

Ac 228 5 8 x 10 ' 3 x 108 3 x 10 ' 9 x 108 I 2 x la' I a 108 7 a 10' 4mled
8 6 x10 " 9alos Bromine (35)... Br 82 S I a 10 8 m 108 s 3 , gga8 4 m leI 2x10' 3 a 10 .. ..

8i I 2 m la' I a 108 6 a10' 4 m 10
| Americhen (95). . . . . . . . . . . . . Am 241 S 6 a 10i2 I a 10' 2 x la" 4 a los

I Ia10" 8m10* 4 mIgia 2 xtos Cadmium (48) . . . . . . . Cd 109 S SaIP $ a 108 2x10' 2 a IS*.
4I 7 m 10e 3,gp 3 mIP, 2a10Am 242m S 6 m l&" I a I&* 2 x 10" 4 : IO* Cd Il5m S 4 a les y , gg4 g , gg, 3, ggs

s y , gg4 , gg 3 , igs
| 1 3 x 10" 3 s 108 9 x 19,88 9a108 I 4 a le

g , gg 1 x I0 Cd IIS S 2mIP I a 108 8 aIP 3a108Am 242 5 4 m 10e 4, ggs d
8

I $ s l0' 4 x 108 2:10' t a l0* I 2 10' I s l08 6:10' 4 : 50
8

Am243 S 6 m 1988 I a 10'* 2 x 10" 4 x 104 Calcium (20). . . . . . . . . . . . . . . Ca 45 5 3 a10' 3xled I a 10' 9 a 104I I a la' S a 108 4 m It' 2 m 10I I a 10" 8 a IOd 4 a Igu 3, ggs 8 6 a 10' 5mIPCa 47 5 2m19 l n 10
Aas 244 3 4xIO* I a l&8 Ia10' $ a 10: I 2mIf I a 108 e a 10' 3mIP

'"||:s ':||.a ':||r ':| ; 2:|g|8 ;;;;: ;;;g::;;;;;- ' c i=*- <'a . . cr 24'
sA. tim ,(si)........ ..... S. m

4 5xIP 3 x 10 Cf 250 S S a10" 4 mled 2 s ign g ,ip3I I a 17 8 x 10
4 5 m 10' 2 m 108 I I a 10" 7 m I0d 3m10" 3mIPSb 124 S 2x19 7 x 10 88 Cf 238 5 2 aspa I aled 6m10'u* 4a10I 2a10' 7mlod 7 x 10" 2, a 10 3, gg 3, ggs

2 m 10s , gg4 g , ggw g , gg4Sb 12$ 5 5 x 10' 3mIP
* I 3 x 108 3 x 108 9x10" IaIg4 Cf 252 5 6 x 10" 2 n It* 2 nit " 7 a104e

Argon (18). . . . . . . . . . . . . . . . . A 37 Sub'6 m IP I a I0 . ..
. A I 3 a It" 2 x 10 I a 10" 7 a 1044

d
.... . - Cf 233 5 8 m 10" 4 x It3 3 a 10" l a led4 4x10sA di Sub' 2 m 10

S's th
'

!I m I5 7 m 10
" "

8Arsenic (3 3). . . . . . . . . . . . . . . . As 73 S 2 m 108 Cf 254 S 4 2 88 Ia
I 4 a 17 I a Ig2 g , ggs 3 , g g4 g 3, ggia 4 a 1 2 m 10'" I a 10'

Carbon (6).. ..............C I4 5 4 x 10 2 m 10 I a 10* 8 a led
8As 74 5 3aIP 2 m 108 I a 10' S a 108

I I a 10' 2 m !&8 4m10' S 10 (CO2) Sub' $ n 1088 I a It
......i

......

d 4mIP 2 m 108 Cerium (38). . . . . . . . . . . . . . . Ce 141 S 4 x19 3 m10 2a108 9 x ItAs 76 5 I z 10' 6 a 10 I 2 m It' 3 a la 3 a IP 9 x 19d 3 x 10' 2aIpI I x 10' 6 x 10 ce 143 5 3 m It' I x 10 9 m IP 4 m IPAs 77 S S a 10' 2 m ISS 2 a10 8 x las8
I 2 a lt' I n it 7 30' 4 s I0s

I 4x19r 2 m 17 1 x 19a 8 m las c , g44 3 g , ggs 3,g 3, ggw g , ggs
Asetire (85). . . . . . . . . . . . . . . . Al 211 5 7 x IP 5 x 178 2 m 10" 2 x 10* I 6mIP 3a1 2 m 17" I a 108 J

Cesium ($ 5). . . . . . . . . . . . . . . . Cs 131 S IaIP 7 a 10 4 m 19 2 m 108I 3 x 10 2 x 10' I a IP 7 x 108 |
Berless (56). . . . . . . . . . . . . . . . Be 131 S I a 10 3 x 178 4mIP 2mled I 3 a 10' 3 m 102 I aI P 9 a1044 ,

8 2 a Ige : , gge 6 a 198

I 4xIF S 108 1 x 10a 2 x 1&* Cs 134m 5 4 x 10'
88 3 m Iga 2aIP I a 104 4xIP 3 x Igs I 6 m 10De 140 5 I a 10' 8 a 10

I ''4x10e 7 x 10 IxIP 2 x Igs Cs 134 5 4m10' 3 m10' I a 19 9 a 108d
I I " I'' I"I 4 " I' #*IBerkelluun (97). . . . . . . . . . . . . . Bk 249 s 9 x It" 2 Ig2 3, igu 6 x l&*

I lalf 2 x 102 4 a lf 6 m le* f9|ga !" | ", ggs
a

' "

Bk 250 5 1 x It' 6xlO 5 mie' 2x10d Cs 136 5 4x19 2 178 I s les 9
d 8I I a l&* 6 x 198 4 x 108 2210 I 2 19 2 x 198 6:10' 6 30

Beryllium (4). . . . . . . . . . . . . . . De 7 5 6mIt* 5 m Ig2 2 x 10' 2 x 108 Cs 137 5 6 migs 4 mIt* 2 x It' 2 a 198 !

8 I a IP S a It" 4 m 198I I a 108 3 a faz 4 x 108 2 a ISS I I a 10

Bismuth (83). . . . . . . . . . . . . . . . Si 206 S 2 x E0' I a 178 6 m IP 4 m les /% Chlorine (17). . . . . . . . . . . CI 36 5 4 x10' 2mIP I a its g,ip .

I I a 10' I a 178 5 x 10' 4 m Igs
- t 2 migs 2mIP 8 m 10" 6 a Igs )CI 38 5 3 x 10 I a 178 9 x 10' 4 mled i

8
6 x Its 1 2 x 10 I a 1031 207 5 2 x 19 2 x 108 6 mIP,o 6 mla

e8 8 7 m Iga 4, gg
sI I a 10e 2 m 10s $ a It , 4 x 10s Chromium (24). . . . . . . . . . . Cr $1 S I a 108 5 a 198 4 mIP 2 m108 ,

8 8 4 8BI 210 5 6 x 10, I a 108 2 m la' I 2 m 10 3 m 10 8 m 10 2 m 10 -

I 6 m It' I a 108 2 x 10" 4 x 178 See notes at end of table
See notes at end of table
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- TABLE 6 - (Continued) TABLE 6 - (Continued)

f. (CONCENTRATIONS IN AIR AND WATER (CONCENTRATIONS IN AIR AND WATER
ABOVE NATURAL BACKGROUND) ABOVE NATURAL BACKGROUND)j

} SCffEDULE I SCllEDULE 11 SCffEDULE i SCHEDULE il
,

i Dement Columni Column 2 Columni Column 2 Element Columni Column 2 Columni Column 2

R (eromic nemtwr) isotopr* Air Water Air Water (aromic numberl isotopr* Air Water Air Water
(uC/mU fuG/mQ (uG/mU 6eO/mU

, h healmU (nO/mQ fnO/mU InCi/mU
Fm 254 5 6 x 17s 4 ,ggs 2a10' I 17'

3 I a It' S a 10' Fermium (100).. . . ...Cobalt (27) . . . . . . . . . . . . . . Ce $7 5 3 m IO* 2 x 10 42 a 10'
I 2 x 10' I a 108 6 x 10' 4 m 10 I 7 Iga 4x10'

8 6 x 10' 3 a 10' Fm 255 S 2 m to' I a 10' 6 m10 " I a103 s 10'
. d

| Co SOm S 2 x 10' 8 x 10
.

s g , ggs 4, ggw 3, ggs'

4 8 I I : leI 9 a 10 6 a 10 3 x 10' 2 m 10
| Co $8 5 8 a 10' 4 a 10 3a10' I a 10 Fm 256 5 3a10' 3m10' Ia10 " 9a10''
i d

8 1 2 10' 3 : 10 6 10 ' 9 : 10'j/ j i S a lo' 3 a la 2:10' 9 : 19 d

Co 60 S 3 a 10' I a 10 I m 10a 3, ggs ,3,o,,,,g,),, ,,,,,,,,,,,p gg 5 3 , gg4 2 x 10 2 m 10 8 a I0

I 9mIP I a 17' 3 m 10" 3 a 10' I 3 m l&* I a le 9aI $ a 17*J

8 8 7m10 3a10' Ondolinium (64). . . . . . . . . Od 153 5 2 m 10' 6 a 10 8 m 10' 2mlod |i* Copper (29). . . . . . . . . . . . . . . . Cu 64 5 2 m 10 1 x 10
9 I I z 10 6 x 108 4 m 10 2 a led I 9 m 10 6 m 108 3 m 10' 2 m lod8 i4

8 8 i

I') Corlen (96). . . . . . . . . . . . . . . . C:a 242 S I a 10" 7 x 17 4 a le 2 a 10' Od 159 5 S 10| 2 a 10 2mI 8 m 108
8 I a 10 8 m 10' |I 2 x 17" 7 x IF* 6 m It' 2 m la' I 4 m 10 2 a 10

.
, Can 243 S 6 a 10 I a 10 2 a 10 5 a 10 Onllium (31). . . . . . . . . . . . . Ce 72 S 2a17' I a 10' 8 a 10 4 a 10' |

I
38 4 8 4

3 2m10s I 2m19 I a 10' 6x10' 4 a le' -

{ t

J I Ia10" 7 a17* 3 m 10 8 4 a 10 2 m 10' |8 7 a 10 Germentum (32). . . . . . . . . . . De 71 5 I u 10' 5 m 108
t Cha 244 5 9 a10:2 2 m led 3 m 10

'f I Ia17" 87IP 3 m 1038 3 a 10' I 6 m 10 $ a 102 2 m 10 2 a la'8
48 5 m Igs 4 m 10 2 a 10

5 m 17"8 I a led 2x10" 4m30' Oold (79).. . ...........As 196 S I a 108

; Cm 245 5
I 1 a 10 8 a 10 4 m 1788 3 a 10 8 6 m la' 4 m 10' 2 mlod Ia10'd 8

8 5 m 10' |
5 m 17"8 1 x IO* 2 m 10" 4 a 108

Am 198 5 3 x 17' 2710' I a 10| .
8

88 3 m 10' I 2m19 I a 10' 8mIP SaIP' O n 246 5 |

{ I I x 17 8 x 10' 4 m 10 8 $ a 10' 4 m 10s 2aled iCm 247 5 5 m Igin I a 17* 2 a10" 4 a104 Au 199 5 I a 10
I I s 17" 6 m 10 4 a 1788 2 x la' I 3 m 10' 4 a 10 3 m 10 2 a lO |'

8 d'
4

5 2 m It'* 4 a la' afnium (72). . . . . . . . . . . . . Mf 181 5 4 a 10 2 m 10 I a 10' 7 IP8

| Cut 248 5 6 m 17" I a 10
I I a 10" 4 x 108 4 m 10 I m 17 1 7 x lo 2mI 3 a 10' 7 a It's

8 8e

5 6 m 10 4 x 17 2 m 10 f olmium (67). . . . . . . . . . . . Ho 166 5 2 x 10' 9 aled 7 m la 3xid' -* 8 8Can 249 5 1 x 10 8

8 6 m igt dal 2 x 17 I 2 m it' 9 10' 6 10 3 : 19| 8.

i ' I I n !7 8
4 2 9, ggs 4 ,gg4 IlydroSen (1). . . . . . . . . . . H3 S S z IO* I a la' 2 m 17 3 m 10

| Dysprosiums (66). . . . . . . . . . . . Dy 163 5 3 a 10 I a 10 4 1 m la' 2 a 10 3:IP4 8 7 x 10 4 x 10 1 5 m 108 4
1 2 m 10 I a 17

Dy 166 5 2 x It' I z 17' 8xIP 4x19 Sub' 2 x 10' 4 x 10
......I

......

I 2mIP 1x19 7 : 19 4 m la' Indium (49). .. ........ In ll3m 5 8 x 10 4 a 108 3m19 I a 108

Einstaleien (99). . . . . . . . . . . . Es 233 5 8 m 10" 7 x 17' 3 x 10" 2 a 10s
g 7, gge 4, gga 2 m It' IaIP ,

I 6 m10 " 7 alod 2 m 17" 2 m Igs g, g gg, 5 g , ggt 3 , gga 4, gge 2 m ID'
8 2 m 10'4 2 x 17" 2 m IP I 2 m Iga $ a 17* 7 a 10*

Es 254m S $ x 19 5 a 17 8 d8 8 8 a 10 4x10
I 6mIP 5a1&* 2 a 17 2aIP In ll5m 5 2 s10 I a 10

' I 2 a 1&* I a Iga 6 a 10s 4, gg4,'

Es 254 5 2 x10" 4 mIO* 6 m 10 IaIP
9,mIP, ggs4 8 In 115 5 2 m 10' 3 x It' 9 m 10'.

8 4m10 4 x 17 I x 17I I z 10
8 I I 3 m Igs 3, ggs : , ig,

4 2 m 10 ' 3 m 10Es 255 5 5 x 10" 8 x 10
I 4 x 17" 8 x I I a 17 3 x 10 lodine (53)... I 125 S S a IP 4 m 10 8 a 10" 2 m 10'8 8.

9 a10" 2mlod
6mIP............

Erbiuss (68). . . . . . . . . . . . . . . . Er let S 6 x it 3 x 17 2xI 9x10' I 2 m 17' 6m17
3 a 10'8 I 126 S 8mIP S a 10I 4 x 17 3 m 10 t a 10 9 x 17 8 9 a 10s3 3aIF 3 a la i a 108 I a 10-8 6Er 171 S 7 m 17 3 x la 2 a 17 8 2 a 10" 6 a 1088 4 ^

I 129 5 2 x10' I a 10I 6m10' 3 x 17 2 x 10 I a 10 8 d
8 6xid I 7 a 10 6 x la 2 a 30 2 x I0

Europiens (63). . . . . . . . . . . . . Es 152 S 4 m 19 2 m 10 I x 17 I 131 S 9x19 6 x 10 Ia1 3 a la .

8 1 3 50' 2 x 10 Ist 6 : 10'(T,. =
s 6 : 10

| 9Jh) I 3 x 10' 2 : 198 I n lo 4
# 8 x 17' I 132 S '|t n IP 2 : la 3 a 10' 8 x 108 2 m It' 4 m l&En 152 S I a 10 8 2 ml0*I 9 : 37' S a le 3 : 19.

4* - R* -
I 13 yrs) I 2 m 17s 2xIP 6 m 17" 8 x Igs g g33 3 3, aga 2 m 17* 4 m 10" I a 10

| Er 154 5 4mIP 6alod I a 17' 2 m 10' I 2aIP I a 10' 7 a 10' 4mIP8 +

I 7 m IP 6 m 17 2 a 10 2xIP I 134 5 5 x 17' 4 a 108 6 x 10' 2 m 108 I4 2x108 IaIP 6a37*
|' Es 133 S 9xIgs 6 m IO 3 a 10 2 m led I 3 m 10S

I 7 x 10s 6 x 17' 3 m 10 2 a 17* See notes at end of table
.

'

s

i See poses at end on table
-
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TABLE 6 - (Continued)TABLE 6 - (Continued)-

(CONCENTRATIONS IN AIR AND WATER'

(CONCENTRATIONS IN AIR AND WATER ABOVE NA*I1)RAL BACKGROUND)
-

ABOVE NATURAL BACKGROUND)
SCHEDULEI SCHEDULE 11

SCilEDULE I SCilEDULE 11 Elem'nt Columni Cohnnn! Columni Cohnnual
Element Columni Column 2 Column! Column (**0mk" nonberf isotopr* Ay wayr Ay w,q,7

(ehunk manber) isotope * Ay wager Ay w,q
! A bO'mQ bOlmQ inO/mQ bO/mQ

(nOlmU (nO/mU (uC/mU (uG/m 8 2 m la 2 a 17** N M el(28). ........... ... Ni 59 5 S a 10' 6 a 10
| (Todine (3 3) Coet.). . . . . . . . . . I 135 5 IaIP 7 a 10'' I a 10' 4 x 10 I B a IP 6 m 108 3 m la 2 a Its ,

4
s 8 48 7 a le NI 63 5 6 a17 8 a 10 2 a la 3a19 |I 4aIP 2 a 178 I a 10

,

Irieum 07). . . . . . . . . . . . . . . . Er 190 S IaI 6 a 108 4m10s 2 m 1g4 3 3 m IP 2 a IP IaI 7 a led i
| I 4 m 10 $ a 108 I a ggs 2 mled Ni 65 5 9m19 4 a 108 3 a 108 4I a 10 |

It 192 5 I a la I a 108 4a10' 4 m its I S a 17' 3 a 178 2 a 108 I a ledI

I ? a 10 I a 108 9 m 108 4 m Ig Niobium Nb 93m S Iz19 I a 108 4aIP 4 s led
sIr 194 5 2 a 17' I a 178 8m19 3 a le (Columbium) (41). . . . . . . . . I 2mIP 1 a 108 5 a 10' 4mled

I 2 a IP 9 x I 5mla' 3m17s Nb 95 S S a 17' 3 a 108 2 a 178 I a IF*
Iron (26). . . . . . . . . . . . . . . . . . . Fe SS S 9 a 10' 2 a 10 3xle 8 mig 4 ! IaIP 3 a 178 3mIP I a IOd

4 s 2 m ggs Nb 97 5 6 m 104 3 m le8 2 m IP 9 a 104I I x 10 7 a 10 3 m le
Fe $1 S I a 17' 2n19 SaIP 6 x ggs I S a 104 3 a 108 2 m IP 9 a 104

- I I 5 m 10 2 m 1g 2 x 10' S x ggs Osmium (76). . . . . . . . . . . . . . Os 185 S S a IP 2 A 108 2 m 17e 7,gp8

I a 17' 8Kryptoe 06). . . . . . . . . . . . . . . . Kr 85ai Sub'6 x IO* ...

3 a 17'
. ... I S a 47 2 m 178 2 x IP 7 a 178

8

. 2 m la' I 9 R 10 7 s 108 3mI 2 a 17
8Os 19tm S 2 a 108 7 m 178 6 m 10 3 a 17Kr 85 Sub'I x10 ... .. ..

Kr 87 Sub'I a10' 4 8
. .. .....

8 2 x 10' Os 191 5 I a 30 3 m 104 8 4a1 2mledKr 88 Sub'I n10 ......

Immthemum (57). . . . . . . . . . . . . La 140 5 2 x la' 7 x 10.....43mIP 2 m Igi #8 I E 10' 2219I 4XI@ S E 17
4 4 m ID' 2 m 108i I x 10' 7 a 17 Os 193 5 4 m 10' 2 a 178 I a 108 6aIP4 88 8 4 x 10 I 3aIP 2 m 108 9 a10' S 10Imad (82). . . . . . . . . . . . . . . . . . Pb 203 5 3m10 I a 108 9 x 10

* I 2 m IO* I a Ig2 6 a 10s 4 xIg4 Palladium (46). . . . . . . . . . . . . Pd 103 5 I a 10 I a 108 5 m 108 8 3mleds* Pb 210 S I x 10" 4 x 17' 4 m 1788 I a la I 78l@ 88178 3 2 IO* 3 m17'
i 2 m 10" S x 108 8 m 1988 2mI Pd 109 5 6xIP 3 a 10 88 2 m 108 9 m 108 2 m Ig I 4mIP 2 a 108 I a 10Pb 212 S 2 m 10' 6 x 17* 6 a 17 8 7mIP
1 2 x 10 $ a 10' 7 m IGN 2 a la Phosphones (15). . . . . . . . . . P 32 5 7 m lo S a 10s 4 2a10' 2 a 108

8 8 4 3mIP 2a19Latetiuma 01). . . . . . . . . . . . . . . Le 177 S 6 x 17 3m19 2 a 10 I a 17 I 8 m 108 7 a 10
I 5 m 10 3m19 2 m 10' I a Ig4 Platinum 08). . . . . . . . . . . . . . . Pt 191 5 8:IF 4 ggs 3, gaa , gg4

Mangenere (25). . . . . . . . . . . . . Ma $2 S 2mIP I a 108 7 x 19 3 m 178 I 6 m IP 3 a 108 2 m 178 1 m IF*
d SaIP 3 a IgsI I a 17' 9 m 10 Pt 193mi 5 7 m 10 3 x 17 2aIP 1aIP4

8 I n Ig4 I $ a 104 3 a 10 2x19 I a IgsMe S4 S 4 x 10' 4 x 108 I a 17
I 4 m10' 3 m 108 IaIP I x Ig4 Pt 193 5 I a 10 3 m 17 4 I 9 a 178 8

4Me $6 S 8 a 10' 4 m 17 3 m It' I a 10 I 3 m 17' S a 10: I a 17 2 m 108
I $ x 10 3 a 10 2mIga 3 m ig4 , Pt 197m 5 6 x 10 3 a 108 2 a 17 I a 104 8

Mercury (80). . . . . . . . . . . . . . . IIS 197m S 7 a 17 6 m 17 3m108 2alod | | 5 E ISO 3 m IOI 2mI 9 m It4 8 3a1 I a 17*I Ba1 S a 10 3m10s 2 m 17 | Pt 197 5 8 a 10' 4 m 108 8 3 m ig4 I 6xIP 3 m 10 48 2ma I a 10H8 197 5 I a 10 9 m 10 4 x 10
I 3mI I a 178 9x10s 5 m 10 j Plutonium (94). . . . ~ . . . . . . . Pu 238 5 2 a Ig 2 g , gg4 7 , g gi, 3 , ggad

| HS 203 5 7 x 10 5 m led 2 m te 2 a 10s I 3 817" B a 104 I a 17II 3 E I7I

4I I a 10 3 m 178 4 m 10' I a 10 Pu 239 5 2 m Igs I a lod 6 a It'* S 108
'

Molybdenum (42) . . . . . . . . . Mo 99 5 7 a 17 5 a 108 3 m 10 8 2 Ig4 I 4 a 17" 8 m lod I a 17'8 3 a 108

I 2 x 17 I a 108 7 a 10' 4x19 f Pu 240 5 2 a Ig 2 I a led 6 m17'* S a104
C, _ (60) . . . . . . . . . . . . Nd 144 S 8 a 10" 2 m Igs 3 ,ggra 7 ggs I 4817" 88I0 I a 1788 3m19d

I 3 m 17 2 x 108 I a 17" 8 x 108 4Pu 241 5 9 m 17" 7 Igs 3, gget 2 x 10
8 8Nd 147 5 4 m 17 2 m 178 I a 108 6 a 10 I 4 178 d a l08 I s l0' I s l&

I 2al 2 : 108 8 10' 6 m igs 44 6 m 17'8 5 a 10Pu 242 S 2 a 17" I a 10I s 3 , god I 4 a 17" 9 a led I a 1988 3 a 10Nd I49 5 2mIP 8 a 17 6 x lo 8
1 '

I I x 10 8 x 17 5 m Iga 3 , g g4 - - Pu 243 5 2 a 108 I a ogt 6mIga 3 , gg48
488 3 m 10 I 2 m 178 I a 392 g , gge 3 , gg488 9 a 10 I a 17.

Neptualum (93). . . . . . . . . . . . Np 237 5 4 m 10| 4 4 m3g:2 3, ggs Pu 244 5 2 m 17" I a led 6 m 10" 4 a 1088 9 x 10I I I a 17

|
Np 239 5 8 a 17' 4m19 3 m 10s g , gg4 I 3 m 30" 3 a 10 84 I a 1788 I a 10

s g , gg4 Polonium (84) . . . . . . . . . . . . . . Po 210 5 S a 17'8 2 m 10I 7 m 10' 4a108 2 m le 8 2 m17" 7 a10'' 4 7 m 10:2 3, ggs1 2 a 178 8a10See notes at M ohable
See notes at end of table
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k.! TABLE 6 - (Continued)
"

TABLE 6 - (Continued)i.

3 [ (CONCENTRATIONS IN AIR AND WATER (CONCENTRATIONS IN AIR AND WATER*.

(1 } ABOVE NATURAL BACKGROUND) ABOVE NATURAL BACKGROUND)

}d . 1 , n. SCHEDUMi SCHEDUM H SCHEDUM i SCNEDUM R 0} . , .

t ., y 28nument .. CdumnI Cokmn2 Columni Column 2 Dement . Coheni Cwun.n2 CohmnI CMenne2 I,

,{- (esessaie musnowf . besspe' A& Water A& Water hromic names'f lsoupe' Ay wee,r A& reser*
, w

: h a/=0 esa/m0 m a/mo t;.a/ e.a/s'io 6,a/s'io ma/me esa/me ,
, ,

h' Poemssium (19) ... . .. ...... . K 42 S 2mR&* 9 m 10' 7a10 3a10 Samarium (62) . . . . . . . . . . . . . Se 147 5 7 a It" 2 a 198 2 m it" 6 a It'
h 4 88 7 m It'.s I I a 10 6 a 10 4 a 10 2 x10' I 3a10" 2a198 9 a 19 .4 8

2 mIP' 4 a19r:: Ptesmodymissa (39).......... Pr 142 5 2 a 10 9 a 30 7 a 10 3 x 10 San ISI S 6aI I a le
8

I 2 m 10, 9a1% 5s80' 3 m la' I I a la I a 10 5 m It 4 a 198g , ,

I a 10 I a 178 5 m 105 4 8aIP1 Pr 143 5 3 a 17 Sm 153 S a ft 2 m 10 2 m 10
[ I 2aIP Ial@ 6 a 10' $ z ggs S, 4 , gg, 2 a 108 I a Igs g,gp

, ,

g W (41). . . . . . . . . . . Pun 147 5 6x10s 6 x 17' 2 IP 2 a104 Scandium (21). . . . . . . . . . . . . Sc 46 S 2 m 10' IaIP 8aIP 4aIt'i

: f.
I I a 10' 6 m 10' 3 x 10 2 m 10 I 2a108 I a 108 8 a 10" 4 m Igsi 4(

i 8 I a los 4, ggs Sc 47 5 6 a 10' 3a10 2 a 80Pun 149 3 3x10' I a 10 8 9aIt''

g.I I 2 a 17' I a 108 8mIP 4 x 108 8 2 m Iga , , ggs1 3 la' 3 m 10I

j Frena-eentuan (91). . . . . . . . . . Fa 230 5 2 m IP 7 m 108 6 a 17" 2 :IO* Sc 48 5 2mIP 8 a 10 6 a 10 3 IM4

I I 8 a 10" 7 a 108 3 m 10" 8 I 10 8 a n0 3 a 10 3:IP,

7 4

' i t. Fa 231 S I a Ig 3, ggs 4 ggie ,2 a 17,

* 10 Selenium (34). . . . . . . . . . . . . Se 73 5 I a IO* 9xIM 4 a 10, 3 x 104

-

g I I a 10" 5 m led 4 r R&' 2 m 17, I I a 17' s a 10' 4 m 10' 3 a 17 ]
8

Pa 233 5 6x10' 4 m 108 2m17s , gg4 Silicon (14). . . . . . . . . . . . . . . 58 31 5 6 a 10 84 3 m ggt 2 m 10 9 a 17
1

e

2 a IP 3 a 10' 6mIP I 10 I I a 10 6 a 10 3 m le 2 m 108 4 8 8 s 4
$ ? I

2 a 10' 2 a 10 6 x 10" 7 x 19 Silver (47) . . . . . . . . . . . . . . . . AS 105 5 6 s 17' 3 m 17 8 2 Igs g , gg4hi Races (88)................ Ra 223 5
j i 2 m IU" I a 10 8a17" 4m1044 8 3 a 108 3a10' I a 104I 8 a 10

8 2 x10 " 2 a1&* A8 Ilom S 2 m la' 9 a 178 7 a IP, 3 m 10'Ra 224 5 SaIP 7 a 10eg i

I 7 x17" 2a104 2 m 10" 5 x *0* I I 10 9 a la 3 : IF 3 m 17'8e
i,

- d Ra 226 5 3 m 17" 4 x 19 3 m 1988 3 a 10s A8 Ill 5 3mIP I E 10 I I IO4 4EIN
i I $ m 10" 9 a 1&* 2 m 1982 3, ggs | 2x19 I a 10 8 a 10' 4 a It'* '| .

'.
Ra 228 5 7 m I&H 8 x 19 2 m Igst 3, gg Sodium (11). . . . . . . . . . . . . . . . Ne 22 3 2 a It' I z It' 6 m IF 4 u It'

I 4 m It" 7 L 10 I x 17' 3 10 | 9a10' 9 a led 3 m 10" 3 a IM4

j Rados (86) . . . . . . . . . . . . . . . . . Ra 220 5 3m19 I a 10 Ne 24 S I n IO* 6m19 4ai 2 aled....... .. .. -

I IaIP IzI $ai 3aIPI ..... ..

1 Rn 222 S' 3 m I U .... .. ......, ..3 m 10 Strontium (38). . . . . . . . . . . Sr 85m 5 4 m Igs 2 m la !xI 7al@i

6mId.
.....

......I 9m108
1 3 m ISS 2 a 17 IaI 7 a It'4 2 x 10I. ; Rhemhmm (75). . . . . . . . . . . . . . Re 183 5 3 x10 8 5 m ID' 3 a 17 Sr 85 S 2a19 3 a 108 8 a l0 I s IO*8

a i 2m19 8 m 10
3 2 x 10 9 x 17' I I a 10' 5 a 17 48 4 a 10 2 a 10 td& Re 186 5 6a10', 3 a 10 j

! I 2 a 10 I a 10 8 x 10 5 m It' Sr 89 5 3 x 108 3 a 17 3 m It'" 3 a IO*
8

8 3 a 10 3 x 10' I 4 m Iga 8 a 10 I a 10 3mIPd. " * Re 187 S 9xlod 7 x 10 .

4 I $ x 19 4 a 108 2 x 10 2 x 10' Sr 90 5 IaIP I a 10 3 a 1&H 3m19
'a ,) Re 188 5 4 m 19 2 m IP I a la 6 a 10 I 5 a 10' I z 10 2 m 17" 4 a l@8

.

; I 2:19 9 m 10 6x19 3 m l@8 Sr 91 5 4 a 19 2 a 10 2 a 10 7 a 1784 8'i

] Rhodem (45). . . . . . . . . . . . . . . En ?O3m 5 8 x10' 4 x 10' 3 m 10 I x 17 1 3 m It' I a la 9 la' 3 m IP8 8
. 4 8 ' 8 7 IMSr 92 5 4 m 19 2 a 108 2 a 10l " = 108 3 m It 2 m 10 I x 10Q

8 4 7 2m10 I a 108 6 m Igsy j Rh 105 5 .19 4 x 10 3 a 30 3 a 10 I 3 m 17
%, 4 > a 17' 3 m 10 2 m 17 IsI% Sulfur (16). . . . . . . . . . . . . . . . . S 35 5 3mIP 2 m 108 9 m 10' 6mIP8

d
11 Rubidhma (37). . . . . . . . . . . . . Rb 86 1 9m19 2a178 I a 10 7 x 10, 1 3m19 8al@ 9 a le 3 a 10

s 7 , gg4 2 x 10, 2 x 10 6 Tantalum (73). . . . . . . . . . . . . Ta 182 3 4 migs 3 , ggs , gp 4 IgsMi t a le s g a ggs 7 ggw 4, ggs g8 2 x its g , gg4 1 2 m lo4 Rb $7 3 $x19 3 a 17
?' [ Technetium (43). . . . . . . . . . . . . Tc 96m 5 8 m 108 4mIP 3 a IO* I a 108

g I 7 m Igs 3, ggs 2 xI P 2a104
8 I a 10 I a 1084 8 8 4 x10' I 3 x 10 48 3 a 19(- 3 Ruthenissa (44). . . . . . . . . . . . Ru 97 S 2 m 10 I z 10 8 x 10 d 48 6 m 10 3 a 10 Tc 96 5 6 a 10' 3 a It' 2 a 10 l n 108 I a 10t 2 x 10 .

d|
8 8aI $a198 2 mits 8, ggs I 2m19 I a 10Rs 103 5 3aIF 2 m 17

8 2 x la 3m10' 8 x la' Tc Me 5 2 a 108 I a 108 8a1 4alod1 8 m 10
8 I z 10' I 2 x 10 5 m 108 5 m 10 2 a104"

i Rs 10$ S 7 19 3 a 17 2 x 10
! l 3x19 3a1 2 m Iga g,g Te M S I a 10 $ a Iga 4 m 17 2ald'

j

3mIP 1 3 a 10 2 m la8 1 x 10 8 m lod48 4 a 10 2 m 10, I 2 30Re 106 5 8 m 10 84I 6m19 3 a 10 I a 10
See notes at end of table

, ,
See notes at end of table
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j (CONCENTRATIONS IN AlR AND WATER TACLE 6 - (Continued)
i ABOVE NATURAL BACKGROUND) (CONCENTRATIONS IN AIR AND WATER;
- SCHEDUM E SCHEDUM ll ABOVE NATURAL BACKGROUND)

,

{
Dement Columni Column 2 Columni Column 21 .

fareek number) Isorepe* AW Water AW Water SCHEDUM i SCHEDUM11
f Bement Columni Column 2 Columni Column 2j (ualm0 fea/m0 (ualm0 (ualm

intomne number) isotope * AW weser Aw wooer> ;
Technetiums (43) Coat.. . . ... . Tc 99rn 5 4 xIt' 2 x 17' I a 10 6 a 10| (uG/m0 (uG/m0 (na/m0 nsO/m0

4 *

j.|, I I a 10' 8 a 10 $ a la 3 a la
*; Te 99 S 2 a 10 I a ig 7, gga 3 a 17 Uranium (92) ). . . . . . . . . . . . U 230 5' 8 8 3 x 10"

I a 10* I a 17'
I a 10" S a 10*

i: I 6 x IO $ a 10 2aIP 2 a 10' I 4 4x10" Sa108I a10
- , Tseurlem ($2). . . . . . . . . . . . . . Te 125m 5 4 a 10 S a la IaIP 2 x 10 U 232 S Ia10" 8a178 3 a 10" 3 a 10'4

I I I x 10 3 a 10 4 x 10' I a 10 i I 3 a 10" 8 a 10 9 x le" 3 m 1084 4
/

Te 127m 5 3 a 10 2aIO Sa10' 6aIP U 233 S S a 10" 9 a 104
4 a 19" 3 a 10'
2 m 10",

,

[ I 4x! 2 a 10 I a 10' Sal @ l I a 17 9 a 17* 3 a 108a

Te 127 5 2 x 10 8 m la 6m10e 3. lad U 234 S* 6 a 10 9 a1&* 2 a 10" 3 a igs8j
f I 9 a 10' S a 10 3x10s 2 a 10' I : a 10' 9 104 4 mig" 3a10'i Te 129m S 8 x ICs 3, gg 3, gge j , ggs U 233 S* $ a 10" 8 a la* 2 a 10" 3 a la'.i

- 1 I 3 a 108 6mI I a la 2 x ISS I I a 10" 8 a 808 4 a 10:2 3 , igs
1 Te 129 5 $ a 108 2 x 17 2 m 17 8 x 17' U 236 S 6 a 10" I a 108 2 x It' 3xIM-

1 I 4 a 108 2 x 17 I a 30 8 m 17* I I n 10" IaIM 4 a 10' 3 a 10''

1 Tt 131m 5 4 aIP 2m178 8 6 a 10s U 238 S* 7 a 10" I IM 3 x tal 4 a 108I a 10'

8 6 : 10' d a lt' I t a le" t a l08 S a lt" 4 x 108. i I 2al0' I : 10
j Te 132 S 2 m la' 9 x It* 7xla' 3m19 U-natural 5 I 10" I a la S 1988 3 m 108'

I I x 17' 6 x 10 4mIP 2 a 178 I I a 30" I a 10 S a 10" 3 a 108J 4*

Turtless (63) . . . . . . . . . . . . . . . D 100 5 IaIP 1 m la 3 m IP 4 x Igs U 240 5 2 x 10' I a 10 8 x 10' 3aIP
f[;

,

4 1 3 a 10' I a 10 IaIP 4 x 108 I 2 x 17' I a 108 6 a 10' 3 a l@8I HaBue (81). . . . . . . . . . . . . . . Tl 200 5 3 x 10 I x 10 9 m 30s 4 ,gg4 Vanadium (23). . . . . . . . . . . . V 48 5 2 a 17' 9 s it* 6a19 3 a 108p
s 2 x 17* I 6 a los g , gg4 2 a 10' 3al@8 7 a 17 4 a la.'I I I a 10

: I 9x19 5 a la 3 a 108 2m17* Xe 133m Sub'I x 178 ,,,,,,
4, ggtI Tl 20I 5 2 a 108 9 x 10 7a10' 3 a 10 Xenon (54).. ...........Xe 131m Sub'2 x 10s4

,,,,

3 m 10'O .......

|4 T1 202 5 8 a 10' 4 x 10 3 m 108 I a 17* Xe 133 Sub' I a 108 3mIP ... .,.... .. ..... .,

m
i I 2 m la 2 a 10 8xIP 7 a 108 Xe 133 Sub'4 m108 IaIP

......I 2 m Iga ....p
3m1 9' 9 a17 " 6 a17'

2 a 108 I a 17 Ytterbium (70). . . . . . . . . . . . . Yb 175 5 7 z 104

a] ;;
3 a 17 g,gTl 204 5 6 a la

2 x 17 I 6 x 10 3 x 108 2 a las g , gg4I 3 a10
.: Marium (90). . . . . . . . . . . . . . . H 227 5 3 m It" $ a 104 I a 10" 2xIF Yttrium (39). . . . . . . . . . . . . . Y 90 5 I a 10 6 a 10 4 a 10' 2 a 108d

1 I 2s10" 5 a104 6 a10" 2m108 I I a 10 6 a 17 3 la 2al@8
,

|
'

n 228 5 9 a 17" 2 x 17* 3 m It" 7 a 10 Y 9tm 5 2xI@ I a 108 8 a 17 3 a la'8

I 6xIgu 4,gg4 2 a 17" I a 108 I 2a108 1 x 104 6 a 17 3 a 108
, n 230 5 2 a 10" $ a It' 8 a10'* 2x108 Y 91 5 4mIga g , gg4 g , gg 3,gp

T{l I 3 a10s g , gg4 g,gp 3, ggs
i I a 10" 9a1 3 x 17 8 3x19 ,

Y 92 5 4 a 10' 2 m la' I n Iga 4xIM8 7 x It 3ai 2 x IO |
d '

i *3
n 231 5 I a 17

I 3 a 10' 2 a108 I a Iga 6 a 108I I a 108 7 a la 4ai 2 x 104 '
1

il! n 232 S 3 x 17" S a 178 I a 17" 2 x 17 . Y 93 5 2 a 17 8 a lod 6aIP 3 AIM8

I I a 10 8 a 10 S a 19 3 s 10848 1 x 10" 4 (178'P p I 3 a 17" I a 17 g
Zinc (30) . . . . . . . . . . . . . . . . . . Zn 65 S I a IO 3 a 108 4 a 10' I a I&*4'* h Natural 5 6 m 10" 6 x 10 2 mit" 2a108

! l 6 a 10" 6 x 17* 2 a It" 2 m 108 1 6 m Iga 3, ggs 2 m IP 2 a 104
D 234 5 6 m Igs S a It* 2mIP 2 migs Zn 69m S 4a19 2 a 10' I m Iga 7, ggs

! I 3 x 10' Sal Isl0' 2 : 198 8 3 m it' 2 n te t a l&8 6 198
MaRuss (69). . . . . . . . . . . . . Tm 170 5 4xIga g a gg 3, gg 3, ggs 6 Zn 69 5 7 a 108 $ a 10 2 m 17 2 AIM

' ' 8 I 9 : 108 $ a lt 3 17 2 x 108i I 3 x 10' t a lO I 10 3 : 17 4Tm 171 5 I a 10' I a 17 4 x 10 3 AIM Zirconium (40). . . . . . . . . . . . Zr 93 S I a 17' 2 m IJ 4 a la 8 a 17
I 2 x 10' IaI@ 8 x 10 $ a 17 I 3 aIP 2 m10' I a le8 s g , gge,

' 8 811e (50). . . . . . . . . . . . . . . . . . . Se 113 5 4 m la' 2 x 17 I a 108 9 a 108 Zr 95 S I a la 2 a 108 4aIP 6 a 10'

I 5 a 108 2 178 2x10' 8 : 108 I 3 a lo 2 x 17' I 10' 6 10' .

I Se 125 5 Ia19 5 a 17* 4 a 10' 2 m la Zr 97 5 Ia1 5 a led 4aIP 2 x 105 '

yf I 8 x ID' Sa1 3xIP 2 m la I 9a1 $ a Ind 3 m It' 2a19
Tuasstem (Wolfram) (74). .. .. W III S 2aI I a 17 8m10e 4,i. S-e notes at end of table; 1 o '

| I I x 10 I a 10 4x19 3 m 10i

* W ISS 5 8 a 10 4a19 3 a la I a 17 8
|

-

'

8i1 I I n t&' 3 : 19 4 s ia l a t t''

( *| W IU 5 4 a l&' 2nI@P 2 10l a Iga 6 a 107 x 198 .

8I 3x19 2ml,

| See notes at end of table.

! [ $2
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TAZLE 6 - (Continued) TA"LE 6 - (Cortinued).

(CONCENTRATIONS IN AfR AND WATER (CONCENTRATIONS IN AIR AND WATER-

; ABOVE NATURAL BACKGROUND) ABOVE NATURAL BACKGROUND)
,| SCHEDULE I SCHEDULE 11 SCHwulEI SCHOULE11

. ] Drment ColumnI Column 2 ColumnI Column 2 $s*,*o"r'o'pe %' Y) %' ||
j (stemknumbert 190009e* Air Water Air Water y

_

hnO/m0 (wa/mU (nalm0 (seOlmU

J _

i 126. I 12,9. I 131. (I 133

60/m0 60/m0 6sO/m0 4sO/m0 i k is known thes Sr 90. I 125.

Any single resHonocHde mot
scl.r n o. , Pb uc. Po u0

,,,,d a ,or, e,,1, deca,,, ode

t,'s."' R ":*3d..a m',t.i- *i-~ 1
- f> * a a d wia i T m.mnet.Ca u
N belf-life less than f and Fm 234 are not Inernt., 9 a It' 3 a 158.

, , .

two boers. . . . . . . . . . . . . . . . . . Sub*IaR&* 3 a 108q If k is known that Sr 90. I 125. I
126. I 129. (1131. I 133. Sched.

Any single radioeuclide not Il only). Pb 210. Po 210. Ra
,sted above with decay snode 223. Ra 226. Re 228. Pm 231
ether them alpha ernission ce Th-met.. Ca 248. Cf 254 and
spoetn.coes fission and with Fm 236 are not present.. ... 6 It' 2 s it*.

radioective half. life arenter If k is known that Sr to. I 129
them two hours..... 3 a 10' 9 a 108 1a10'' 3aIg4 (I 125. I 126. I 131. Sched. Il......

enty). Pb 210. Ra 225. Ra 229
Cm 24s and Cf 254 are notAar single radioeuclide not 2 a 15, 6 e it,present . .. . ...g
Ifit is taown that (I 129.Sched.alpha -la&= or spostapeces 3

fismice. . . . . . . . . . . . . . . . . . . . 6 a 1088 4 aIt' 2a10'* 3a194 H onM. Re 226 and Ra M m 8 tnot present.. . . . 3 a 15 I a 19
'

h is known that alpha-
.

ters and Sr 90. I 129. Pb
Ac 227. Rm 228. Ps 130. Pu

241 and Bk 249 are not present. 3 s It' I s It''g, g , m gg, ,
2. "Sub" mamme ther webase abus are for submersion la a semisphericat infinite cloud of airborne 0 e 227 Ra

" ' ' " 228 and Pu 241 are not present. 3 s It'' I s 15"
3. These redom a===**stions are approprinse for protection from redee 222 coanbined with ks if It is known that alphe-

short-Eved deushears. Alterametvety, the value la Schedule I may be replaced try one' third (1/3) emitters and Ac 227 are not
j " working level". (A "wortbig lever ^ is drDaed as any combinaales of short-Eved redon . 222 et

, , , , , , , * " * * 3, y,as g , gg
deushters. peloaluse . 218. Irsd . Ild, binuuth . 214 and colonhun . 284. In one liter of air.
whhout segard to the degree of equiBbrium. that wiD resuk in the emission of 4.3 s 10' MeV og If k is known that Ac 227. Th:

alrha particle emersy). The Schedule II vehme may be replaced try cou thirtieth (1/301 M a "weet. 230. Pe 231. Fu 238. Pu 239. Pu .

f ! Ing level". 240. Pu 242. Pu 244 Com 248
U 249 and G m m un'

|
d. Per sohible riistures of U-230. U-234 med U.235 in air cha-ime toxicity sney be the Emdting et it

, , , , , , , * 3 , gg g , gg* * " " " " *

; . facsor. If the percent try weight (enrichree.it) of U-233 is less theo 5.the concentretlee value for a
g I 4Shour wortweek. Schedule I. Cohmus I is 0.2 milherses arenimme pcr cubic sneter of air

] .
everage. Por any euricheneet. the product of the everage concentration and thne of exposure 5. In any case where there is e adsture in air or water of more them one radiceuc5de, the
during 44 hour wortwert ehat not encued 8 x It' SA psCbbr/ml. Where SA is the specinc } Emiting values for purposes of this Toble shaR be determined as foRown-

activity of the urenhme inhaled. The concentrastos value for Schedule 11. Cblume I le 0.00j (a) If the identky and concentration of each radionocIlde in the adsture are known.
. 4 amlBigrosas uranium per cubic anser of air. The specific activity for natural uranium is 8.77 s It the Emking vehsee sha8 be deriveJ es fobows: Determine, for each radionuc5de he the

, ' f curies per grasm U..The spedfle activky for other mixtures of U-238. U-235 and U-234. If not muitare, the retto between the quantky present la the udsture and the Bak otherwise;

known. shes be: enabEshed in Table 6 of this Part trule) for the specific radionucade when act in e'
r

*SA = 3.6 It'cuiss/gran U U4epitteel mixture. The sust of such retics for eB radionuclides in the menture may not receed "B"*

4 'SA = 10.4 + 130 E + 0.00M E') 10 . El 0.72 E If radionocIlden A. 8 and C are present in concentreelous CA. CB and
4 . Where E is the pareestage by weight of U-233 espressed as percent. CC. and if the eppliceble MPC's tre MPCA MPCB and MPCC. 1

f
scarectively, then the concentrations shes be limited so that the

, *fo. lowing relationship exists-
g

n CA C. ~ -,

. . -,
MPCA MPCB MPCC =

f

$4 $$

9
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; TA".LE 7
m if enhet m idency or ihe conant e== cf any red.-wi.de w * mium, "* QUANTITIES APPLICABLE TO POSTINGInown, the Emitmg values for the purpmes of Tetde 6 shs# te

- (0 re p posa of scheduie 1. Coimma I - 6 e it" AND DISPOSAL REQUIREMENTS (i
'

'' (10 For pwposes of Schedule 1. Column 2 - 4 a It'
( 11 0 For purposes of Schedule 11. Column 1 - 2 ItF" Radioerriw Mkeo- Asdfoerrfce Mkro-

, *

| (M Fee pwposes of Scheduie II Column 2 - ) e 10' Meredels- curies Meredets cwrise

I (c) sf any of the comlitions specirled turlow are met. the cormpondins values spmfied Americium 241. .... ... 0.01 Hefnium III.. . 10 t. ...

| below may be used in Inu of their spmfied in nose (St (bl. above. Antimony I22. . . . . . . . . . . 100 Holmium 166. , . . . . . . . . . . 100
|

9 '

e (O If the identky of each radionuchde in the misture is known but the concentre. Antimony 124. . . . . . . . . . . . . 10 H ydrogen 3. . . . . . . . . . . . . . . . I.000
tion of one or snore of the radionuchdes in the msuture is not known the con. Antimony 125. 10 Indium 111. . . . . . 100 {

. . ... . . .......

100 Indium l l 3m. . . . . . . . . . . . . . 100 3ormtrarion limit for the misture is the Emet spenfied in Table 6 far the re- Arsenic 73. . . ......... i

|dionuclide in the udsture having the lowest contentration Emit; or Arsenic 74. . . ... ..... 10 Indium I ldre . . . . . . . . . . . . 10
(s) If the identity of each radionuchde in the miniere is not tnoon but it is kno.e 10 Indiurn I15m 100Arsenic 76. . . . . .. . ...

that certain redsonechden sprofied in Table 6 are not pment in the mixture. the Arsenic 77. . . . . . 100 Indium 115 "" * """" * * ' 10, .... ...
concentratiot Emit for #4 misture is the lowest concentration Emit specified in*

** ** * * ** * ** '0"'5" ""
Tehte 6 for emy redoeschde which is not known to be ebeent from the asiature; Barium 13 3. . . . '. ". . . ". . ". . ". . .10 todine 125. . '. ". '. '. . '. '. . . . I

'"

. . . ..,,
8 Barium 140. . . . . . . . . . . . . . . . . 10 lodine 126. . . . . . . . . . . . . . . . . . l .

|
(el If the adeture of redhm coushes of Uranium and he deuchter products in are Bismuth 2 8 0. . . . . . . . . . . . . . I lodine 129. . . . . . . . . . . . . . . . . . 0.1

*

dust prior to cheadcol processies of the Uranium ore. the values specified below mey be
B "i"' 82 " " ' " ' " " " * 10 lodine 131 " ' ' ' * * ' " " * * 1

used in seu of those deverusined in accordance with note (5)(a) above or those spmfied*

in mesa (5)(b) and (5)(ci ebove. Cadmhtm 109. . . . . . . . . . . . . . . 10 lodine 132- -- o o o - ~ ~ gg

Cadmium Il5m "" ""^" 10 30di" 333- - 3
,

(D For purpoque of Schedule 1. Column I - I e It''pCVail gross alphe activiay; lodine 134. .". . .". ." . . .". .". ". .". 10*

| or 5 a la" pCVal natural Uranium; or 75 nuerosreme per cubic meter of air
, g him IIS* ~ """" 100 .

30 lodine 135 m o o o. . ~ m o m 10i

g,yc,,, 4 3 * * * * * * * * * * * * * ". .
i

maturei Urusdam.
Calcium 47. . . . . . . . . . . . . . . 10 trids'um 192. . . . . . . . . . . . . . . . . 10

( (s) For purposes of Schedule II. Cohamn 1 - 3 It"pOfed gross alphe activityi

or 2 a st" pCVal r%eal Uranium; or 3 ancrograms per cubic meter of ei, Carbon 14. . . . . . . . . . . . . . . . . 100 iam,
...~o. ~ moo

i metweI Uraniuse. Cerium 141. . . . . . . . . . . . . . . . 100 Iron 52. . . . . . . . . . . ......

(el For larposes of this Note a redlonucIlde may be considmd as not pment in a mixture ! Cerium I 4 3. . . . . . . . . . . . . . . . 100 f rom 33 m o - - - - ~ - - o 100'

If (0 the ratio of the concentrattom of that radionuclide in the adutert (CA) to the coa. Cerium 144. . . . . . . . . . . . . . . . I Im n 59.................... I"

centrattom lie.dt for thet raflomuclide specified in 5chedule ll. of Table 6 (MPCAl dnes Cesium 3 29. . . . . . . . . . . . . . 100 Kryptoe 85. . . . . . . . . . . . . . . 100 I

I

Cesium 131. . . . . . . . . . . . . . . . l.000 Kryptoe 87. . . . . . . . . . . . . . . . . 10 ;eg y
mas enceed I/10. ca. ppgg g- pand (10 the som of such ration Cesium 134m. . . . . . . . . . . . . . 100 f.anthanum 140. . . . . . . . . . . . . 10

C um o--~ooon. Lutetium 177. . . . . . . . . . . . . . . 100,
m .a e esseddered me act pment in the adature does not enceed 44 um ... ............. Manganese 32. . . . . . . . . . . . . . 10

CA CB I Cesium 136. . . . . . . . . . . . . . . . . 10
.

4 HPCI + MPCB T E Mansana 54 o o o o o m - 10,*
| Cesium I 37. . . . . . . . . . . . . . . . . 10

M ensanese 56. . . . . . . . . . . . . . 10
. Chlorine 36. . . . . . . . . . . . . . . . 10 M a ry 197m............o 100 .

!

!
Chlorine 38. . . . . . . . . . . . . . . . . 10 'Mary 197. . _ . _ . o . . . o 100
C:. omium $ 1. . . . . . . . . . . . . . . 1.000 Mercury 203. . . . . . . . . . . . . . . . 10

! Cobalt 57. . . . . . . . . . . . . . . . . . 100 Molybdesum 99. . . . . . . . . . . . . 100 I| 4 abelt 5 8m . . . . . . . . . . . . . . . . . 10
Lobalt 5 8. . . . . . . . . . . . . . . . . . In Neodymium 10- ~ ~ ~ ~ ~ M

| Cobalt 60. . . . . . . . . . . . . . . . . . I Neodymium 14so n o m o n M
.

i

Nick'5 3' -- - 3"' ! Copper 64. . . . . . . . . . . . . . . . . . 100
Nick el 63. . . . . . . . . . . .". . . . . . .10

-

:

Dysprosium 165. . . . . . . . . . . . . 10 Nick el 65. . . . . . . . . . . . . . . . . . . 100
Dysprosium 166. . . . . . . . . . . . . 10 Niobium 93as. . . . . . . . . . . . . . . 10

g Erbium 169. . . . . . . . . . . . . . . . . 100 Niobiute 95. . . . . . . . . . . . . . . . 10
i Erbium 171. . . . . . . . . . . . . . . . . 100 Niobium 97. . . . . . . . . . . . . . . . 10 I.Europium 152 9.2 h. . . . . . . . . 100 Oselem 185............. .. 10

Europium 152 13 yr. . . . . . . . . I Osmium 191 m . . . . . . . . . . . . . . 100 'Europium 154. . . . . . . . . . . . . . I Osmium 191. . . . . . . . . . . . . . . . 300 .

Osmium 193. . . . . . . . . . . . . . . . 100 ({
Europium 15 5. . . . . . . . . . . . . . 10

Fluorine 18. . . . . . . . . . . . . . . . . I,mo Palladium 103. . . . . . . . . . . . . . 100.

I,

|
, Oedolinium 153. . . . . . . . . . . . . 30 Palladium 109. . . . . . . . . . . . . . 100d

Cadolinium 159. . . . . . . . . . . . . 100 Phosphorus 32. . . . . . . . . . . . . 10
Gallium 67. . . . . . . . . . . . . . . 100 Platinum 191. . . . . . . . . . . . . . . 100
Gallium 72. . . . . . . . . . . . . . . . . 10 Platinum 193m. . . . . . . . . . . . . 100
Germanium 71. . . . . . . . . . . . . . 100 Platinum 193. . . . . . . . . . . . . . . 100 I

Gold 198. . . . . . . . . . . . . . . . . . 100 Platinum 197m. . . . . . . . . . . . . 100 $

Gold 199... ... 100 Platinum 197. . . . . . . . . . . . . . . 100..........

.

.

__

. . . .
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* . TABLE 7 - (Continued) TABLE 7 - (Continued), ,

'p! J (QUANTITIES APPLICABLE TO POSTINO (QUANTITIES APPLICABLE TO POSTING
*

.

}. AND DISPOSAL REQUIREMENTS) AND DISPOSAL REQUIREMENTS)
''

t | ,.i. g.
,

*
3

- s .

Pseen: I. For the pwpocas of orction 38.31. subdMalon (bl. peresraph t4l and serinne 38.31' - , gg,M subdMulon (c) whm there 6s presene more than one reasonmende in kno.e amiemmen, she
Meerrisfr cardes Meterfels curies simie for the comb 6ns: son shan be dert.ed as fosows:

.
.

. . . 10 t - 04 Deweine for each radionuc5de preerst the foGoutse guestrut: Sus thePlutoedum 239. . . . . . . . . . . . . . 0.01 Tellurium 129m.. ..i '
j Poloalum 2 80. . . . . . . . . . . . . . . 0.I Tellurium I29. . . . . . . . 100 **mer*'or '4*at to the quantaf of the redlanucher preorge and the*

Potassium 42. . . . . . . . . . . . . . . 10 Tellurium 131m... . 10 d'"""d""'' ""*3 '' 'h' 9"*"'8 78'ud ia Table 7 ef ms Part trears. m ans *

I
'

-
"''"'" '""*"""'""I*''""""I8 * b 8"' "'"e4L setg aragraph (0 of this Part trole) and 100'38* *"bdM"*".31. sutur'mseen3 Porassium 43. . . . . . . . . . . . . . . '.O Tellurium 132.... * * * 10 for arction 38*

,

| , j Preseodymlum 142. . . . . . . . . . 100 Terbium 160. . . . . . . . . . . . . . 10 1

p,L parasreph ist satiparnsreph ein of this Part truie).
I b . 4 1..:um 143........;. 100 Thallium 200. . . . . . . . . . . 100 tap gammpic:

.

* Promethium 147. . . . . . . . . . . . 10 Thallium 201. . . . . . 100 avantity of Radionuchde A Present i

; ,

(f
,

Proenethium 149. . . . . . . . . . . . 10 Thallium 202. . . . . . 100 + '

... Quenemy of Radionschde A t isted 6n Tet te 7
Radium 226 0.01 Thalbum 204. . . . . . 10' . .

Rheniuss 18E2 .[.. 100 Thorium (natural)... 100 Quentity of Itadionuchde a Presens
| f . .

**** ***
'

j Rhenium 188. . . . . . . . . . . . . . . 100 Thulium 170. . . . . . . . . 10 Qusatisy of Radionuclide a Lisied in Tehae 7..

1 R hoolum 103m. . . . . . . . . . . . 100 Thulium 171. . . . . . ... 10 * 10 for 3a.31(b)(4)(13
10 sco far 3s.31 edi t4) tin'Jl Rhodium 105. . . . . . . . . . . . . . . 100 Tin II).. . .. . .. ...

R obidium 81. . . . . . . . . . . . . . . 10 Tin 125......... . 10"

| R uMdium 86. . . . . . . . . . . . . . . 10 Tungsten 181. . . . . . . . . 10
101 R obidium 87. . . . . . . . . . . . . . . 10 Tungsten 185.. . . .. ...

h R uthenime M. . . . . . . . . . . . . . 100 Tungsten 187.. . 100.

i J R uthenium 103. . . . . . . . . . . . . 10 Uranium (natural). . .. 100 ..

'i . Ruthenium 105. . . . . . . . . . . . . 10 Uranium 23 3. . . . . . . . . . . . . 0.01 TABLE 8
L R uthenium 106. . . . . . . . . . . . . I Uranium 234. Uranium 235. 0.01

! Samarium 151. . . . . . . . . . . . . . 10 Vana5ium 48. . . . . . . . 10 I APPROVALS
g.

| Samarium 153. . . . . . . . . . . . . . 100 Xenon 13 t m . . . . . . . . . ... 1.000 I |'

|[ Scandium 46. . . . . . . . . . . . . . . . IO Xenon 13 3. . . . . . . . . . . . . . . 100 Iless (a) - Reagent Kits. Rensent Kits for use with certain radio. I ;

, ; Scandium 47. . . . . . . . . . . . . . . . 100 Xenon 135. . . . . . . 100 pharmaceuticals by Group III medical licensees shall be approved by the 'l. .. ..
i Scandium 48. . . . . . . . . . . . . . . . 10 ... .. 100 commissioner.Ytterbium 175...
q Sdenime 75. . . . . . . . . . . . . . . . 10 Yttrium 87.. .. . . . 10,

Silicon 31. . . . . . . . . . . . . . . . . . 100 10 *Y "" 'Pseer: Oroup III sma=s n- authoria the use of generesors and approved ressens the for the*** ** * * *
! Silver 105. . . . . . . . . . . . . . . . . . 10 Yttrium 9 8. . . . ". ". . . . . . . . Ip

h h Il0m................. 1
p,vparation and use of radiopharmaceuticals for dansnostic sers.. .

g Yttrium 92. . . . . . . . . . . . . . . . 100
Silver 111. . . . . . . . . . . . . . . . . . 100

p{ 100Yttrium 93. . . . . . . . ...Sodium 22. . . . . . . . . . . . . . . . . 10i

1 ' Sodium 24. . . . . . . . . . . . . . . . . 10 Zinc 6 5. . . . . . . . . . . . . . . . . 10 -

Lnc69m.m o - M
Strontium $5. . . . . . . . . . . . . . . 10

.i Strontium 89. . . . . . . . . . . . . . . I Zine 69. . . . . . . . . . . . . . . . . . . I.000 |
om.~ -

1

*

[ Strontium 90. . . . . . . . . . . . . . . 0.1 Zirconium 93.. .. . 10... ,

Strontium 91. . . . . . . . . . . . . . . 10 Zirconimn 95. 10 .
~ . mom''

10Strontium 92. . . . . . . . . . . . . .. 10 Zircomum 97mmm .-~~- ,

Sulphur 3 5. . . . . . . . . . . . . . . . . 100 Any t*phe-emitting radionu. |,

Tantalum 182. . . . . . . . . . . . . . . 10 clide not listed above or i

< Technetium 96. . . . . . . . . . . . . . 10 mixtures of alpha emitters I

J H Technetium 97ms. . . . . . . . . . . . 100 of unknown composition. 0.01

lf! Technetium 97. . . . . . . . . . . . . . 100 Any radionuclide other than
Technetium 99m. . . . . . . . . . . . 00

4 ) alpha-emitting radionucIldes
! [ Technetium 99. . . . . . . . . . . . . . 10 not listed above or mixtures |
; Tellurium 125m. . . . . . . . . . . . 10 of beta emitters of unknown

*

h Tdlurium 127m. . . . . . . . . . . . . 10
,

.

s Tenurium 127. . . . . . . . . . . . . . . 100 jcomposition . . . . . . . . . . . . . 0.1
<

t
|

<

< h
i .

'

,

| *
| .

i 58 59,
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APPENDIX A APPENDIX A - (Continued)
_

SP'ECIFIC REQUIREMENTS FOR INDUSTRIAL RADIOGRAPIIY (SPECIFIC REQUIREMENTS FOR
,,

INDUSTRIAL RADIOGRAPHY)' . A.I Purpose. The requirements in this Appendix are established for!

persons utilitzing radiation sources for industrial radiography. The (b) Locking of sources of radiation. Each source of radiatica shad be
requirements in this Appendix are in addition to, and not in substitution of, provided with a lock or outer-locked container designed to prevent'

*

the requirements of this Part (rule). unauthorized or accidental production of radiation or the removal or
"

exposure of any scaled source. Any such radiation source shall be kept locked
A.2 Deflottlons. As used herein, the following terms mean: at all times except when under the direct surveillance of a radiographer or'

(a) Cabinei radiognrphy uring radiation equipment. Industrial radiography radiographer's assistance, or as may be otherwise authorized pursuant to g

using radiation equipment which is conducted in an enclose:1, interlocked section A.5, subdivision (a) of this Appendix. Each storage container shad [
cabinet such that the radiation equipment will not operate unless all openings also be provided with a lock and shall be kept locked when containing sealed

'

are securely closed and the cabinet is so shielded that it meets the condhions of sources except when the container is under the direct survedlance of a J

Exemption 11 Table I of this Part (rule). radiographer or radiographer's assistant. $;
(b) ladustrief radiognqphy. The examination of the microscopic or (c) Storagepreewurlons. Imeked radiographic exposure devices and storage ij

macroscopic structure of materials by nondestructive methods utilizing containers shall be kept physically secured to prevent tampering or nemoval by :.
radiation sources. unauthorized persons. ( .,

(c) Radiognrpher. Any individual who performs or who, in attendance at (d) Radiation survey histruments. The Ilcensee or registrant shad maintale'

the site where sources of radiation are being used, personally supervises sufficient calibrated and operable radiation survey instruments to make the /;-

required surveys. Each radiat on survey instrument shad be calibrated at h '.Industrial radiographic operations and who is responsible to the licensee or i

registrant for assuring compliance with the provisions of this Part (rule) and intervals not to exceed three months and after each instrument servicmg and a :
.

alllicense conditions. record maintained of thelatest date of calibration. Instrumentation required
d| t

(d) Radiographer's assistant. Any individual who, under the personal by this subdivision shall have a minimum rense such that two mil iRoentgens .

supervision of a radiographer, uses sources of radiation. related handling per hour through one Roentgen per hour can be measured. i;'

}ytools or survey instruments in industrial radiography. (e) Leat testing, repstr, tagging. opening, mod (ficwtlow andreplacement of

! (e) Radiographic egosure device. Any instrument containing a sealed scaledsourms.
source fastened or contained therein, in which the sealed source or shielding (1) The replacement of any sealed source fastened to or contained in a d
thereof may be removed or otherwise changed from a shielded to an radiographic exposure device and leak testing, repair, tagging, opemas or LI

unshielded position for purposes of making a radiographic exposure. any other modification of any sealed source shad be performed only by Qi

(f) Shielded room radiography using radiation equipment. Industrial persons specifically authorized to do so by the - hs, the State y
radiographic operations using radiation equipment which are conducted in an Department of Health, the New York City Department of Health, the

i United States Nucl*ar Regulatory Commission or any agreement State. f ,enclosed room, the interior of which is not occupied during any radiographic
operation, which is so shielded that every location on the exterior of such (2) Each sealed source shad be tested for leakage at intervals not to h
room meets the requirements of this Part (rule) for an uncontrolled area, and | exceed six months. In the absence of a certificate from a transferor that a 4
the only access to such room is through openings which are interlocked so that test has been made within the six-month period prior to transfer, the sealed y
the radiation equipment will not operate unless all such openings cre securely source shall not be put into use until tested. (s,

closed. (3) The leak test shan be capable of detecting the presence of 0.005 .

*I''*C"'k *h'**'able contanunation on the M source. An acwtak j
A.3 toetret. (a) Limits on levels of radiation for radiographic leak test for sealed sources in the possession of a radiography licensee would ,y

egosure devins and storage abinets. Radiographic exposure devices , ,

measuringless than four inches from the scaled source storage position to e j
, , g

exterior surface of such device shall have no radiation level in excess o , in a license issued by the commissioner, the State Department of Health. I8

milliRoentgens per hour at six inches from any exterior sarrace of the device. the New York City I4 t...c.t of Health, the United States Nuclear
Any radiographic exposure device measuring four inches or more from the Regulatory Commission or any agreement State. Records of leak test %
sealed source storage :nsition to any exterior surface of sucb device, an any results shall be kept is units of rriiesdis and shall be available for i
storage container for a scaled source or any outer container for a radiographic
eyposure device shall have no radiation level in excess of 200 milliRoentgens (4) Any test conducted pursuant to paragraphs (2) and (3) above, which ,-,y
per hour at any exterior surface and ten milliRoentgens per hour at one meter reveals the presence of 0.005 microcurie or more of removable radioactive ;
from any such exterior surface. The radiation levels specified are with the material shall be considered as evidence that the sealed source is leaking.
sealed sources in the shielded (i.e. "off") positions. The licensee shan immedistely withdraw the equipment involved from use ,

,8
,)
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'l' APPENDIX A -(Continued) l
,

"' ''

? APPENDIX A -(Continued) '

.# "' ' "(SPECIFIC REQUIREMENTS FOR (SPECIFIC REQUIREMENTS FOR '. . , -

i INDUSTRIAL RADIOGRAPHY)INDUSTRIAL RADIOGRAPHY)
J| 4

1t .
r , , ,
/ .

I*"' " * * * ""#' *,

Ir 5! S and shan causa it to oe decontaminated and repaired or to be disposed of in " " "
! 'l

d))
3 acxxgrdmare with the .M...aa s of this Part (rule). Within five days after

'

(2) No licensee or registrant shall permit any Individual to act as a radio.
' * 8"- *

t obtaining resuka of the test, the bcensee shall file a report with the-
,

b - commissioner describing the equipment involved, the test results and the grapher's assi* tant as defined in this Appendia until such individuals han: i

i e correct ve action taken. N ** "" "" I"'*8'''"""*

| " 'b ' (5) A sealed source which is not fastened to or contained in a radio. I ' "8

graphic exposure devia shah have permanently attached to it a durable th *

d

tag at least 2.54 centi neters square (one inch square) bearing the prescribed (ii) Demonstrated competence to use under the personal supervisionr

8 radiation symbolin a- dens with this Part (rule) and with at least the of the, radiographer the sources of radiation, related handling tools andi ,

- lastructions, " DANGER - RADIOACTIVE MATERIAL - DO NOT radisIson survey instruments which will be employed in his assignment.
HANDLE - NOTIFY CIVIL AUTliORITIES IF FOUND''. (b) Instruction of radiographers. The instruction of radiographers shad If

L (f) Quarterfy inventory. Each licensee or registrant shaft conduct a cover, but not be limited to, the following: i

)i
ensarterly physical inventory to account for all radiation sources received (I) Fundamentals of radiation safety. :
or pn==-d by him.The records of such inventories shall be kept available

'
'

-

(i) Characteristics of gamma and X-radiatiort.'- -' .s by the commissioner and such records shall include Modelfor -
No. and Serial No., the quantities and kinds of radioactive material, the (ii) Units of radiation dose (mrem) and quantity of radioactivity l

'

.

location of all radiation sources, the number, make, Model No. and Serial (Curie). i

| No. of any radiation equipment and the date of the inver. tory. (iii) llazards of excessive exposure to radiation.

(g) Utilization logr. Each Ecensee or registrant shall maintain current logs, (iv) Levels of radiation from sources of radiation.
which shall be kept available for examination by the commissioner. Such loss (v) Methods of controlling radiation dose: working time, working *

Ishall show the following for each radiation source: distances and shielding.,
i(1) A description (or make and model number) of each radiation source (2) Radiation detection instrumentation to be used.]

.

,{ or storage container in which the sealed source is located. re a n wwy instmrnents: operath, caHkah, j
;h,; se(2) The identity of the radiographer to whom the source is assigned. ;;

ij 0) 'Ibe plant or site where the source is used and the dates of use. (ii) Surveytechniques.

.jl (4) The voltage, current and exposure time for each radiographic (iii) Use of personnel monitoring equipment: film badges, pocket
expomumploying radiation #pment, dosimeters, pocket chambers and thermolum:nescent dosimeters.

gh (h) Inspection amf neetntencnce of radiographic exposure devices, storage g3, y,gsograp ;cequipmenttoy,u,,4.g ,

adj containers andindiation equipment. Ecch licensee or registrant shall conduet (i) Remote handling equipment.
a program for inspection and maintenance of radiographic exposure devices.

h[h I (ii) Radiographic exposure devices and sealed sources.
storage containers and radiation equipment on a daily and quarterly basis

I

y when in use to assure proper functioning of components important to health (iii) Storage containers.

[[@|
and saMy. (iv) Operation and control of X. ray w,;p..aa:.

k A.d # =ds sem= anfety ._ , _L for redlographers med radiographers' {
(4) The requirements of pertinent Federal and State regulations.
(5) The licensee's or registrant's written operating and emergency 0

paes==te. * procedures. p,. .
'k (a) Limiterions. (1) No Bcensee or registrant sha!! permit any individual to (c) Operating and n-uaag fs-J ;U. The bcensee's or registrant's

p act as a radiographer as defined in this Appendix until such individual has: operating and emergency procedures shall include instructions in at least the
(1) Been instructed in the subjects outlined in section A. 4. sub. following:

division (b) of this Appendis and demonstrated an understanding (I) The handling and use of radiation sources to be employed such that
'h thereof. no individual is likely to be exposed to radiation doses in excess of the limits

14 (II) Received copies of and instruction in the regulations contained in established by this Part (rule). ,

,

' this Appendix and the applicable sections of this Part (rule), his license
and the bcensee's or registrant *s operating and emergency procedures (2) Methods and occasions for conducting radiation surveys [
anddr b iedanunderstandmgthereof. (3) Methods for controlling access to radiographic areas. |

'
r
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APPENDIX A - (Continued) APPENDIX A -(Continued)'~
(SPECIFIC REQUIREMENTS FOR (SPECIFIC REQUIREMENTS FOR

"

, INDUSTRIAL RADIOGRAPHY) INDUSTRIAL RADIOGRAPHY)

(4) Methods and occasions for locking and securing radiation sources.
(5) Personnel monitoring and the use of personnel monitoring i (c) Radiarlon surveys and survey records. (1) No radiographic operations

equipment. shall be conducted unless calibrated and operable radiation survey instru-
(6) T.m -; -_k-- to field locations, including packing of radiation mentation as described in section A.3, subdivision (d) of this Appendix is

sources in the vehicles, posting of vehicles, and control of radiation sources available and used at each site where radiographic exposures are being made.
during transportation. (2) A physical radiation survey shall be naade after each radiographic

(7) Minimizing exposare ofinCividuals in the event of an accident. ' exposure utilizing radiographic exposure devices or scaled sources of
(3) "the procedure for notifying proper persons in the event of an rad;oactive material to determine that the scaled source has been returned

:. .naa g, to its shielded condition.
'

(9) Mainte'a==r*Mrecords. (3) A physical radiation survey * hall be rnade to determine that each

(d) FWrscannelmonitoring control. (1) No licensee or "8Istrant shall Pemit ""
exposure device or storage container as specified in section A.3, sub-9

" any individual to act as a radiographer or as a radiographer's assistant unless,
.
:

at au times during radiographic operations, each such individual shall wear division (b)of this Appendix'

either a film badge or tk.-~' k.-t dosimeter and either a pocket (y n aH e ept the mveys tequind by peragraph (3) d tMs
su vinon an s au kept avaHa e I r examination by theda.uneter or pocket chamber. Pocket dosimeters and pocket chambers shall

be repahle of a-n 1. doses from zero to at least 200 milliRoentgens. A " " " " ' " " " *
fum badge or thermolus=3=ar==t dosimeter shall be assigned to and worn by j (d) Specialrequirementsfor radiography employing radiation equ(Pme8t.
only oneindividual. | (1) Cabinet radiography. Cabinet radiography using radiation equip-

(2) Pocket da===ters and pocket chambers shau be read and doses I ment shall be exempt from other requirements of this Appendix. However,
recorded daily. A fihn badge or thermoluminescent dosimeter shall be j no registrant shall permit any individual to operate a cabinet radiography
kamediately prar===ad if a pocket dosimeter or pocket chamber is dis. 3 unit until such individual has received a copy of, and instruction in, and

dmetrated an understanding of, operating procedures for such unit, andcharged beyond its range. The film badge or thermolununescent dosimeter '

reports received from the film badge or thermoluminescent dosimeter has demonstrated competence in its use.

processor and records of pocket dosimeter and pocket chamber readings (2) Shielded rma radiography. Shielded room radiography using radia-.

shad be kept available for examination by the w- btaaer, tion equipment shall be exempt from other requirements of this Appendix,
" however:A J .5 --- __, prendum in radiographie spesadm. (i) No registrant shaR permit any indiviCal to operate radiation

(a) Serwriry. equipment for shielded room radiography until such individual has
(1) At least two individuals, one of whom shall be a qualified radio. received a copy of, and instruction in, and demonstrated an under-

grapher, tne other shau be a qualified radiographer or qualified radio. standing of, operating procedures for such unit, and has demonstrated
grapher's assistant shah be assigned to each radiographic operation competencein its use.

| involving radioactive material, unless specific exemption from this require. { (ii) Each registrant shan supply appropriate imm .d monitoring
i ment has been granted by the commisssioner. equipment to, and shall require the use of such equipment by, every

(2) During each radiographic operation, the radiographer or radio. Individual who operates, who makes " set-ups" or who performs
grapher's assistant shall maintain direct surveillance of the operation to maintenance on a radiation sschine for shicided room radsography.
protect against unau'Jiorized entry into a high radiation area, except: (iii) The registrant shall comply with au c6er applicable .4 s,

(I) where ;be higin radiadon area is equipped with a coctrol device or of this Part (rule).
an alarm systeza as described la section 38.31, subdivision (c) of this (3) Other redlografy usine radiation equipment shah exempt frosa.

Part (rule), or section A.3, s bdivitica (a), (c) and (c) and section A.5, subdiv'sion (c) of,

(ii) where the high radiation area is locked to protect against un. .
this Appendix,however:

authorized or accidentalentry. -

t (i) A physical radiation survey shall be conducted to determine that
(b) Posting. Notwitl=t=ading any provisions in section 38.31, subdivision the tsdiation machine is "off" prior to each entry into the radiographic

(c), paragraph (2) of this Part (rule), areas in which fidd radiography is bein, exrosure area. Such survtrs shall be made with a radiation meesuring
a swet capaine of measuririg radiation of the energies and at the doseperformed shall be conspicuously posted at the 2 mill' Roentgens per hour n

isodore line as required by section 38.31 of this Part (rule). rates ao be encoantered, which is in sood working order and which has
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.

been properly calibrated within the preceding three months or following '

the last instrument servicing, whichever is later. Survey results and
- accords of boundary locations shall be maintained and kept available

' ffof examination by the commissioner.
_

tii) Motnle or portable radiation machine shall be php cally secured8

to prevent semoval by unauthorized persons.

(iii) The registrant sha!t comply wha all other applicable requirements
of this Part (rule).
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U
DECONTAMINATION CRITERIA FOR WELDON SPRING CHDtICAL PLANT i

.b -
: 's a

I e, INTRODUCTION .
.

A study of available regulations and reports was undertaken to develop criteria ,.'-
._

which could be recommended for decontamination of facilities, soil, silt, under-
.

ground sewers and equipment at the U.S. Army Weldon Spring t.hemical Plant. The
,,
i

contaminant is believed to be almost entirely uranium which has been separatedi
i,

~ ' from its daughter products. Tnis will be determined during the course of sub-

sequent survey work. The proposed criteria are for the unrastricted release of''

e -

the site.
' s ,.

'

CONCLUSIONS
t
L. For equipment and facilities, including the surfaces of underground sewers, it

is recom:nended that thire criteria provided by Regulatory Guide 1.86, Terminetien

of Operating Licenses for Nuclear Reactors be used.
T .

!

:,

For soil and slit, the recommended release limit is 0.05 percent by weight which
,

.

L' is taken from 10 CFR 40, Licensing of Source Material. This value corresponds

2 n fg,
il.

to 0.15 nci g'
,

Nt: .

DISCUSSION;

b'! Potential Criteria For Ecuipment and Facilities'

Regulatory crite'ria which establish the " acceptability" of specific levels of..

L ... ,

conhahation as a function of end use are, at best, unclear. 10 CFR 20 does
o 7 , ; ;. , ,

d specifically establish maximum permissible levels of uranium in water and air
j w

for both occupationally exposed workers and the general public. These regula-
j. g

!! tions do not, however, define the icvels at which objects may be removed from a
!

licensed facility, or at what level a facility must be decontaminated for a li-
|;L ,N. !W.. .

cense to be. terminated.'...'
'

%

-y9, ,. 7 N;.~;},%, ;i ' . |. y
,

'

* .c:.;G '- .; , ,

' . . ,

..
. -.7 .. , 7, .; r,y,q. p : ,,, -..z ,- . , -, -

j. L .. ... ,f.... . . .
.

93 .

.,
*

.h _ ** * . , ,| .. *a s*** *
? q* *; V: . . * * * * * A*

*



- - -- -. - _ - _

h rej -
,

I ..
,

r~ ..

;f . . . , ,

_.

A general health physics guide, now enumerated in 10 CFR 20.1 states that "the
,:.-

i .

;f ~ . . ' . ' .. licensee shall make every reasonable effort to maintain radiation exposures
32

,.1' ;. -
,,.and releases of radioactive materials in affluent to restricted areas as low

. ..e ,

!
. .

as reasonably achievable" (ALARA). Appendix I of 10 CFR 50 has attempted to .)
.

,.
.

...

,-
Although not specifically .c?-. - .

quantify the "ALARA" value for nuclear power plants.- *

applicable to part 40 licensees, a criteria of $1,000/ man-rem has been estab-.g

f.
lished as a definition of ALARA for non-occupational exposure in the case of'l

j. As a future effort in this study, it.

j' . effluents from nuclear power reactors.

is int. ended to txamine the applicability of this criterion to decommissioning
l[.

As far as presently known, the criterion has not been anolied'I, - of facilities.
ib . in such cases to date.-

],

p g g or g u,id,e A S6,. Termination of Operating Licenses for Nuclear Reactors,i

although not specifically intended for source material licenses, describes the
:I. in

.

procedural approach recorsnended by the Nuclear Regulatory Commission (NRC)

ll
deconsnissioning a nuclear facility. This guide also formally presents accep-

table levels" of surface contamination for release of. property and facilities
.'

This guide specifies for uranium an average acceptable
;f to unrestricted use.
,

<

The mawi== contamination}. surfa.ce contmai,n,ation..l.e.vgl of.5,000 dpa a/100 ca .
t

h}-
.m .

-

u. . . , ...%. ,

level,may W a': factor.cf.3 greater and the removable conte = N tion may be 1000
,

,

also for.Ra-226 and for Thorium.
L @ m W 100 Ma%. Tho;following Table gives valuess

,

The Ta.ble3 Eitaken.41rectly from Regulatory Guide 1.S6.
e

I'
. ,, v
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TADLEI
*

I.
ACCEPTABLE SURFACE CONTAhllNATION LEVEI.S

I.
NUCLIDE3 AVERAGE c. MAXIMUMbd giggovj,gg,gt, e,

b
'

-

22 15,000 dpm a/100 cm 1,000 dpm a/100 em
- U nat,U 235,U 238, and 5,000 dpm a/100 cm

auociated decay products .
,

'2 2g 2 300 dpm/100 crn 20 dpm/l00 cm
Transuranics, Ra 226, Ra-228, 100 dpm/100 cm

[, Th 230.Tb 228,Pa 231,
.

'l, Ac 227,I.125,I.129 ~

1 2 2

Th nat Th232,Sr 90, 2000 dpm/200 cm 3000 dpm/100 cm 200 dpm/100 cm2

/- Ra 223,lu 224, U 232, .

Il 3126,,1131,1133
,

2 1000 dpm h!!00 cm"2 15,000 dpm h/100 cmi' Beta pmma emitters (nuclides
~ 5000 dpmM/l00 cm *

[li with decay modes other than tipha
*

cmission or spontantot:s (!::fon)
*

7 except St 90 and others noted above.;-

[,
.

*Where surface contamination by both alpha- and beta-gamma +mitting nuclides en.ists. the limits established for a!;ha and
beta garnma emitting nuclides should apply independently.
b s used la this tele, dpm (disintegrations per minute) means the rate of emission by radioactive matedal as deterrr.in;d by er.:cet! .sf,,- i d cei:h :.*.e
the counts per e.snuts observed by an appropriate detector for baca: ground, efGciency, and geo:uctric factors asso:.zte[l A

-

instrumentatict j f less su: face a:ca. the
.

85tessurements of =vertre contami . ant should not be averaged ovat more than I square meter. For ob e:ts oI,

![ , ever:sa shouM be d: rived for cach such object. 2
Me maximum contaminn' ion levet applies to an erca of not mo:e th:n 300 cm .
'The amount of semovable radio:ethe material per 100 cm of surface area should be determined by viping that area with trf f!!ier ce2 i
seit absorbent pipet, applym; mniciate premire. and tuttring t'te amou: of r:dissepe sneteris) on the wipe with en y e- z:r
instrument of known efdciency. Ehen remor:ble conutritatio:t on objects of less surfa'ce ases is determined, the persi:r t lev 41s

T
'',

sho !d be seduced proportionally and the en6 e surf ace shoald be wiped.
L-

-

.

'l-
-

6
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-

L
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"
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Unrestricted Use Radiological Contamination Limits _taken from the Boiling
.I_ September 1,

Nuclear Superheater Power Station Deconmmissioning Final Report,
-[_

|; 1970, are reproduced as Table 2. These limits are nearly identical to Regu-1 -

latory Guide 1.86 and are typical of reactor decommissioning at several sites;;v

Bonus, Elk River, Hallum and Piqua. In the case of the Bonus reactor, a por-
F- Each reactor decommissioned (men-
I tion of the facility was entombed on site.
I. a documented decommissioning plan, which included site
[_ tioned previously) had
] Following the deconunissioning, a final report was issued
|. survey commitments.

p. which included the final survey results. The survey plans we.re not given in~

I

. '[ ' appear to be common for all reactors.detail, nor die

..

Radioactive Commodities in the DOD Supply Systems, November 1976, advocates _*
.

[ regulations for uranium, thorium and radium, which are identical to the afore-
Li

mentioned, guides in NRC Regulatory Guide 1.86, when Lpplied to the unrestricted

[, release of equipment and facilities..

Control of RadioactiveProposed American National Standard ANSI N328-197,
|

Surface contamination on Materials, Ecuipment and Facilities to be Released
,.

Permissible
b,i for Uncontrolled Use, is currently in the final stages of review.

contamination limits, generally the same as Regulatory Guide 1.86, are pre-'

*

L
sented a g with the recommended methods to be followed in measuring this con--

This standard does not apply to' contamination dispersed through
*!

tamination.

, - material or contaminated soil. Specific criteria for release of items are1

Two appendices describe methods of equipment decontamination andpresented.,
This standard,

present a hazard analysis of surface contamination levels.,

i,

L^E when it becomes effective, will only be a " consensus standard" and will repre-

! sent " good practice". This will only have the effect of law should the NRC or
L The NRC currently

other regulatory agency reference it in a law or guide.

has no plans to. incorporate it as a Regulatory Guide, however, the proposedL

4
--

,
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TABLE 2 -UNRESTRICTED USE RAD 101DGICAL CONTAMINATION 11MITS

Option 1 Option 2

_ _ !sotope' Totall Removableil Totalli RemovablefI
, _

* U nat, U'", U"', Th nat, 10,000 dpm e/100 cm' 1000 dpm e/100 cm' Avg: 5000 dpm a/100 cm' 1000 dpm e/100 cm'
Max: 25,000 dpm e/100 cm'Th'8', and associated decay

*

products

Other Isotopea which decay 1000 dpm e/100 cm' 100 dpm e/100 cm' Arg: 500 dpm a/100 cm' 100 dpm o/100 cm'
Max: 2500 dpm a/100 cm' -

by alpha emission or by spon-
*

taneous fission ,

Beta-gamma emitters (Isotopes 0.4 mradAr at 1 cm** 1000 dpm #r/100cm' Avg: 0.2 mrad /hr at 1 cm** 1000 dpm dy/100 cm'

Max: 1.0 mrad /hr at I cm**with decay modes other than
alpha emission or spontaneous-

fission)

* Where surf ace contamination by both alpha and beta-gamma emitting isotopes exists, the limits established for alpha and beta-gamma emitting Isotopes
9 shall apply independently.

1 The amountof renmvable rrdloactive material per 100 cm' of surface area shall be determined by wiping that area with dry filter or soft absorbent
paper and with the application of moderate preseure, and arsessing the amount of radioactive material on the wipe with an appropriate Instrument of
Paown efficiency. In determining removable contamination on objects of lesser surface area, the pertinent levels shall be reduced proportionally, and

.

the entire surface shall be wiped.
5 As 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 and count rate meter, for background, efficiency, anel geometric factors associated with the instrumentation.
f Measurements of total contaminant shall not be averaged over more than 10 square meters. For objects of lesser surface area, the average shall de

derived for each such object. '

** Measured through not more than 7 mg/cm' of total absorber,
Enher Option 1 or Option 2 may be used. For example, if all beta-gamma readings were less than 0.4 mrad /hr at 1 cm. Option 1 could be seed;Note:
but if the maximum reading were 0.8 mrad /hr, material could be released under 0;b.a 2, providing the average was less than 0.2 mrad /br,

* .
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l y Guide 1.86.
limits for uranium are the same as those included in Regu ator

1

I ,

i
-

i

h~ i f Application for_
Regulatory Guide 10.4 is the Guide for the Preparat on oI'

Although this guide does not apply to
Licenses to Process Source Material.

!*

i the NRC's view-j
activities related to the reactor fuel cycle, it does g ve

-

' radiation safety !
[.

point or. items it needs to consider to review the users ~

[I

I ted in
The guidelines presented here are the same as those presenr

I~ program.
f contamination.

NRC Rest.lat >ry Guide 1.86 for acceptable levels of sur ace..

f. ,

i n average ac-
There seems to be adequate precedent for Uranium for us ng aI

i' for unrestricted |
2

/100 cm
ceptable surface contamination level of 5,000 dpm a

f-

}"

'. The maximum contamination leve3 would bei.
release of equipment and buildings.

and the average may be over an area of 1 square meter.
y

,

2
15,000 dpm a/100 cm

11 2

,f"
Removable contamination may be 1000 dpm n/100 cm .

Potential Soil Criteria-

i

Li Regulations _: 0.002 pCi/ gram as the
For transportation purposes, Army regulations defineI-

The Department ofif.
fIi boundary between radioactive and non-radioactive solids.

xemption fromf
b Transportation (DOT) also uses 0.002 pCi/ gram in granting an e
[[,

d- special transportation requirements.f
|

I

i or'I.i 10 CFR 40.4 defines " source material" as any combination of uran um,
hich are greater than 0.05j .

thorium in any chemical or physical form or ores, w4I!- This same definition is also called an " unimportant quan-'
'

percent in weight.
.

[l.1 This value could potentially be used for soil contamina-
,

p;

tity" in part 40.13. The regulation|

For U-238, this corresponds to 1.5 x 10 " UCi/g.
'f tion levels. is required for posses-[g

clearly states that at this activity level no license:

j. There are no restricticas placed on the use of
sion and use of the material.( .

L

I

t
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such material.y

'l" Guidelines for clean-Up of Uranium Tailings from Inactive Mills:
f~ ;

he report found the limiting ' pathway of exposure to be diffusion of Rn-222.
,

Because the uranium in this case is in equilibrium with its daughters, the
- I

,

The limit proposed for unrestricted use is 0.5
|. limit is based on Ra-226.

The recommendation is also made that each parent of Ra-226 be limitedr pCi/g.~ ~

II to the same value "so that future problems caused by Ra-226 in-growth are '

_ Wis value seems unduly restrictive for application to U-238,avoided".
g

which has been separated from long-lived daughter products in that approxi-
{.

years will be required for 0.5 pCi/g of U-238 + U ,*234 to yield8
1, . mately 10

This report chooses a resuspension factor of 3 x 10-8f

f7 0.4 pCi/g of Ra-226.
Il from the work of Healy for evaluation of the airborne particulate hazard.

,-

L- Colorado's Plutonium-In-Soil Standard:

The State of Colorado adopted a standard in 1973 for platonium contained 3-.-

This standard utilizes resuspension factors for plutonium from soi' to
soil.

-\.
air, considers the radiobiological risk associated with general public exposti.teQ _

to plutonium, and uses the philosophy to keep public exposure to a minimum.*

2

f[^ he standard that was established was 2 dpm/g dry soil or 0.01 pCi/m .
r

k- The report presents measurements of plutonium in soil and in air for quiescent

Following a recommendation of EPA for conditions where local dis-conditions.i

turbances were routine and of high frequency, they adjust the resuspension fac-
,

They use the adjusted resuspension term of 1 x lO"/m.tor by a factor of 100.

They also take credit for a reduction in " surface" contamination by a factor
}p

- of 10 based on agricultural plowing in the area.

\ .
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'O- A Proposed Interim Standard for Plutonium in Soils:
_

he extensive review and treatment of data on resuspension appears to be appli-
I.

cable to the evaluation of hazards of Uranium in soil. For the long term averager v

conservative value, a resuspension factor of 3 x 10-'/m is chosen for the upper ,
;[

{- 0.1 cm layer of soil. Using the 10 CFR 20 non-occupational exposure limit of

3 x 10-12 pCi/cc and dividing by three for average population exposure yields*

I- 2
1 a permissible level in soil of 0.33 pCi/cc U-238/m for the upper layer of soil.
.I1

This limit would correspond to 2 x 10" pCi U-238/g for the upper 0.1 cm ofm .

'l, soil using a soil density of 1.6 g/cc. Healy allowed a factor of 10 increase in''

contamination with depth in soil. Thus, for any 1 cm depth in soil, the inferred-

limit for U-238 would be 2 x 10-8 pCi/g.''

r

bl Criteria for Radioactive Clean-Up in Canada
._

~ Canada established criteria for the decontamination of facilities and property
i

C
- involving uranium mill tailings. These critieria are applicable for cases in

f, which uranium is in equilibrium with its daughter products. The principal

hazard is taken to be radon daughters from the viewpoint of inhalation. Cri-r. .
T.

' teria were established for external gamma radiation also. The primary clean-up

,,

criterion for radon daughter products is 0.02WL, and that for gamma radiation

| is 0.05 mR/hr indoors and 0.1 mR/hr outdoors. In addition, if contamination is
, \
>

[[ found that was, introduced by human activities, it should, where practicable, be
"

!

|-
removed to an approved waste site. Additional criteria were established for

L
J

prompt interim action and.an investigation level.
\~

i
|y ^ Engineering Assessment of Inactive Uranium Mill Tailings, Shiprock, New Mexico
1

]f Radiological criteria established for this engineering assessment are divided ,

|L I

into two general categories:
<

~

!

{ 1) Criteria applicable to structures with tailings underneath them or
*

, ,

I

8 ]
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'I within 10 feet

~

2) Criteria pertaining to the mill tailings site and open land
i!

The criteria utilized for habitable structures are the guidelines published
'

'

1

-_
by the Surgeon General of the United States for use in the Grand Junction,

*

Colorado, remedial program. These guidelines recomend graded levels (based

' on yearly average values) for remedial action in terms of the extarnal gamma.
,

Ii radiation (IX;R) levels and of the indoor radon daughter concentration (RDC)
f~ _ levels above background found within dwellings constructed on or near uraniumj
'I.

mill tailings.

The recomme:. ded graded levels are as follows:'
7

,

EGR RDC Recommendations
..

Li
Greater than Greater than Remedial action indicated

,

0.1 mR/hr* O.05 WL
l.

From 0.05 to From 0.01 to Remedial action may be

jT 0.1 mR/hr 0.05 WL suggested
3
:Ii

Less than Less than No, remedial action
0.05 mR/hr 0.01 WL indicated.,

-

:L .

,

The criteria for land decontamination have the objective to reducing residual
.

, .

L. gansna radiation to levels which are as low as practicable. However, topographic

and economic considerations frequently preclude complots decontamination. A*

C
Provisional maximum of 40 VR/hr above background is used in such circumstances.

1 -
Average background in the Shiprock area was determined in this study to be 9

s. UR/hr. As a guideline for the land beyond the site, if residual gama levels
14

are less than 10 ER/hr above background, the land may be released for unrestric-

I ted use. Where cleanup is necessary the radium content of the soil should be

reduced to nomore than twice the radium background in the area. If the radio-
i .

*1 mR/hr = 1,000 ER/hr

e
J

9.
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.r.
l
|. active tailings material is stabilized in place, the same criteria apply but

control of gamma radiation would be by an earth covering. However, the area~

.,

I should be designated by a controlled area, be fenced to limit access, and be
,

*
.

restricted as to human occupancy. The numerical guidelines provide a basis
,1 . .
:

~. for the e: gineering assessment, but are subject to review based on the overall

!I . findings of Phase II.

.

[, ,

Report by the AEC Task Group for Cleanup and Rehabilitation of Enewetak Atoll

- The criteria established 'ere for weapons test debris primarily Cs, Sr, and

Pu. The primary exposure pathway was estimated to be ingestion of contamincted*

F- foodstuffs grown locally. The basic guidance was derived from the work of the
-

l_'

L Federal Radiation Council. The resulting guides for planning cleanup actions

11 reported were:

Whole Body and Bone Marrow 0.25 Rem /yr*

'l '
}. Thyroid 0.75 Rem /yr

.

Bone 0.75 Rem /yr
'

Gonads 4 Rem in 30 yr
.

.

h Since there is no adequate scientific information which would support general

guidance for cleanup of plutonium contaminated soil, guidance can only be de- ,

,

veloped on a case-by-case basis using conservative assumptions and safety fac--

tors. With this in mind, the Task Group recommends the following for use in'

-

p -

j making decisions concerning 28'Pu cleanup operations at Enewetak:
f. -

<40 pCi/gm of soil 'orrective action not required1) c
'

!

i 2) 40 to 400 pCi/gm of soil - corrective action determined on a case-by-cases

. basis *,'considering all radiological conditionsE
I

.~, 3) >400 pCi/gm of soil - corrective action required
!

( - .

+

-- Since the primary consideration was exposure via the ingestion pathway, there

e

10
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.

e
'

.
,

appears to be no applicability to the cleanup of uranium.
e

l~
NCRP Report No. 50, Environmental Radiation Measurements

t

B' This zaport provides data on the abundance of naturally occurring radionuclides
.

For U-238, the values in soil range from 0.3 to 1.3 pCi/g.in soil and in rocks.
,

E
.

SUMMARY
t

E To compare the various limits which might be applied to U-238 in soil, the fol-
,

lowing list in the same units is offered: nci U-238/g soil

Non-radioactive solids for purposes of transportation 2

0.15Exempt from licensing as source material

0.0005Suggestions for U tailings based on Ra-226
,

5 Calculation bar,ed on Iterim Standard for Pu 0.2
a

2
-

Surface contamination of 5,000 d/m/100 cm 0.14
'

% 0.001Typical soil content

i

*

In conclusion, the recommended release limit of U-238 in soil is the value

taken from 10 CFR 40, as being exempt from licensing or any other requirements.,

This value of 0.15 nCi/g is in close agreement with the value calculated based
!

on theoretical considerations and Healy's report. It also corresponds almost

exactly with the 5,000 ct/dpm/100 cm for release of equipment assuming the con-2

' taminant is in the upper 1 mm of soil. The use of 10 CFR 40 has the merit of

being a regulation; the calculations would be additional back-up support.

k. %

4
,

1 .

h
k - - - - - - - - - _ - -
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U.S. NUCLEAR REGULATORY COMMISSION

REGION I

Report No. 40-501/82-01

Docket No. 40-501

License No. C-5023 Priority Category

Licensee: Aluminum Company of America, Buffalo Works

1880 Elmwood Avenue

Buffalo, New York

Facility Name: Gruber Supply Corp./ Commercial Pipe and Supply

Inspection at: 1880 Elmwood Avenue /1920 Elmwood Avenue, Buffalo, New York

Inspection con ucted: June 29, 1982

Inspector: ph A, / f FA

Jpansen ahtion Specialist grate signed.

Robert F. Kelley, Senior Radiophysicist date signed
State of New York

Approved by } 2- b
h D. Kinneman, Chief, Materials Section 'datd signed
N.1

.

Inspection Summary:

Inspection conducted on June 29, 1982 (Report 40-501/82-01)

Areas Inspected: Special announced closecut inspection of a formerly licensed
site engaged in production of magnesium thorium casting alloys, including inter-
views with current site owners and independent measurements of radiation levels.
The Region I inspector was accompanied by a representative of the State of New
York.

Results: All thorium had been removed from the site when the licensee vacated
the site on June 24, 1958. No radiation levels above background were identified
in areas surveyed. The site meets current criteria for release for unrestricted
use.

hvp/ p -
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'
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DETAILS -

1. Individuals Contacted

A. Carl Gruber, President
Gruber Supply Corporation
1880 Elmwood Avenue
Buffalo, New York 14207

B. John Hurley, President
Commercial Pipe and Supply
1920 Elmwood Avenue
Buffalo, New York 14207

2. Background

Aluminum Corporation of America (ALC0A) was licensed for the experimental
use and production cf magnesium thorium alloys under AEC License No.
C-5023 which named ALC0A's Buffalo, New York and Cleveland, Ohio Works as
authorized places of use. This license expired February 28, 1961 (see
Enclosure A). Information supplied to NRC's Office of State Programs by
the State of New York dated September 11, 1980 indicated that ALC0A
registered 30 mci of natural thorium (approximately 594 pounds) pursuant
to NYS Industrial Code 38, effective December 15, 1955; however all
materials were returned to the A.E.C. prior to June 24, 1958 (See
Enclosure B).

New York State performed a close-out survey of the ALC0A Buffalo Works at
1880 Elmwood Avenue, Buffalo, New York, on June 26, 1958 and found no
evidence of any radioactivity in any part of the plant. The report also
indicates ALC0A vacated the site on June 24, 1958. (See Enclosure B).

3. Inspector's Observations and Interviews with Current Occupants of the
Formerly Licensed Site

The site formerly o::upied by ALC0A Buffalo works at 1880 Elmwood Avenue,
Buffa'o, New York has been owned and occupied by Gruber Supply Corpora-
tion since March 1, 1973. The facility consists of a two story office /
store building (approximately 7,000 ft ) connected by a loading dock /2

skylight storage area (approximately 9,000 ft ) to a large warehouse2

(approximately 67,500 ft"). The construction of the facility is brick on
concrete slab. The warehouse area is in part subdivided into smaller
storage rooms. (See Enclosure C) the warehouse area is used for storage
of plumbing and bathroom fixtures.

The inspectors met with individual A and discussed the scope and purpose
of their visit. Individual A provided the inspectors with a site diagram
and granted permission for a survey of the site. He suggested the inspec-
tors contact individual B since the ALCOA foundry site had also included
the warehouse building at 1920 Elmwood Avenue which shares a common wall
and is directly adjacent to 18E0 Elmwood Avenue. (See Enclosure C).

-
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Aluminum Company of America 3

The inspectors contacted individual B, discussed the background, purpose
and scope of the inspection. Individual B granted permission for a
survey of his warehouse.

The warehouse building (approximately 22,500 ft ) at 1920 Elmwood Avenue2

shares an approximately 75 foot length along its southern walls in common
with 1880 Elmwood. The building walls are brick and the floor is cement
slab in some areas. This warehouse building is currently being used for
storage of various size pipe.

4. Independent Measurements

The inspectors were accompanied during their surveys by individual A at
1880 Elmwood Avenue and individual B at 1920 Elmwood Avenue. Radiation
levels were measured at knee level using a Ludlum Model 12S MicroR meter
calibrated April 19, 1982.

1880 Elmwood Avenue: Radiation levels ranged from 4 to 8 microroentgens
per hour in the offices, hallways and store areas, from 6 - 10 micro-
roentgens per hour in the loading dock skylight, storage rooms and total
warehouse area. Radiation levels increased up to 16 microroentgens per
hour when the survey meter was placed directly on the brick walls.
Radiation levels ranged from 6 - 10 microroentgens per hour in the out-

,

side environs 5 to 20 feet from the walls of the buildings on the site.

1920 Elmwood Avenue: Radiation levels ranged from 6 - 10 microroentgens
per hour within the warehouse building with an increase up to 16 micro-
roentgens per hour when the survey meter was placed directly on the brick
walls. Radiation levels in the outside environs 5 to 20 feet from the
walls of the warehouse ranged from 6 - 10 microroentgens per hour.

,

5. Exit Interviews
,

The inspectors reviewed the scope and results of their findings separately
with individuals A and B.

6. Conclusion

Radiation levels measured at 1880 and 1920 Elmwood Avenue are indicative
of the natural background of the site.

The site meets current NRC criteria for release for unrestricted use.

-
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UNITED STATES ' * *

h [h1 ATOMIC ENERGY COMMISSION
3M'. ; +1 l' '

WASHINGTON ES, D.C.
*

-.h 'b f%
g sinn *

mam.v====
SOURCE MATERIAL LICENSE

40-501
WND License No. C-5023'',g. Aluminum Company of America

W6, 1145 Wilshire Boulevard Dated! FEB i *' 1860
Ios Angeles 17, California *

--.

$ Attention: Mr. R. H. Zanes"'

.

Centlemen: * .

g.,3 Pursuant to the Atomic Energy Act of 1954 and Section 40.21 of the Code
9.lW of Federal Regulationsi Title 10 - Atomic Energy, Chapter 1, Part 40 -~j Control of Source Material, you are hereby licensed to receive posnessiony .,

y of and title to sixteen hundred (1,600) pounds of cource enterial for
F experimental use and for the pmduction of magnesium thorium casting alloys,58$ in accordance with the procedures described in your application of February
d -K 8 1958 aM yam letter of March 24, 1958. This licmse extends to yourMh falo, N.K. Wo*Dnd Clev$ransfer and de[ks. .land Ohio WE., ucensed to iver possession of and title
2I-M t;o refined source material to any person licensed by the Atomic Energy[.U' Cor: mission, within the limits of his license.
, .s

As a condition of this license, you are required to maintain records of.

.B:ir. . your inventories, receipts and transfers of refined source material.
'?$.

This license is subject to all the provisions of the Atomic Energy Act of,g- 1954 now or hereafter in effect and to all valid rules and regulations of
the U. S. Atomic Energy Commission, inclua.4.ng 10 CFR 20, " Standards Forv

im- Protection Against Radiation."
s

Nd, Neither this license nor any right under this license shall be assigned or
otherwisetAct of 19.5Vgansferred in violation of the provi,sions of the Atomic, Energy'M T # R ! ~-

: b - . <riW s. a 'l (1_ ]. r.. . ...j. .v:W . *'WW'.. -

4 - " '-4 W ""m-*1-.
. - - . . .

.
' -

3 .. ...

,| a .f :]M ' M ah m ty 28,1961h IT.C t.:I' .m . vr{ ig.rij w II ~; A :<.df et * *m
- 2 a 1g,- . m- -. - + - -- -

gy: FOR THE ATOMIC ENERGY COMMISSIONq_:a

M
f'# I J. C. Delaney
WJ Chief, Nuclear Materials Section~

-- Licensing Branch
y$' Division of Licensing & Regulation
fd-@

W-
We e,

j!
_

~ . j
-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - -
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M DEPARTMENT OF LABOR -

INTER. OFFICE MEMORANDUh4
-

?'

En e%n 8.
,

'

# 3-123-58 2 k''' *?# N'D Y#
Industrial HycienTo: Dr. P. orris Kleinfeld, Director Office surfalo

From: Dr. Albert J. 2osso Date July 10, 1958Assoc. Industrial Hygiene 2h'ysician .

Subject: Aluminum Company of America Seg. J01h2-

1880 Elmwood Ave.
Bu.ffalo, N. Y.

Date of visit: June 26, 1958
Visited by: C. F. Candee, Hadiophysicist
Person interviewed: Jos. Sciascia, Maintenance ForecE.n
Heason for visit: Gn request of the company tc checic the build-

ings for possible contecinatien.

..

.

REPCET '

.

This company vacated the preciras on June 24, 1958. Thorit.m
alloys had been'used in the manufacture of aluuinum castings.
All residual radioactive materials have been returned to the

*

A.E.C. The 140 K.V.? G. E. X-ray unit still 1emains in the
plant subject to sale.

,

.

CONCI.USION

There is no evidence of radioactivity in any part of the pinut .
HECOFD'ENDATION

None.

.

?- y .-, .

.L _ . .i..w : .y.sc.. . .

Cornelius F. Car.dee
Radiophysicis t

1 j.E 5
i

Al rt J. Ecsse, M.D.
Asscc. Industrial Hygienc Physician

H:L
CFC

.

.

O

Gb 208 (10-53)
m
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