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DEC 19 19%5

metaTRACE, Inc.

ATTiv:

Elaine M, Holland

13715 Rider Trail North
Earth City, MO 63045

Dear

Ms. Holland:

We have reviewed your application dated November 1, 1986 requesting a license
and find that we will need additional information as follows:

1.

Describe how metaTRACE, Inc. will know or determine that environmental samples
received contain byproduct or sour:e material. How will you determine the
relative hazard of the samples.

1f containers with less than the quantities in Appendix C of 10 CFR Part
20 will not be labelled "Caution, Radioactive Material"”, describe how they
will be designated so individuals will be aware that they contain low
levels of radicactive material,

Licensed Material

a. Provide the name and mode)l numbers for the gas chromatograph
detector cells you wish to use. Our records do not show that Hewlett-
Packard part number 19319 has been approved and registered with the
NRC. In order for a device to be authorized on the license it must
be registered and approved or you must submit the information
requested in the Guidelines for Sealed Source and Device Custom
Review (attached).

b. Please review Section 40,22 of 10 CFR Part 40 and indicate whether
you can operate under the provision of the general license.

¢. 1f chemical, physical or metallurgical operations are to be performed
on significant quantities of source material (i.e., grinding,
testing, dissolving, catalytic reactions), describe the specific
processes and provide an estimate of how much source material is used
in each,
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4.

Authorized User Training

In order to approve Paul Humburg as an authorized user who can
supervise the use of radicactive material, we need evidence that he
has actual experience handling unsealed radionuclides. Please
describe his experience in this regard. List the radionuclides

and quantities for which he has experience. If he does not
currently have sufficient experience, he can obtain it under the
license under an authorized person's supervision and reapply at

Please provide the name of the project manager of chromatography
who will use and supervise the nickel-63 electron capture detectors.

Supplement the procedures described in Attachment No. 2, Item IV.D.
and Attachment No.3, Item I1.D. to include procedures to keep all
radioactive samples in capped containers, to use trays, absorbant
coverings, etc., to prevent the spread of contamination to
facilities, equipment and personnel.

If any source material samples or byproduct samples will undergo any
operation that could result in airborne contamination, please describe

the precautions that will be taken to limit the spread of
contamination and ingestion or inhalation by personnel, Please

1. Handling stock dry samples;

2. Performing activities such as powdering, grinding, dissolving,

3. Consideration for performing air sampling to evaluate the
potential airborne hazard.

.l
a future date.
b.
Safe Handling Practices
a.
b.
address the following:
etc.
Area Surveys

Attachment No. 3, Item 11l appears to require project managers or
laboratory supervisors to perform wipe tests at least monthly with no
requirement to keep records. Please modify your procedures to include
the following:

Confirm that when environmental samples contain millicurie quantities
of radinactive material the laboratory area will be surveyed weekly;
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b'

Confirm that in addition to wipe tests, survey meters will be used
monthly to monitor radiation levels for potentially fixed
contamination,

Confirm that records will be kept of both monthly surveys. It is
important to keep and be able to refer to a history of contamination
existence or absence in the laboratories. Only the date, location,
result and name of the person performing the survey need be recorded.

Confirm that the RSO's quarterly surveys will include an evaluation
for fixed contamiration and radiation levels in addition to tests for
removable contaa'nation,

Please descrioe your action point for gamma emitting radionuclides.

7. Emergency Procedures

Please correct the NRC Region 111 telephone number. The correct number is
(312) 790-5500. See the following sections of your program:

b.

Form NRC 313, Item VIII;
Attachment No. 4, Item 4.0

1f you have any questions or require clarification on any of the information
stated above, you may contact us at (312) 790-5625.

We will continue our review of your application upon receipt of this information.

Please reply in duplicate, within 30 days, and refer to Control Number 82404.

Sincerely,

0r1$1na1 Signed By
Evelyn R, Matson
Materials Licensing Section

Attachment: Sealed Source
and Device Custom Review Guide

RIII
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metaTRACE:, Inc.
2391 Grissom Drive
St. Louis: MO 63146
(314) 432-6642

November r 1986

U.8. NRC

Material Licensing Section \
799 Roosevelt Roag

Glen Ellyn. IL 60137

Gentlemen: e

We would like to request that our facility, metaTRACE, Inc..
be granted an NRC by-product material license with a
provision for source materials. Enclosed please find our
completed NRC Form 313 and fee pursuant to 10 CFR 170,
Category 3P.

MetaTRACE:, Inc. is a new analytical laboratory iocated in the
St. Louis area., Currently. the actual laboratory facility is
under construction (anticipated completion date - December
10, 1986)+ and we are operating out of a temporary facility.
The enclosed descriptions of our new facility and equipment
are true to the best ol our knowledge. Should any relevant
or esignificant changes occur, we will notity the NRC.

The purpose of this license request is to allow us to accept
environmental samples which may contain low levels of
radicactive materials for analysis. The nature of our
businese is to contract with outside industries and
government agencies to perform analysis on a variety of
sample types for many different constituents. We want to
stress that most environmental samples will contain, at most,
very low levels of radicactive materials and will be of RECEIVED
unknown composition. Furthermore, we do not anticipate o

significant percentage of the 100 mCi limit doses include a NOV 03 1988
substantial safety margin for total inventory to allow for

unexpected operating contingencies. REGION I

- 5 ~ 2 o ) ;0 4
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Page Two

Should any additional information be required. please contact
the undersigned at:

metaTRACE: Inc. metaTRACE:, Inc.

Elaine M. Holland Elaine M., Holland

2391 Grissom Drive OR 13715 Rider Trail North
St. Louis, MO 63146 Earth City, MO 63045
(314) 432-6642 (314) 298-8566

(Prior to 11/17/86) (After 11/17/86)

Sincerely yours.

‘C;2§?¢5€7;7??;;2é}/2&¢aﬁh(;

Elaine M. Holland
Radiation Safety Officer

EMH: bbg

Enclosures



ENCLOSURES

NRC License Application; NRC Form 313
Fee

Figure #1 - Facility Blueprint

ATTACHMENTS

#1 - Qualifications, training, experience, and education of
individuals who will use or directly supervise the use
of licensed material

#2 - Outline of initial Radiation Safety Training Session
for all employees

#3 - Safety Guidelines for Radicactive Materials and Samples
$4 -~ Radiation Safety Manual

#5 - Radiation 2xposure and Risk of Health Effects
Information

#6 - The records system established at metaTRACE to comply
with NRC regulations 10 ZFR 20,401




L 32,3, 4,

APPLICATION FOR

US NUCLEAR REGULATORY
Y OMe

MATERIAL LICENSE e

OF THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE SPECIFIED BE

pro—
INSTRUCTIONS: SEE THE APPROPRIATE LICENSE APPLICATION GUIDE FOR DETAILED INSTRUCTIONS FOR COMPLETING APPLICATION. SEND TWO COPIES

LOw

RAL AGENCIES FILE APPLICATIONS WiTh

US WOCLEAR REGULATOR Y COMMISSION
DIVISON OF FUEL CYOLE AND MATERIAL SAFETY NMSS
WASHINGTON OC 20888

ALL OTHER PERSONS FILE AMLICATIONS AS FOLLOWS (F YOU ARE
LOCATED IN

uuu RICT OF COLUMBIA MAINE, MARYLAND,
m v.n PENNSYLVANIA RMODE 1§ LAND,
C8 VERMONT, St/ muv

U NUCLEAR REGULATORY COMMISSION REGION |
NUCLEAR MATERIAL SECTION B
ﬂ! Paly AVENUE

KNG OF PRUSS A PA | Bac8

VS NUCLEAR REQULATORY COMMISSION RETION 1
MAYERIAL RADIATION PROTECTION SECTION

10" MARIETTA STREET SUITE 7900

ATLANTA Ga 3000

PERSONS
INSTATES SUBJECT TO US NUCLEAR REGULATORY COMMISSION JURISOICT

AL S UL VI T AR ous taon mapnron
vi ALASKA ARIZ CALIFORNIA MAWAII NEVADA OR .l
WEST VIAGINIA BEND APPLICATIONS TO POSSESS IONS IN THE PACIFIC, SEND APPLICATIONS

LOCATED INAGREEMENT STATES SEND APPLICATIONS TO TwE U l Ml.lhl REGULATORY COMMISSION ONLY IF THEY Wi TO POSSESS AND USE LICENSED MATERIAL

1 YOU ARE LOCATED IN

HWLINOIS INDIANA IOWA MICHIGAN MINNESOTA MISSOURI OMIO OA
WASCONSIN, LEND APPLICATIONS TO

VS NUCLEAR REGULATORY COMMISSION, REGION 111
MATER AL LICENSING SECTION

9 ROOSE vELY RO2D

GLEN BLLYN L &1

ARKANGAS COLORADO, 1DAMO, KANSAS LOUISIANA MONTANA KESRASKA,
NEW MEXICO, NORTH o&un uunou. BOUTH DAKOTA, TERAS, UTAN,
OR WYOMING, SEND APPLICATIONS T

US NUCLEAR REGULATORY COMMIBSION REGION IV
YATERIAL RADIATION PROTECTION SECTION
CVIRYANPLAZADRIVE SUITE "0

ARLINGTON TX 78011

A:o VS TERRITORIES AND

VS NUCLEAR REGULATORY COMMISSION, REG DN v
MATERIAL RADIATION PROTECTION SECTION

1450 MARIA LANE SUITE 'O

WALNUT CREEX CA Sabie

1 TS 18 AN APPLICATION FOR (Onect appropiate item)
A NEW LICENSE
§ AMENTMENT TO LICENSE NUMBER
C RENEWA OV LICENEE NUMBER

2 NANME AND MAILING ADDRESS OF APPLICANT (incivee J@ Cove/

metaTRACE, Ing.
13713 :‘ t‘l Tral.a rwtl
Earth City, MO 630 4:

3 ADDRESSES WHERE LICENSED MATERIAL WilL BE USED OR POSSESSED

metaTRACE, Inc,
13715 Rider Trail Nortn
Earth City, MO 63045

@ NAME OF PERSON YO BE CONTACTED ABOUT ThiS APPLICATION

Elaine M. Heolland

TELEPRONE NOMBER
(314) 298-8566

SUBMIYT ITEMS § THAOUGH 11 ON 8% 2 1

PAPER. THE TYPE AND SCOPE OF INFORMATION TO BE PROVIOED 18 DESCRIBED IN THE LICENSE APPLICATION GUIDE

8 RADIQACTIVE MATER AL
6 Eomeri 000 ment Aumber B ChIMICE B00/ 0 PRYIE N SRS ¢ ML EMEun!
WhEh il e pomessed 80 00y Ore L

€ PURPOSES) FOR WHilw LICENSED MATERIAL WiLL BE USED

T ONDIVIDUALIS) RESPONS BLE FOR RADIATION SAFETY PROGAAN AND THE R
TRAINING AND EXPER ENCE

& TRAINING FOR INDIVIDUALS WORKING IN OR FREQUENTING AESTRICTED AREAS

§ ToCILITIES AND BOVIPMENT

W RADIATION SAFEYY PROCRAM

T OWASTE MANAGEMENT

17 LICENSER FEES Sew /0

FEECATEGORY

CFA 100 ane Section 170 3))
AMOUNT
EnciLosED §

13, CERTIFICATION Myt bw compane by aporcent) TrE aPPLICANT UNDERSTANDS ThaT
BINDING UPON THE APPLCaNTY

THE APPLCANT AND ANY OFF 1AL EXECUTING "hiS CERTIFICATION ON BEMALF OF
PREPARED . CONFORMITY WiTh TITLE 10 CODE OF FEDERAL REGULATIONS ranTs
15 TRUE AND CORRECDT TO THE DEST OF Tl iR kNOW EDSE AND BELIES

WARNING
TOANY DEPARTMENT OR AGENCY OF Tol UNITED STATES AS TO ANY MATTER wiTw

VS C SECTION 100 ACT OF JUNE 26 1948 B2 STAYT 745 MAKES (T A CRIMINAL

ALLSTATEMENTS AND REFPRESENTATIONS MADE IN TS APPLICATION ARE

THE APPLICANT NAMED INITEMZ CERTIEY THAY THIS APPLICATION 1§
30 32 33 34 38 AND 40 AND THAY ALL INFORMATION CONTAINED mEREIN

OFFENSE TOMAKE A WILLFULLY FALSE STATEMENT OR REPRESENTATION

BIONATURE CERT # v ING OFEICER Thn- PERINTED NAME

a/
/\ -/ 5 "
ﬁ/.4'~’ ’!/, /

N ITS JURISDICTION
ILA'I

e

ATU\' ey Y3

C-ICl NUMBER

¥

{J

v m
L

1€

.// »Elaine M. Holland Radiation Safety QCfficer 11/1/86
1 SQLUNTARY ECONDMIC DATA
AANS AAPTE b NUMBER OF FMPLOYEES Tow for € WOULD YOU BEWILLING TO FURNER CORT INFORMATION To0rier ond o S hawrs)
<4rm0x M- s nty Nndity g v ton/ ON THE ECONOMIT IMPACT OF CURRENT NRC REGULATIONS OR ANY FUTURE
PROPOSED NAC REQULATIONS THAT MAY AFFECT YOU! INAC mpviation permit
B8O - 800% | 58 oV 1 H PRI (OISt LM B o Ll P ORIy ~alormg han Nmahed 1
— e " confide e/
T —_— Bhdeaan TWUMBEE OF §T5S SRS
b ——
" /A
00K 1w > 8iom A NS A .:.l Es | l ~O
F Y J FOR NRC USE ONLY }
oc"\r\ FEE LOO ™ f 1788 c_Av‘ric.oAv " couuuvTN et oalals adys YRR 3 ea APFROVED B Y
g | & ] - ( s ¥
28 4 r' ) v\ ! - / . - 3 ‘
- 1 ¥ A A )’ 2

CaTE

4/,9¢r/3ﬁ$

PRIVACY ACT STATEMENT ON Twi REVERSE

£7 4722 _

N A

’




RADIOACTIVE MATERIALS

All isotopes of elements with atomic numbers 1 through 92
inclusive.

Any chemical or physical form.

Total facility inventory for all isotopes not to exceed
100 mCi not including ten (10) electron capture gas
chromatographic detectors each containing 8 mCi 63Ni in
sealed foil form (Hewlett-Packard part number 19319, or
equivalent). Total facility inventory of all radiocactive
materials and sealed radicactive sources (EC detectors)
not to exceed 180 mCi.

We request, alsor a provision allowing possession of up
to 50 pounds of source material. Certain environmental
samples received at the facility may exceed the 0.05%

source material concentration noted under 10 CFR 40.13.




A.

PURPOSE FOR WHICH LICENSED MATERIAL WILL BE USED
Sealed Sources

Sealed sources are used as ionization sources for the gas
chromatographic detection of certain analytes in
environmental samples.

Radicactive Materials

Radicactive materials will be contained in various
environmental samples received at the facility for
analysis. Typical expected levels of all radioactive
materials contained in the samples will be in the

10-12 to 10-4 Ci/kg range. Depending on the origin of
the samples:, some may contain low levels of source
material (non-enriched uranium and/or thorium). It is
not anticipated that any samples received at the facility
will contain any measurable concentrations of special
nuclear material.

By-product materials will also be used as calibration
standards for radiological analysis instrumentation.
These materials will be microcurie standards in plated
planchet form and/or dilute: low specific activity
solutions, They will be purchased from licensed domestic
vendors such as the National Butreau of Standards:
Amersham Corporation: New England Nuclear:. etc.

Although it is anticipated that all individual
environmental samples will contain extrenely lovw levels
of radicactive mavarials (if any), the 100 mCi
radicactive materinl facility inventory limit reflects
possible operating contingencies of very high sample
loads: de)ays in analysis, and/or delays in ieturn of
excess samples and disposal of laboratory generated low
level radiocactive waste.

The source material provision of Item #5, above, reflects
the fact that fo>me environmental samples may contain
appreciable concentrations of source materials.




INDIVIDUALS RESPONSIBLE FOR RADIATION SAFETY PROGRAMS AND
THEIR TRAINING AND EXPERIENCE

Elaine M. Holland, Rudiation Safety Officer
Paul Humburg
T. Will Solomon

Qualifications, training, experience and education of the
above-mentioned personnel are included in attachment #1.

All use and analysis of samples confirmed to contain
concentrations of radiocactive materials greater than 1
microcurie/gram will be used only by or under the direct
supervision of the above listed individuals.

Electron capture detectors and associated instrumentation
containing 63Ni will be used by or under the direct
supervision of the project manager of chromacography
and/or T. Will Solomon.

CalilLration standards for radiation detection
inst.umentation will be used by or under the direct
supervision of Elaine M. Holland; who is also designated
the Radiation Safety Officer for this license
application.



TRAINING FOR INDIVIDUALS WORKING IN OR FREQUENTING
RESTRICTED AREAS

Formal training will be given to all laboratory and
ancillary personnel within 2 weeks of hire and/or prior
to their handling of radiocactive materials. Training
will be updated un an annual basis thereafter. The
training will be conducted by the R.S.0.. Elaine Holland
and consists of a formal presentation lasting
approximately one hour, The training is supplemented by
a slide presentation prepared by the Training Resources
Division of Nuclear Support Services:. Inc.,» Columbus.
Maryland 21045, An outline of the topics covered in this
initial training session are included in Attachment #2.

All personnel who work with radicactive materials
directly and personnel whose duties require access to
areas where radiocactive materials are used are given
copies of and required to become familiar with two (2}
internal publications dealing with the safe use of
radicactive materials (see Attachments #3 and #4).
Attachment #3 is a condensed guide to familiarize
personnel with safe handling practices of radioactive
materials. Attachment #4 is & more general account of
corporate radiation safety policy and practices.
Personnel will also receive a paper titled "Radiation
Exposure and Risks of Health Effects" (Attachment #5).

Both the distributed publications and the formal training
are specifically presented so as to address items noted
in 10 CFR 19.12 including, but not limited to: proper
handling, transfer, and storage of radioactive materials;
health concerns from exposure to ionizing radiation, and
accepted procedures for minimizing such exposure; use of
personnel monitoring devices and survey instruments and
proper laboratory techniques for manipulation of
radicactive materials; appropriate responses to unusual
circumstances such as spills and proper disposal methods
for contaminated materials.

Finally, complete records of all training will be kept by
the R.8.0. including topics covered:, type of
presentation, attendees, dater and time. It will be
noted if at these meetings personnel have any specific
concerns or guestions.




FACILITIES AND EQUIPMENT
Eacilities in general:
A. The Building

The building housing metaTRACE's environnental analysis
laboratories and offices is one (1) floor, approximately
27,000 square feet, with cinder block exterior walls.
All of the interior walls are drywall except the RCRA
sample storage area vwhich is cinder block. The facility
has two (2) independent fresh air supplies and central
air conditioning and heat. Currently, metaTRACE employs
15 people: but anticijpates a staif of approximately 60
within the next six (3) months.

This facility will be engaged in state~of-the-art
analytical chemistry analysis of environmental samples of
various types (soil, vegetation:. sludge, water., air.
etc). The purpose of this NRC license application is to
zllow 1) the analysis of and handling of large numbers of
very low level radicactive environmental samples: 2) the
ownership and use of appropriate low level radioactive
standards for calibration and standardization of
radiological analytical instrumentation and 2) the use of
gas chromatographic electron capture detectors.

B, Laboratory areas

Due to the fact that we are currently under constraction.
actual room numbers for the laboratory areas have not
been assigned. For the sake of brevity in writing this
license application, we have arbitrarily assigned the
following room numbers:

Laboratory Assigned Room Numbers
Radiological Laboratory 101
GC/MS Laboratory 102
Radiological Instrumentation Room 101A
GC Laboratory 103
Physical Laboratory 104
Technical Laboratory 105
Spectroscopy Laboratory 106
Chem. Characterization Laboratory 109
Balance Room 107
Oven/Furnace Room 108
Regulated Access Laboratory 110
Robotics Laboratory 111




Leboratory areas (Continued)

Again, should these room numbers designations change when
construction is complete (anticipated date - December 10,
1986), we will notify the NRC. The general layout of
m;taTRACE: Inc. is shovn in attached facility blueprint.
Figure 1I.

All laboratory areas listed above, except the GC/MS
laboratory, have a common filtered fresh air supply.
Typically, the fresh air exchange is 10-15 times per
hour. The GC/MS laboratory has a separate filtered fresh
air supply system which is also capable of 10-15 fresh
air exchanges per hour.

In laboratories with solid epoxy top benches approved for
radiclogical work, the samples will be segregated Ly
classes: 1) standards, 2) prepared samples:, 3) raw
materials 4) confirmed versus suspected radioactive
materials of samples.

The sink fixtures throughout the laboratory areas are the
same; stainless steel sinks with either polyvinylchloride
or glass traps and piping that connects into a common
drain system and discharges laboratory effluents into the
public sanitary sewer system.

Ten ¢of the twelve hoods within the building are
identicel. They are Class A (OSHA) baffled fume hoods
with at least a 100 FPM face velocity. The hood located
in the Radiological Laboratory (Room 10l1) is a stainless
steel, Class A (OSHA) baffled fu.e hood connected to a
HEPA-filter. Also:, in the Chemical Characterization
Laboratory. Room 109, on the bench closest to the south
wall, there is a canopy hood (used for cyanide analysis)
located on the west end of that bench.

All rooms approved for radiological studies will have a
sufficient number of appropriately labeled wasite
receptacles, double lined with plastic bags and equipped
with lids. available to facilitate segreogation of
potentially contaminated waste from all other waste
generated in that laboratory.

Finally, the Radiological Laboratory and the Chemical
Characterization Laboratory will have ar appropriately
labeled glass container available for disposal for non-
dispersable liquids.



II.

Laboratory Areas
A. Radiological Laboratory

All samples requiring only radiological analysis will be
prepared in Room 101.

The solid epoxy tog benches, located along the west.
north and east walls, and a center island are all
cleared for work involving radicactive materials. A
stainless steel sink located in the nor'.h wall bench: is
uscd for disposal of dispersable liquids as specified
under Item II - Waste Management. The sink has
polyvinylchloride plastic traps and pifing and is
connected with a drain system that collects effluents
from many laboratnries and discharges it into the public
sanitary sewer system,

A stainless steel, Class A (OSHA) baffled fume hood is
located along the east wall. The fume hood has at least
a 100 FPM face velocity and a built-in HEPA-filter
system,

Fresh air is supplied by overhead distributed ducts that
are common to several laboratories. The system is
capable »f 10-15 fresh air exchanges per hour., The
building ventilation system (with hoods running)
provides a slight pressure differential so that any air
flew at the doorways is from the hallway into the
laboratories.

The adjacent Instrumentation Room (Room 10l1A) will house
only radiological instrumentation (proportional
counters, Liguid scintillation counters, ionization
chambers, etc). Since only prepared samples and
standards will be taken into this 1oom, and the only
entrance is through the radiological laboratory: there
are no special facilities in this area.




Chemical Characterization Laboratory

Samples which may contain low levels of radiocactive
materials and require multiple analyses will be prepared
for analysis in Room 109.

The laboratory is equipped with six (6) solid epoxy top
island benches spaced from the north wall to the south
wall. An L-slaped bench extends along the west and north
walls. There are four (4) hoods on the second hench: two
(2) hoods on the fifth bench and a canopy hood on the
sixth bench. All the hoods in this laboratory. except
the canopy hood, are Class A (OSHA) baffled fume hoods
with at least a 100 FPM face velocity.

Stainless steel sinks, located in the first., third.,
fourth and sixth benches, are the same as described in
the Radiological Laboratory.

The ventilation system is similar to that of Room 101 and
provides 10-15 fresh air exchanges per hour. With hoods
running. there is a slight pressure differential so the
air flow is from the hallway into the laboratory.

The laboratory is equipped with a Fisher Isotemp
Flammable Storage Freezer (Fisher Scientific., Pittsburg:
PA, 15280) and a FKenmore Refrigerator (Sears. Roebuck &
Co.» Chicagos, IL) for sample storage should the sample
matrix warrant refrigeration prior to analysis.

Radicactive waste receptacles for solids and non-
dispersable ligquids are kept in Room 109, Solids are
collected in afp:opriately labeled containers which are
double lined with plastic bags and equipped with lids.
Non-dispersable liquids are collected in glass
containers. The receptacles are marked with appropriate
"radicactive materials only" signs.

The periphial rooms off of the Chemical Characterization
Laboratory include:

Room Number Laboratory
103 GC Laboratory
104 Physical Laboratory
105 Technical Laboratory
106 Spectroscopy Laboratory
107 salance Room
108 Oven/Furnace Room

Tie only access to the sbove-mentioned rooms is through
the Chemical Characterization Laboratory. These
instrumentation laboratories will contain prepared




Chemical Characterization Laboratory (Continued)

samples and/or standards only. The fume hood located in
Room 104 is a Class A (OSHA) baffled fume hood with at
least a 160 FPM velocity.

The ventilation in these areas is the same as describad
in Room 109, with the exception of the GC Laboratory.

The GC Laboratory ventilation system provides a positive
pressure airflow to prevent any organics generated in the
sample preparation area from interfering with the GC
analysis.

The GC Laboratory (Room 103) will be the location of the
electron capture gas chromatographic detectors.

GC/MS Laboratory

The GC/MS Laboratory may receive prepared samples that
contain low levels of radicactive materials. Since this
is strictly an instrumentation laboratoryr only prepared
samples and standards will be taken into this area.
However: since the sample praparation necessary for GC/MS
analysis may not remove the radiocactive materials, it is
necessa-y that this room be approved for handling
radicactive materials.

Waste receptacles, double lined with plastic bags and
equipped with lids, are available to segregate any
potentially contaminated waste. These receptacles will
be labeled with appropriate "Radiocactive Materials Only"
signs.

The GC/MS Laboratory has a separate filtered fresh air
system from the rest of the building., The system is
capable of 10-15 fresh air exchanges per hour. This
laboratory has a positive pressure air flow to prevent
any organics generated in the Chemical Characterization
Laboratory from interfering with the GC/MS analysis.

Regulated Access Area

The primary use of this laboratcry area will be 2/3.7.8-
tetrachlorodibenzodioxin analyses. Again, since some
environmental samples may contain low levels of
radicactive materials that are not removed in sample
preparation, it is necessary that this room be approved
for handling of radicactive materials, also.




D.
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E.

Regulated Access Area (Continued)

The solid epoxy top benches located along the west and
¢ast walls, as well as a center island bench: are
approved for low level radicactive materials.

A stainless steel sink, located on the north side of the
center island bench. is used for disposal of dispersable
liquids as specified in Item II - Waste Management. The
sink has either polyvinylchloride or glass traps and
piping and is connected to a common drain discharging
into the public sewer system,

The ventilation system is similar to that of Room 101
and provides 10-15 fresh air exchanges per hour. The
design of the system is such that, with hoods running.
there is negative pressure within this laboratory.

Robotics Laboratory

The Robotics Laboratory will be set up as an experimental
area., MetaTRACE intends to work with vendors in an
attempt to develop robotics to handle hazardous materials
such as dioxin or samples containing significant levels
of radicactive materials. Presently, this laboratory is
not designated for any particular analysis. Hovever: in
anticipation of developing procedures in the near future.
we request that this room be approved for radicactive
materials handling, also.

The laboratory area contains a single center island solid
epoxy top bench. On the north end of the bench is a
stainless steel sink, The sink will be used for disposal
of dispersable liquids as specified under Item 1]l - Waste
Management. The sink has either polyvinylchloride or
glass tzags and piping and connects with a common drain
that discharges into the public sanitary sewer system,

The ventilation system is similar to that of Room 101 and
provides 10-15 fresh air exchanges per hour., The design
is such that with hoods running:. this room has negative
pressure air flow.

The Robotics Laboratory is eguipped with a Class A (OSEA)
baffled hood with at least a 100 FPM face velocity.

There will be limited access into both the Robotics
Laboratory and the Regulated Access Laboratory.
Personnel must enter through a chamber and put on
appropriate tyvek clothing before entering either
laboratory. When leaving, personnel must exit through




E. Robotics Laboratory (Centinued)

the same chamber and dispose of the tyvek clothing.
Shower facilities are available. Also, escape doors
are located at both ends of the north corridor.

F. Shipping and Receiving

The rear northwest corner of the facility is designated
the Shipping and Receiving area. This area contains
loading docks: two (2) walk-in coolers, sample storage
areas and the RCRA storage area., as well as an office for
overseeing all receiving area activities.

The aorth cooler along the west wall will be used for
storage or radicactive samples. It will be posted with
an appropriate "Caution Radiocactive Materials" sign.

Directly across from the cooler is a fume hood. This
hood is identical to those in Room 109; Class A (OSHA)
baffled fume hood with at least a 100 FPM face velocity:
and can be used for initial Inspection of incoming
radiocactive materials.

The RCRA storage area is separated from the rest of the
building by cinder block walls. The RCRA storage area is
built according to EPA hazardous waste storage
specifications although it is not a present licensed
storage area. Radioactive non-dispersable liguids
awaiting final disposal will be stored here. Appropriate
signs and warnings will be posted.

Access to the receiving area is limited %o authorized
personnel only. The office in this area has large
windows which facilitate a constant monitoring of the
activities in the receiving area.

G. Radiation Detection Equipment

Type of Manufacturer's Model Number Radiation Sensitivity

Instru- Name No., Avail- Detected Range
ment able

Survey meter Ludlum 14C 1 Alpha 0-200
w/Thin end beta-gamma =mR/hr
window prode.

Model 44-7

Survey meter Ludlum 14C 2 Alpha. 0-2
w/pancake g-m beta-gamma mR/hr
detector.

Model 44-9
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G. Radiation Retection EqQuipment

Type of Number

Instru- Manufacturer's Model Avail- Radiation Sensitivity
ment Name No. able Detected — Range
Scaler Ludlum 2929 1 Alpha -

beta-gamma

These meters will be calibrated on a semi-annual basis by:

R.M. Wester and Associates
¢#1 Lone Eagle Trail
St. Charles, MO 63301

B. Radiation Detection and EqQuipment

Although the following are not currently available.
metaTRACE, Inc.. is now seeking vendor price quotations
on these types of instrumentation. We anticipate
purchasing these instruments within the next several
months., During the interim, we will contract with an
outside laboratory (e.g. R. M., Wester ard Associates: St.
Charles, MO) to perform any analysis needed for personnel
monitoring, surveys of laboratory surfaces and equipment.
or leak test on Electron Capture Detazctors.

Type of Manu- Number

Instru~ facturer's Model Avail- Radjation Sensitivity
ment  Name No. able =  Detected = Range
Pro- Tennelec LB5100 1 Alpha. -
portional Series I1II beta-gamma

counter

Pro- Nuclear PC-55 1 Alpha. -
portional Measure- beta-gamma
counter ments, Corp.

Ligquid ' . 1 beta -
scintil-

lation

counter

*Manufacturer and model number to be determined., These
instruments will be monitored and calibration checks
performed internally by prepared standards vurchased from an
outside scurce (Amersham., New England Nuclear: etc).



10. RADIATION SAFETY PROGRAM

Introduction

All sources of potential ionizing radiation exposure at
metaTRACE are radiocactive materials. Generally, radioactive
materials will be used 1) as sealed sources for radiation of
target materials, 2) contained in some environmental samples
or. 3) as calibration sources for analytical instrumentation.
The objectives of our Radiation Safety Program are:

1)

2)

3)

4)

to assure compliance with Federal and State
regulations.

to minimize the exposure of employees to
sources of ionizing radiation.

to ensure that no employee receives more
than the permissible dose, and

to minimize the possibility of contamination
of individuals, the work place, and the
environment by radicactive materials.

I. PRrior to Receiving Radicactive Samples

A,

The R.,8.0, at metaTRACE has safety responsibility
for projects carried out under the NRC license
requiring the handling of radiocactive materials,

To assist the R.§.0. in making an evaluation of

a radiochemical project: project managers com-
plete a copy of The Incoming Radicactive Sample
Checklist (Form I) prior to initiation of the
project or shipment of samples to metaTRACE, and
foiward the checklist to the R.5.0. for evaluation
and approval or disapproval.

I1f the situation warrants it, project managers will
also allow the R,8.0. encugh lead time to evaluate
the project and provide any additional safety pre-
cautions that may be required.

11. Receipt of Radicactive Materials

A.

The amount of radicactive materials received will be
in accordance with that allowed by metaTRACE's NRC
license and current inventories.

The R.§.0. or designate will make arrangements for
metaTRACE to receive a package when it is offered
for delivery by the carrier.






@ 1. Bandling of Radinactive Materials (Continued)
B. Authorized Work Areas

Radicactive materials and samples can only be
taken into or analyzed in rooms clearly exhibiting
Caution: Radicactive Materials" sign on the door.

C. Protective Clothing

Employees are required to follow good laboratory
practices concerning clothing - latex gloves, lab
coats:, eye protection - when working in any
laboratory area containing radiocactive samples.

D. Storage of Radioactive Samples

Containers of radiocactive materials will be
properly labeled (see section on signs, labels.
signals, and controls) and stored only in
designated areas.

1. Radiocactive materials may be stored in
designated restricted areas secured from
unauthorized removal from the place of

. storage.

2. Radicactive materials may be stored in.
designated unsecured areas if under the direct
constant surveillance and immediate control cf a
metaTRACE employee.

E. Disposal of Radicactive Materials

As outlined in Item Il - Waste Management.

IV. Caution signs: labels: signals and controls

A. Radiation symbol: magenta cross-hatched symbol
on a yellow background

Laboratory Areas
B, I Caution: Radicactive Materialg" will be posted

outgside any room which contains redicactive
materials as ouvtlined in 10 CFR Pzrt 20 Appendix C.
Generally, radicactive materlals received at
metaTRACE will be environmental samples of unknown
composition containing alpha and/or beta-gamma

. emitting radionuclides.



@ v. caution signs: labels: signals: and controls (Continued)

D e e i A — )

Lontainers

C. 1) Containers of radicactive materials will be
appropriately labeled if it contains radioactive
materials in quantitics greater than the
applicable quantities list in 10 CFR Part 20
Appendix C,

2) Containers in transport which have been packaged
and labeled in 2ccordance with DOT regulations do
not require additional labeling.

3) Prior to disposal of an emptyr uncontaminated
container to unrestricted areas, all radiocactive
material labels will he removed or defaced to
indicate that the container no lenger contains
radicactive materials.

V. Sealed Sources

Areas in which the only radicactive material is » sealed

. source will not be posted with a radicactive materials
sign unless the radiation level 12 inches from the
surface of the source container or housing exceeds 5
millirem per hour.

VI. Radiation Protecxion
A. Exposure toQ personncl

Film dosimetry badges will be issued to personnel who
work with radiocactive materials routinely. Film
badges will be issued to other personnel at the
discretion of the R.S5.0. when warranted by the nature
of the radicactive materials being handled (as
outlined in 10 CFR Part 20.202).

Film badges will be exchangeo on a a qguarterly basis.,
Reports are forwarded to the R.5.0, and filed in the
personnel exposure logbook.,

Film badges anA film badge development and analysis
are supplied by:

R.M, Wester and Associates
#1 Lone Eagle Trail
. St., Ch.rles, MO 63301
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VI.

Radiation Protection

1)

2)

Biocassays

3ioassays, usually urinalysis, will be performed at
the direction of the R.8.0. when the chemical or
physical form of any radicactive material, or the
procedures and cquigment used make it possible for
radicact ve materials to be inhaled:, ingested: or
absorbed into the body.

In general, we anticipate all environmental samples
received at metaTRACE to be well below the
millicurie level and in a non-volatile form, 1If,
however, any routine urinalysis results exceed 5
microcuries per liter corrective actions will be
taken to lower the potential for further exposures.

Peimissible dose levels

In keeping with the ALARA concept:, metaTRACE: Inc.
will take all practical steps to keep personnel
expo.ure as fa:r velow permissible dose levels as
possible.

Exposure Lo personnel

Exposure to personnel will be Jdetermined 2n a
guarterly basis by Film badge monitoring. When
warranted, bicassays will be performed. The
calendar quarter will not be less than 12 or more
than 14 weeks.

Prior to Randling Radicactive Materials
A) Iraining

Any employee whose work involves handling
radicactive materials must first receive a

formal training session provided by the Radiation
Safety Officer. This training session will be
updated annually.

B) Erevious Expoesure

Before working with radicactive matarials, all
employees must disclose a written signed document
stating:
1) no known prior occupational dose
2) or the nature and amount of any
occupational dose

MetaTRACE will contact the previous employers for
an occupation dose history of these employees,




.. e

VI. Radiation Frotection (.ontinued)

5) Radiation Exposure Repoircs
A. Exposure reports

Exposure repo:rts will be in writing and include:

1) name of company

2) name of individual

3) individual social security number

4) date of birth

5) exposure information

B. Exposure records

1) Empleyees have the right to know their
exposure history

2) If, for eny reason, metuTRACE is requireid
to report exposg.re of an employze to the NRC.
we will at the same time provide that employee
with a copy of that report.

3) At termination: metaTRACE will provide a
written report regarding radiation dose
received by that employee. If any part of the
results are estimated, it will be clearly
indicated as an estimate in that report.

VII. Surveys

A. Laboratory Areas
Wipe tests on bench tops: hood areas, desks and
equipment within the laboratories will be performed
on a quarterly basis by the R.S.0. or 4. :ignate any
time there are radiocactive materials in thu
facility. These results will be tabulated and
recorded in the Survey Logbook.

B. Intermittent Su:rveys

At appropriate intervals during work with
radicactive materials, contamination levels will be
monitored with portable survey meters. The suivey
meters can be found in the Chemical Characterization
Laboratory, the Radiological Laboratory: the
receiving area office and the R.S.0.'s desk. The
results of these intermittent surveys are not
recorded unless unusual and high contamination
levels are found. Appropriate decontamination
efforts will then be made followed by repeat surveys
(results recorded).




‘ VIiI. Surveys (Continued)
C. Radiatiun Sources

Radiation sources: including eiectron capture
detectors, will be surveyed semiannually by the
R.S.0. or designate. The results will e tabulatcd
and recorued in the Radiation Source Logbook.

Waste ~torage areass, shipping and receiving arear
and the RCRA waste storage area will be surveyed
monthly by a designated technician under the
direction of the R.3.0. Tbe receiving area
technicians will als¢ be instructed in the proper
use of survey meters. This area will he surveyed
quarterly by the R.S$.0. or designate and the results
will be tabulated and recorded in the Survey
Logbook .

E. Survey Analysis

Until such time as metaTRACE has the capabilities

to do the survey analysis internally, we will

contract an outside laboratory to analyze all survey
. and biocassay samples.

F. Action Points

Typical radiocactive materials received at metaTRACE
will be very low level environmental samples; so it
is unlikely that individuals in any laboratory area
will be exposed to radiation intensities that might
cause an occupational radiation dose to exceed 10
percent of the limits of 10 CFR 20.201. However, if
during any intermittent, monthly or quarterly
surveyr, removable contamination levels are found to
be >2000 DPM/100 cm2 beta or >200 DPM/100 cm2

alphar decontamination efforts will be performed.

D. Shipping and Receiving Area

VIII. Emergency Procedures
The order and rapidity with which the following
actio = are accomplished will vary with the type and
exten. of the emergency.

A. Confinement of contamination and notification of

the R.S.0.
. In the accident area, every effort will be made
to confine the contamination. This includes
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Vill. Emercency Procedures (Continued)

containing spills: closing hoods: closin
doors: etc. The R.S5.0. or designate wilg :
notified immediately.

Evacuation of Personnel

Personnel are to imuediately evacuate an area
where a major radiochemical 3ccident has occurred
and remain in an adjacent area in order t»
minimize the spread of contamination. In the
event of some hazards:, other appropriate actions
may precede evacuation.

Survey ¢f Personnel

Examiration with a portable survey instrument
is used to determine the extent of contamination
of personnel.

Decontamiration of Personnel

Decontamination is accomplished in an expedient
manner usually by removal of contaminated clothing
ar.? repeated washing of affected skin areas with
soap and water. Carrs exercised to avoid damage
to the skin. Contami. ed clothing is placed in a
plastic bag and labeled as such. -

Posting of Warning Signs

Radiocactive warning signs are promptly posted to
keep other personnel out of the emergency area.

Survey of Facilities

A prompt survey by the R.S.0. or designate is
carried out to identify the extent of the
contamination.

Decontamination of facilities

The steps required are dictated by the extent

and the type oi ce¢ntamination., A carcful
evaluation ¢f the hazards and other factors (types
of surface, matrix, type of radiation, etc)
invelved is appropriate before beginring
decontamination. A thorough decontamination is
necessary before the facilities are placed into
operation in order to avoid personnel exposure.




VI1I. Emercency Procedures (Continued)

H. Part 20.403 of TITLE 10, chapter 1, Code of Federal
Regulations requires NRC Regional Office Director
notification in certain emergency situations. An
accident investigation and report to NRC are also
required as stated in Part 20,405,

I. Assistance Personnel

In the event of a radiochemical emergency or
accident: contact the following persons:

Person/Function metaTRACE phone Home phone

Elaine Holland * (314) 534-8383
Radiation Safety Officer St. Louis, MO
T. Will Solomon ® (314) 352-3653

Laboratory Manager

Paul dumburg * (314) 928-0580
Safety Officer

Special Support

For emergencies where additional special services are
nccessarv:

Medical - Dr. C. Douglas Meadows - (314) 567-6581
General Emergency - 911

NRC Region III - (312) 858-2660
(Call collect if necessary)

* Phone numbers will be included as soon as installation is
somplete and extensions are known.

IX. NRC Recorgs System

Ten (10) logs are kept tc comply with NRC regulations 10
CFR 20.40). The logs will be maintained in three=ring
notebooks by the R.S.0. Following is a brief
description of each log.

A. Log 1 - Radioactive Samples

This log is the first step in the chain-of-custody of
environmental radiocactive samples receiveu at
metaTRACE. The log contains three (3) sectiuns: 1)
sample status sheet, 2) sample receipt checklist and
3) zample return checklist.
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IX.

NRC Records System (Continued)

1)

2)

3)

Sample Status Sheet

This contains minimal information. 1It's primar¥
purpose is to keep track of the sample status o
radicactive samples (received and returned) at
metaTRACE.

Sample Receipt Checklist

This checklist will be completed by the R.S.0.

or designated alternate during the initial screening
of incoming samples. The form will be filed by the
R.S.0. following completion.

Sample Return Checklist

As stated under Item 11 - Waste Management, metaTRACE
will return any inused portion of the samples
received for &~ . sis to the supplying client. The
R.S.0. or des’ - .[ed alternate will record the
necessary info...ation on Form III during the packing
stage of sample ceturn. The completed forms will be
filed by the R.S5.0.

Log 2 - Survey Log

Summary statements reporting the range of observed
results from surveys which are performed to verify
the safe handling of Radicactive materials.

Log 3 - Personnel Exposure Log

The results of film badge evaluations and biocassays
are recorded in this log. Film badge reports are
forwarded to the R.S.0. from Radiation Detection,
Inc., (Sunny Vale: CA) via R. M. Wester and
Associates. Bioassays will be performed and
tabulated by a contract laboratory until such time as
metaTRACE has the instrumentation to perform the
analyses in house.

Log 4 - Disposal Log

The matrix, amount of radioactive material, mode of
disposal, date of disposal and project manager will
be recorded.

Log 5 = Drum Log

Records of drums packaged and sent for disposal are
maintained. The information includes drum number.
waste category, date packed: date shipped, amount of
activity, destination and waste broker.



f

TR T SO

11. WASTE MANAGEMENT PROGRAM

All radiocactive waste generated at metaiRACE, Inc., will be
segregated by types. We anticipate generating the following
types of waste: 1) combustible: 2) non-combustible,

3) dispersable liquids and 4) non-dispersable liquids. A
sufficient number of appropriate labeled containers will be
available in all laboratory areas tc facilitate the
segregation of waste as it is generated.

waste will be cvollected and stored in the designated areas of
the shipping and receiving areas or the RCRA storage area
until such time as enough waste has been collected to prepare
for final disposal.

Final disposal of all radicactive waste will be handled by an
NRC license broker.

Alsor whenever possible, it will be the policy of metaTRACE
to return any excess sample to the supplying client as soon
as practical after final analysis and associated paperwork is
completed. Following are the steps that will be followed
before shipment is made:

l) Complete analysis and associateda paperwork. Notify
project manager of sample status.

2) Project manager will notify the R.S.O0. when‘project
is complete and give the status and location of the
samples.

3) The R.S5.0. or designate will complete Form III.,
Sample Return Checklist, and see that the ramples are
labeled and packaged according to applicable NRC and
DOT regulations.

4) The R.S.0. or designate will arrange for a carrier to
deliver the package to the client and notify the
client when the shipment will be made,

5) Any changes in the inventory as a resuit of
radiocactive material disposal or returning samples to
a client will be entered into the Disposal Log.
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principles and
practices of
raaiation
protectiocn

radioactivity
measurement
standardization and
monitoring tecnnigues
and instruments

mathematics and
calculations basic

to use and measure-
ment of radicactivity

pioclogical effects
of radiation

TYPES OF TRAINING

ELAINE M.

where
Trained

Goodyear Atomic
Corp.

Mallinckrodt
Diagnostics
Division,
Mallinckrodt
Corp.

Goodyear Atomic
Corp.

University of
Cincinnati

Mallinckrodt

Diagnestics

Mallinckrodt
Corp.

Goodyear Atomic
Corp.

University of
Cincinnati

Mallinckredt

Diagnostics

Mallinckrodt
Corp.

Mallinckrodt
Diagn-istics
Div.

University of
Cincinnati

HOLLAND

Duration of
Training

5+ years

4 months

5+ years

2 montns

4 months

5+ years

2 months

4 months

4 months

2 months

ATTACHMENT ¢#1

On the Formal Course

Job Work
1980~1985 -

1986 1l week

1986

1980-1985

1984 1 week

1986 1 week
1980~1985

1984 1l week

1986 1l week

1986 1 week
1984 -
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ELAINE M. HOLLAND

In addition to those listed on the preceding pages: Ms.
Holland's qualifications as Radiation Officer includes:

1) 5+ years experience as a technician/chemist for
Department of Energy contractor. Goodyear Atomic
Corporation, at a uranium enrichment facility. This
includes experience in environmental and process
analytical chemistry of radionuclides and source
material.

2) B.3. degree from Ohio University (1978).

3) 5+ years at Goodyear Atomic Corporation in special
nuclear materials analytical laboratory.

4) 2 years in collaborative research effort between
Goodyear Atomic Corporation and University of Cincinnati
on radiopharmaceutical characterization and anaylses.

5) 4 months experience in hot cell laboratory for pro-
duction of hich specific activity radiopharmacevticals
at Mallinckrodt Diagnostics Division of Mallinckrodt
Corporation.

6) 5+ years experience with various radiation detection
instrumentation including: 1liquid scintillation:, pro-
portional counting, ionization chamber counting, and
alpha and gamma spectroscopy.

7) Co-author of research paper (Int. 4, Appl. Rad. and
Isot., 1986) on analysis of 99m TC radiopharmaceuticals

generator eluants.
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TYPES OF TRAINING

ATTACHMENT #1

On the Formal Course

T. WILL SOLOMON
Where Duration of
Trained Training
Oakridge Assoc. 2 weeks
University
Ralston Purina 1l year
Cakridge Assoc. 2 weeks
University
Ralston Purina 1l year
Oakridge Assoc. 2 weeks
University
Ralsten Purina l year
Oakridge Assoc. 2 weeks
University
Ralston Purina 1l year

Job wWerk

- 2 weeks
1l year -

- 2 weeks

year -
- 2 weeks

1l year -
- 2 weeks
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EXPERIENCE WITH RADIATION
T. WILL SOLOMON
Max 1 mum Where Experience Duration ol
I sotope Amount Was Gained Experience
e 50 Millicuries Ralston Purina 3 years
L3 l’ . .
"Fe >0 Mallicuries Ralston Purina 3 years
(S0 . .
Co 10 Mrllicuries Ralston Purina 3 years
125 . 3 . - :
I 10 Millicuries Ralston Purina 3 years
131 : :
10 Millicuries Ralston Purina 3 years
14 , s :
C 10 Millicuries Ralston Purina 3 years
3 . ;
H 150 Millicuries Ralston Purina 11 years
63 . . ”
N 150 Millicuries Ralston Purina 11 years
235 : v ) > § : )
U 150 Millicuries Envirodyne Engineers 2 years
Z3b L ; . s - -
u 150 Millicuries tnvirodyne Englneers Z2 years
36

Cl 50 Millicuries Ralston Purina =~ ~ 3 years

Type of

Use

Research

Research

Research

Research

Research

Research

Detection Equipment
Detection Equipment
Analytical Chemistry
Analytical Chemistry

Researcn




T.

WILL SOLOMON

In addition to those qualifications on the preceding pages:

Mr.

1.

Solomon's qualifications include:

Radiation Protection Officer for Ralston Purina
Company: St. Louis, Missouri, from 1981 to 1984.

Radiation Protection Officer for Envirodyne Engineers:
Inc., St. Louis, Missouri, from 1984 to 1986.

Eight years experience in organizing safety training
courses, medical surveillance programs and maintaining
records and files in compliance with NRC regulations.



ATTACHMENT #1

TYPES OF TRAININC

PAUL HUMBURG

Where Duration of On the Formal Course

Trained Training Job wWork
principles and U.S. Army 4,5 months - U.S. Army
practices of Training
radiation Facility,
protection U.S. Army 5 years . 1969-1975 San Antonio,TX
radicactivity U.8. Army 5 years 1969-1975 2 weeks,
measurement 1971
standardization and
monitoring tecnnigues

‘nd instruments
)

mathematics and - = L o
calculaticons basic i
to use and mecsure-
mcat of radic tivity
piological effects U.S. Army 5 years 1969-1975 -
of radiation



. PAUL HUMBURG

Mr. Humburg's experience also includes:

1)

2)

3)

Worked in x-ray section from 1969-1975 for the

U.S. Army. Responsible for monitoring of

personnel for radiation expcsure, safe operation of
Xx-ray equiovment and proper use of shielding.

Assigned to Chemical Biological and Radiological
React team for 21st General Hospital. Responsible
for decontamination of areas for Army personnel use
and monitoring of areas for any contamination during
military maneuvers.

Health and Safety Officer for Envircdyne Engineers
1978-1986. Responsible for safety aspects of the
analytical laboratories: Chairman of the Safety
Committee for Envirodyne Engineers from 1983-198€.
Worked closely with the R.S.0. in thege capacities.




I1.

III.

IV.

VI.

VII.

ATTACHMENT $2

OUTLINE OF INITIAL TRAINING SESSION

The need for Radiation training

A. Radiation cannot be heard, smelled, tasted: felt
B. Effects may not be immediately apparent

C. The ALARA Concept

The NRC Lirense

A. NRC regulations

B. Employee - Right to know

C. Postings; NRC - Form 3, license and where to find
the information

Radicactivity - Types and Characterizations
A. Ionizing vs nonionizing
B. Alpha particles
C. Beta particles
D. Gamma Rays
E. Radiation Measurements
1. Rads: Rems - Units of Radiation Dose
2. Curiess Disintegrations, Counts - Units of
Radiocactivity

Personnel Exposure
A. Whole body film badges
E. Permissible Doses (and the ALARA CONCEPT)
C. Protection from external radiation exposure
D. Internal Exposure

1. Causes

2. Prevention

3. Protection

Radiation Safety _

A. Laboratory safety manuals

B. Proper use of survey meters

C. Signs: tags: labels and warnings

D. Emergency Procedures

E. Decontamination of perscnnel and facilities

Responsibilities

A. Radiation Safety Officer
B. Project Managers

C. Individuals

Waste Disposal

A, Types of Wastes
B. Waste Receptacles
C. Waste Regulations
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II.

INITIAL TRAINING SESSION

Ihe Need for Radiation Training:

A.

You cannot see: feel, smell, taste or hear radiation.

B. The effects of exposure may not be apparent for 30
years.

ALARA - acronym for As Low As Reasonably Achievable
In the past, exposure was to be kept beiow specified
maximum permissible doses. Todayr the ALARA concept
mandates that exposure is kept as far below the
maximum permissible dose as possible. Because ALARA
does take into account economic factors: the practice
differs from industry to industry. The principle.
however:, is constant - XKeep exposure to personnel and
the environment as minimal as practical.

The NRC License

C.

A.

Any facility involved in the handling: use or
analysis of radicactive materials or sources: must b~
licensed by the Nuclear Requlatory Commission.

This license establishes limits on the amount of
radiocactive materials and/or sources permi“ted in
the facility.

The NRC also mandates that we have training on the
use, transfer, receipt, disposal, etc. of radio-

active materials, and that the procedures established
by metaTRACE are followed by all users of radiocactive
materials.

This NRC license alsc gives employees the following
rights:

1)
2)

3)

4)

to know your exposure secords

To see the license and krow ¢f any violations or
other correspondence with the NRC concerning the
license

the right to contact the NRC without fear of
metaTRACE taking any actions ajainst you
immediately or in the future. The NRC will
protect you.

the NRC can deny to investigate an employee's
complaint if they feel it is unwairanted.
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. INITIAL TRAINING SESSION (Continued)

111. Radiocactivity - Types and Characteristics (Continued)

C. Beta Emission:
32

example P - The opposite of a pure beta emitter is
beta-gamma emitter. In the case the beta particle
is followed instantaneously by a gamma ray. The
reason for this is that the daughter nucleus is left
in an excited state after the emission of the beta
particle and rids itself of the energy of excitation
by the emission of a gamma ray.

Beta particles are very small and have the ability
to penetrate to varying depths depending on the
energy of the beta particle - stopped by a piece of
paper or several inches of wood. Therefore:, they
may pose an external radiation hazard.

Beta particles may also give rise to highlg
penetrating x-rays called Bremsstrahlung when they
are stcpped by shielding. Therefore, it is
important that shielding is properly designed and

‘ that precauticnary measures are adopted. Beta
emitting isotopes are also potentially hazardous
when deposited in the body (although less s¢ than
alpha particles). 1In summary - beta particles are
more penetrating than alpha particles but are still
easy to shiela against. Distance and modest
shielding provides effective protection against
external sources of beta radiatioi.

D. Gamma Rays:

Gamma rays are radiations emitted from nuclei of
excited atoms following radiocactive transformations;
they provide a mechanism for ridding excited nuclei
of their excitation energy.

Gamma rays differ from alpha and beta in that both
alpha and beta have definite ranges in matter and
therefore can be completely absorbed while gamma
rays can only be reduced in intensity.

Very energetic gamma rays have high penetrating
power and arer therefore, a potential external
radiation hazard. Proper administrative and
engineering practices are aspects of a radiation
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INITIAL TRAINING SESSION (Continued)

Radiocactivity - Types and Characteristics (Continued)

Gamma Rays:

safety program aimed at minimizing the external

hazard of gamma emitting materials. The rule of
thumb - the denser the material, the better its

ability to stop gamma rays.

RADIATION MEASUREMENTS
Units of Radiation Dose

Rads: The unit of absorbed dose or energy absorbed
per gram of material.
= 100 ergs/gram

Rem: Roetgen equivalent man
= Rad x Relevant Bioclogical Effectiveness RBF = 1 for
beta, gamma or x-ray i.e.» 1 Rad = 1 Rem

Roentgen = a unit of radiation dosimetry to measure
ionization.

UNITS OF RADIOACTIVITY

Curie: A standard unit of the rate of decay

10
ioec' 3.7 X 10

atoms are transformed per second
l millicurie = 10 Ci

1 microcurie = 10 Ci

1 nanocurie = 10 Ci

1l picocurie = 10 Ci

Becquerel: that quantity of radicactive mraterial
in which one atom is transformed per second.

10
3.7 x 10

Bgq = 1 Ci




IV. Personnel Exposure

A.

Whole body film badges:

Film bedge dosimetry is based on the fact that
ionizing radiation exposes the silver halide in the
photographic emulsion, which results in a darkenirng
of the film. The degree of darkening, which is
called the optical density of the film, can be
precisely measured and indicates the radiation
exposure of the film.

l, wear film badges on the right collar of
your lab coat

2. pick up film badge at the RSO desk upon
entering the building and drop it off at the end
of the day at the same plac2. DO NOT take them
home: store them in your deskr purser pocket.
etc.

Permissible Dose:

1. The NRC limits whole body exposire to 1-1/4
REM/quarter

2., » quarter is not les: than 12 weeks or mure
than 14 weeks

3. Whole body film badges will be exchanged on a
guarterly basis

Protection from External Radiation:

Time, distance, and shielding are the three methods
by which exposure to external radiaticns may be
controlled. This is particularly important when
working with materials emitting gamma radiation.

Internal Exposure:

l, Causes~
Inhalation
Ingestion
Absorption
Injection

2. Prevention-

Prevention is good laboratory practices

- no eating, drinking, smokirg, pipetting
by mouth, or applying cosmetics in the
restricted lab areas

- wash hands often - especially important
when leaving the laboratory area

- proper techniqgue for removing gloves
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VI. Responsiblities (Continued)

B.

Project Manager (Continued)

radioactive materials is being handled

according to corpoiate policy. The project manager
is to oversee all employee actions in the laboratory
and work with the RSO in assuring that all employees
are acting within the guidelines and regulations
governing metaTRACE's license.

Individuals

It is the individual's responsibility to act in
accordance with all rules and regulations at
metaTRACE. Employees are expected to practice the
"Safety First" motto. Employees should never
hesitate to seek advice or contact the RSO or Safety
Officer.

VII. Waste Disposal

A,

Types of Waste

l., Organic vs aqueous
2. Burnable vs non-burnable
3. Solids

Waste Receptacles

Each laboratory area will be provided wich
appropriately labeled waste receptacles and
emplovees should segregate waste accordingly.

glass disposal boxes

burnable radicactive materiais

non-burnable radiocactive materials

4. glass bottles to collect organics

5. completed samples stored in designated areas:
receiving area or cooler

6. never flush anything down the drain unless you

are sure it is not radiocactive

wW N e
. s .

Waste Disposal is regulated by:

l. EPA
2. NRC
3. DOT

and can become extreanely expensive. It is
important to segregate radicactive waste from all
other for dual reasons.
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SYNOPSIS

These instructions are intended to serve as a safety

reference for metaTRACE personnel who are connected with the
receipt, use or disposal of radioactive materials. They are
designed to complement, but not replace: the instructions of
those individuals by The Radiation Protection Officer in the

proper handling of radiocactive materiale.



INTRODUCTION

MetaTRACE:, Inc. receives various environuental samples for
analysis that may contain low levels of radioactive
materials. These samples: by virtue of their radicactivity.,
may pose a hazard to personnel depending on the type and size
of sample, the types and levels of radicactive materials
present and the laboratory manipulations involved in handling
and analyzing the samples.

The Nuclear Reguiatory Commission (NRC) regulates the use of
radioactive materials by industry through licensing
procedures for companies like metaTRACE. These licenses
specify the types and amcunts of radioactive material
permitted in the facility, types of uses allowed, permissible
waste disposal practice:» and recognized safety procedures
designed to minimize personnel exposure to radioactive
materials. These instructions are designed to briefly
outline certain provisions of metaTRACE's NRC license and to
guide metaTRACE personnel in the safe handling practices of
radicactive materials.



II.

III.
IV,

V.
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I.

Receipt of Radjoactive Samples

A.

Approval to Receive Samples

Any project manager responsible for the receipt of
radicactive samples at metaTRACE must complete a
Form I checklist and forward it to the Radiation
Safety Officer (R.S5.0.) before the samples are
sl..7ped to metaTRACE.

Yonitoring and Unpacking

The R.S.0. or designate will monitor arriving
shipments for external radiastion within 3 hours

of receipt (if the package is received during normal
working hours or 18 hours if the package is received
after normal working hours). The results of this
survey will be recorded on the Sample Receipt
Checklist, Porm II. The shipment will be unpacked in
an appropriate hood in the receiving area or in the
radiological laboratory, checked for internal leaks:
verified as to contents, and the packing material
surveyed and properly disposed of. These results are
also recorded on Form II. During this initial
screening: the total weight or volume of each sample
will be determined and recorded.



FORM 1

Incoming Radioactive Sample Checklist

Project Manager: Date:
Client Name:
Address:

Phone No:

Requested Analysis:

Approximate Sample Size:

Container Type: Size:
Matrix of Samples:

Number of famples:

Approximate Delivery Date:

Location of Sample Site:

Any known radionuclides present; if so, at what approximate
levels?

Any suspected radionuclides presenrt; if so, at whae
approximate levels?



Have environmental samples been preserved at sample
site? _____
If sor how?

Any hazardous materials present:

Do we have an agreement to return excess sample to the
client? If not:, can we make one? Who dvo we contact?

Types of suspected activity and approximate levels:

alpha

beta

gamme

Comments:

Date:

Signature:

Note: If samples contain known or suspected gam'a or high
energy beta emitters, consult with R.S.0. and al.ow enough
lead time to make any necessary safety precautions.



FORM 11

Sample Peceipt Checklist

Date Received: Time:
Wumber of Samples:

Client Name:
Address:

Phone:

Carrier: Phone:
‘ Shipping Container: Size:
Type:

Condition: Surface reading3:

Reading at 1 meter:

Must notify NRC and carrier if surface reading exceed 1lOmR/hr
or 1 meter ezceeds 20C mR/hr.

fample Total Rad
No. wt/Vol Matrix Level




FORM 11

Sample Total Rad
No. Wt/Veol Matrix Level

Packing material radiation level:

Where was packing material disposed:

Comments:

Signatures____ Date:







I1I.

Monitoring Procedures

A.

B.

Personnel Exposure

1.

Film Badges: Personnel who routinely work
in areas where radiocactive nmaterials are
present will be issued film dosimetry badges.
The film badges are to be picked up at the
Radiation Safety Officer's cdesk prior to
entering the lehcratory areas., At the end of
each work shift, film badges will be returned to
the Radiation Safety Officer's desk. Film
badges are to be worn on the right side of the
laboratory coat collar and should never be
stored in pockets:, purses, desks: lockers or any
Elace in the laboratory areas. Usually film
adges will be exchanged on a quarterly basis.

Bioassays: Bioassays. usually urinalysis, are
tequired if the chemical or physical form.

level of radiocactive materials, or the
procedures and equipment used make it possible
for radioactive materials to be ingested.
inhaled:, or absorbed into the body. Bioassays
will be performed at the direction of the
Rauilati. Protection Officer in compliance with
NRC regulations (Guide 8,9, Acceptable Concepts.
Models, Equations and Assumptions for a Bioassay
Program) .

Contamination

1.

Survey meters: At appropriate intervals during
work with radioactive materials. contaminatic’
levels are monitored with a portable survey
meter. Survey meters are kept in the
Radiclogical Lab, the Chemical Characterization
Lab: the Receiving Area Office and the R.S5.0.'s
office. These survey meters are used to detect
contamination of the work area., laboratory
surfaces or personnel. Surveys will be done
routinely when working with radioactive
materials as a means of contamination control,
In the event >f a radiochemical accident: *hese
meters can aid in determining the leccation and
degree of contamination.

2. Wipe Test: Rnutine wipe tests will be conducted
by passing a filter paper over a 100 cm2 test
arear then determining the extunt of
contamination by liquia scintillation counting.
The project managers or Laboratory supervisors
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Iv.

Disposal of Radiocactive Waste (Continued)

C.

Samples

Whenever possible, it will be the policy of
metaTRACE to package and return any excess
radiocactive materials or samples to the supplying
client. This will be accomplished as soon as
possible after completion of the final analysis.
After analysis is completed and all paver work and
reports are finalized, the project manager will
inform the R.S5.0. of the sample status and location.
The R.8.0. or designate will then complete Form III.
Sample Return Checklist and package the samples
according to applicable NRC and DOT regulations for
shipment. The client will be notified when shipment
is made.

Waste Disposal

Proper waste disposal is an important step in any
radiation protection program. It is essential that
users dispose of waste in the appropriate locations.
Never place potentially contaminated waste in a
receptacle for release to unrestricted areas. On
the other hand, disposal of radiocactive waste is
expensive. Therefore, it is equally important that
unccntaminated waste is not put in receptacles
labeled for radiocactive materials. Furthermore.
users must apply the same discretion when disposing
of dispersable liquids. Under no circumstances are
non-Jdispersapie liquids to be flushed down the
drain.






Sample
No.

Comments:

Signature:

Date:

Sample Return Checklist

Weight

FORM II1

Matrix

Rad
Level



‘ V. Emergency Procedures

The order and rapidity with which the following actions
are accomplished will vary with the type and extent of
the emergency. In all instances: the procedures are
designated to:

1) Minimize exposure to personnel and.
2) Preveént the spread of concamination.

A, Confinement of Contamination ard notification of
R.S.0.

Every effort will be made to confine contamination.
This may include the application of absorbents to
spills and the taping of openings around exits to
prevent the migration of airborne radiocactivity to
other labs. Notify the R.S.0. immediately and stay
in an adjacent area to supply any assistance and
lirit the spread of contamination.

B. Survey of Personnel

Examination with a survey meter is used to determin:
the extent of contamination of personnel. This

practice should be also routine upon leaving the
. laboratory area after handling any radiocactive
matevial.,

C. Decontamination of Personnel

Decontamination is accomplished in an expeditious
manner usuall by removal of contaminated clothing
and repeated .ashing of affected skin area with soap
and water. Jare must be taken to avoid damage to the
skin., Contaminated clothing should be placed in a
plastic bag and labeled as such., If there are any
probleme in removing contamination frcm personnel.
consult the R.P.O.

D. Assistance
In the event of a radiochemical emergency. a list of
fersons gqualified to assist is posted near the phones
n laboratories cleared to haudle radicactive samples
or materials.

E. Bioassays

Urinalysis of personnel involved in a radiochemical
emergency will be done as soon as possible and again
the following day to determine if any ingestion of
radioactive materials has occurred.




v.

Emergency Procedures (Continued)

F.

Decontamination of Facililies

The steps required arcv indicated by the extent and
type of contamination. A careful evaluation >f the
hazards involved is appropriate before beginning
decontamination. A thcrough decontamination is
necessary before the area is placed in operation in
order to avoid personnel exposure. Radicactive
warning signs will be pcsted by the R.E.0. until the
area is decontaminated tc keep unauthorized personnel
out.



EMERGENCY PROCEDURE CHECFLIST

Take quick actions to confine contamination

A. Shut doors
B. Place towels on spills
C. Close hoods: etc.

Survey personnel

A. Remove contaminated clothing
B. Wash contaminated skin

Call for assistance

A. Wait nearby to answer any questions

B. Stay out of contaminated area

C. Prevent any other personnel from entering area

D. Follow instructions of the Radiation
Protection Officer



