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NRC FORM $13 U.S. NUCLE AJI KEGUL ATORY COMMISSION*# (144) d.PPJ.OVED 8V OMS
*0 CHI 30,32,33,34- 31543120

- 25 =ad *o APPLICATION FOR MATERIAL LICENSE nr $.3347

INSTRUCTIONS: SEE THE APPROPRIATE LICENSE APPLICATION GUIDE FOR DETAILED INSTRUCTIONS FOR COMPLETING APPLICATION. SEND TWO COPIES
OF THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE SPECIFIED BELOW,

FEDERAL AGENCIES FILE APPLICATIONS WITH: 4F YOU ARE LOCATED IN:

U.S. NUCLE AR REGULATORY COMMISSION ILLINOIS, INDIANA, IOWA, MICHIGAN, MINN ESOTA, MISSOUR1, OHlo, OR
DIVISION OF FUEL CYCLE AND MATERI AL SAF ETY, NMSS WISCONSIN, SEND APPLICATIONS TO.
WASHINGTON,DC 20565

U S. NUCLE AR REGULATORY COMMISSION, REGION 111
ALL OTHER PERSONS FILE APPLICATIONS AS FOLLOWS,IF YOU ARE MATERI ALS LICENSING SECTION
LOCATEDIN: 799 ROOSEVELT ROAD

GLEN ELLYN. IL 60137
CONNECTICUT, DELAWARE, DISTRICT OF COLUMel A, MAINE, MARYLAND,
MASSACHUSETTS. NEW JE RSEY, NEW YOR K. PE NNSYLVANI A, RHODE ISLAND, ARKANSAS, COLOR ADO, IDAHO, KANSAS, LOUISI ANA. MONTANA, NE 8RASK A,
OR VERMONT, SENO APPLICATIONS TO: NEW MEXICO, NORTH DAKOTA, OKLAHOMA, SOUTH DAKOT A. TE XAS, UTAH,

OR WYOMING SEND APPLICATIONS TO:
U.S. NUCLEAR REGULATORY COMMIS$10N, REGION I
NUCLEAR MATERIAL SECTION 8 U S. NUCLE AR REGULATORY COMMISSION. REGION ev
631 PARK AVENUE MATERI AL RADI ATION PROTECTION SECTION
KING OF PRUS$lA, PA 19406 611 RYAN PLAZA DRIVE, SUITE 1000

ARUNGTON, T X 76011
ALASAMA, FLORIDA, GEORGI A, K E NTUCK Y, MISSIS $1PPI, NORTH CAROLINA,
PUE (TO RICO, SOUTH CAROLINA. TENN ESSE E, VIRGINI A, VIRGIN ISLANDS, OR ALASKA, ARIZONA. CALIFORNI A, H AWAll, NEV ADA, OR EGON, WASHINGTON,
WEST VIRGINIA, SEND APPLICATIONS TO: AND U.S. TERRITORIES AND POSSESSIONS IN THE PACirIC, SEND APPLICATIONS

TO:
U.S. NUCLE AR REGULATORY COMMISSION, REGION 11
MATERI AL RADI ATION PROTECTION SECTION U S NUCLE AR REGULATORY COMutSSION, REGION V
101 MARIETTA STREET, SulTE 2900 MATERI AL R ADI ATION PROTECTION SECTION
ATLANTA, GA 30323 1450 MARIA LANE, SulTE 210

WALNUT CREEK,CA 94596

PELSONS LOCATED IN AGREEMENT STATES SENO APPUCATIONS TO THE U.S. NUCLEAR REGULATORY COMMISSION ONLY IF THEY WISH TO POSSESS ANO USE LICENSED MATERIAL
IN SYATES SUBJECT TO U.S. NUCLEAR REGULATORY COMMISSION JURISDICTION,

THl3 IS AN APPUCATION FOR (Cha 4 approprisminsm) 2. NAME AND MAILING ADDRESS OF APPLICANT (factedelsr Code /

X A. NEW uCENSE
-- Reams Controls Inc.S. AMENDMENT TO LICENSE NOU8ER
- 503 Worthington Avenue

C. RENEWAL OF UCENSE NUU8ER
- P.O. Box 15246
3. ADDRES$(Esl WHERE LICENSED MATERIAL WILL BE USED OR POSSESSED. OinCinnati, Ohio 45Z1>

Reams Controls.Inc. 503 Worthington Avenue, Cincinnati, Ohio 45215, plus
temporary job sites of the applicant throughout the states of Ohio, Kentucky,
and Indiana.

A. NAME OF PERSON TO 8E CONTACTED A80VT THis APPLICATION
Milton J. Hauck, Jr. kS13)ONE DUM8ER7 I-2500

ELEP

SUOMIT ITEMS 6 THROUGH 11 ON 84 s 11" P APER THE TYPE AND SCOPE OF INFORMATION TO BE PROvlDED IS DESCR18ED IN THE LICENSE APPLICATION GUIDE.

S. RADIOACTIVE MATERIAL
a. Esement sad mass number, D, chemecel and/or physcal form, and c. mesim m amount 6. PURPOSE ($) FOR WHICH UCENSEO MATERIAL WILL BE USED.u
which will be . ^ t any one tbme.e

7. NDI IDUA $ RES S BLE FOR R ADIATION SAFETY PROGRAM ANO THEIR 8. TRAINING FOR INDIVIDUALS WORKING IN DR FREQUENTING RESTRICTED AREAS,

is. FACiuTiES AN '""^'^""S^""'" "^" '8511180536 851001
REG 3 LIC30 i2. ucENSee FEES <s.e tocFa rioeans.ca riam

11. WASTE MANAS 34-24561-01 PDR
gU*'o s 230.00, ,, e,,,,,, n _ 3_ p , OSE

13. CERTIFICATION. (Must be cemodefod by apphemarf THE APPLICANT UNDERSTANDS THAT ALL STATEMENT 3 f* D REPRESENTATIONS MADE IN THl3 APPUCATION ARE
OlNDING UPON THE AP8UCANT -- '

THE APPLICANT AND ANY OFFICIAL EXECUTING THl3 CERTIFICATION ON SEH ALF OF THE APPLICANT, NAMED IN ITEM 2, CERTIFY THAT THl3 APPLICATION IS
FREPARED IN CONFORMITY WITH TITLE 10, CODE OF FEDERAL REGULATIONS, PARTS 30,32,33,34,35, AND 40 AND THAT ALL INFORMAflON CONTAINED HEREIN,
13 TRUE AND CORRECT TO THE BEST OF THEIR KNOWLEDGE AND SEUEF.

L ohsWARNING 18 U S.C. SECTION 1001 ACT OF JUNE 25,1948,62 STAT. 749 MAKES 17 MA ILLFULLY FALSE STATEMENT OR REPRESENTATION !
TO ANY DEPARTMENT OR AGENCY OF THE UNITED STATES AS TO ANY MATTER i JURISDICTION

SIGNATURE-CERTIF YING OF FICER TYPED / PRINTED NAME TITLE DATE I

/[ h M _ Milton J. Hauck, Jr. 03M33}sles Engineer 8/22/85 |
'

14. YO LUN T A * V i CONOWC DAT A
a ANNunpn. 1 *TE D. NUM8ER OF EMPLOYEES Foraf for d. WOULD YOU BE WILUNG TO FURNISH COST INFORMATION /3orderandAtweente howret

< S250K $1M-3 SM espre facArfy enebeing oursede coalr8ctorsJ ON THE ECONOMIC IMPACT OF CURRENT NRC REGULATIONS OR ANY FUTURE
PROPOSED NRC REGULATIONS THAT MAY AFFECT YOUP (NAC reewlerseas permit

$250K-600K $3 SM-7M ''***'*'*''***''***'**''********'N***'*'**'***''*'V~***'**'**N'*'*"**'*
a c NuM9ER OF BEDS$600K-750K $7M-10M

$750K-1M > $10M YES NO
,,

FOR NRC USE ONLY e g (* { \ V b *"'
TYRE OF FEE FEE LOG F EE CArEGOR Y COuMENTS 65 - - APPROVED 8 Y

4. A SM # J MG 26B Q j

AUG 2 6 985 gg g |
-

RECElvED C C u 8'"

PRlVLCY ACT STATEMENT ON THE REVERSE EwniRUL NO. Y U O 4 [ J
,



,. --. . - -

, , *
.,,

a *
.

.

PRIVACY ACT STATEMENT

Pursuant to 5 U.S.C. 552a(e)(3), enacted into law by section 3 of the Privacy Act of 1974 (Public Law 93-579), the follow-
ing statement is furnished to individuals who supply information to the Nuclear Regulatory Commission on NRC Form
313. This information is maintained in a system of records designated as NRC 3 and described at 40 Federal Register 45334
(October 1,1975).

1. AUTHORITY: Sections 81 and 161(b) of the Atomic Energy Act of 1954, as amended (42 U.S.C. 2111 and 2201(b)).

2. PRINCIPAL PURPOSE (S): The information is evaluated by the NRC staff pursuant to the criteria set forth in 10 CFR
Parts N,32,33,34,35 and 40 to determine whether the application meets the requirements of the Atomic Energy Act of
1954, as amended, and the Commission's regulations, for the issuance of a radioactive material license or amendment
thereof.

3. ROUTINE USES: The information may be (a) provided to State health departments for their information and use;
and (b) provided to Federal, State, and local health officials and other persons in the event of incident or exposure,
for their information, investigation, and protection of the public health and safety. The information may also be dis-
closed to appropriate Federal, State, and local agencies in the event that the information indicates a violation or potential
violation of law and in the course of an administrative or judicial proceeding. In addition, this information may be trans-
ferred to an appropriate Federal, State, or local agency to the extent relevant and necessary for an NRC decision or to
an appropriate Federal agency to the extent relevant and necessary for that agency's decision about you.

4. WHETHEPt DISCLOSURE IS MANDATORY OR VOLUNTARY AND EFFECT ON INDIVIDUAL OF NOT PROVID-
ING INFORMATION: Disclosure of the requested information is voluntary, if the requested information is not furn-
ished, however, the app!! cation for radioactive material license, or amendment thereof, will not be processed. A request
that information be held from public inspection must be in accordance with the provisions of 10 CFR 2.790. Withhold-
ing from public inspection shall not affect the right,if any, of persons properly and directly concerned need to inspect
the document.

5. SYSTEM MANAGER (S) AND ADDRESS: U.S. Nuclear Regulatory Commission
Director, Division of Fuel Cycle and Material Safety
Office of Nuclear Material Safety and Safeguards
Washington, D.C. 20555
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ITEM 5: " Radioactive Material"

Licensed material
a. Element and Mass Number: Americium 241
b. Chemical Form: Americium Oxide
c. Sealed source manufacturer and model number:

Nuclear Sources and Services, Inc.
Model AN-HP

ITEM 6: " Purpose for which licensed material will be used"

As a part of the Fisher Controls Type LD2220 Portable Level Detector.
(See attached device registry TX101S)

ITEM 7: " Individual (s) responsible for radiation safety program and their
training and experience"

Stanley Kephart, Milton Hauck, Jack Rodgers, Lawrence B. Reams and
William Mock.

See Item 10 for responsibilities and for details of the radiation safety*

training program.

ITEM 8: " Training for individuals working in or frequenting restricted areas"

Only personnel using the device are required to have special training.
The device registry specifies in Item 6 of the " limitations and/or other
considerations of use" that " training to safely use this device is
provided to the Radiation Safety officer. The Radiation Safety Officer
may then present a short orientation course to qualify technicians as
users." See Item 10 for details of the safety program.

ITEM 9: " Facilities and Equipment"

The device will be kept at:

Reams Controls Inc.
503 Worthington Avenue
Cincinnati, Ohio 45215

It will be kept in a securable storage area in such a manner to prevent
unauthorized removal or use. Refer to Item 10 and the enclosed device
instruction manual for details.

ITEM 10: " Radiation Safety Program"

The individual responsible for the radiation safety program will:
* Assure compliance with the applicable provisions of 10CFR Part 19

8/85/64 (continued)

- _ . - _ _ _ - _ - _
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" Notices, Instructions and Reports to Workers, Inspections" and Part
20 " Standards for Protection Against Radiation".

Be responsible for maintaining a sealed source inventory and perform*
-

or be responsible for performing wipe tests every 6 months.

The individual responsible for the radiation safety program will receive
training in the safe handling and operation of the device. He/she may
then present a short orientation to qualify technicians as users. The
training program offered by Fisher Controls, the manufacurer, includes
instruction in the safe handling and operation of the device as well as
a presentation on radiation basics. The radiation training covers the
principles and practices of radiation protection, radioactivity measure-
ment and monitoring techniques and biological effects of radiation. All
trained individuals will receive a certificate from the manuf acturer
stating that they have had the training and that they have an under-
standing of the principles they have been shown and can safely handle
and operate the device. Copies of the certificates are attached.

The training materials, the device instruction manual, and the trans-
portation guideline cover the safety and emergency procedures outlined
in the license application guide for Item 10. Specifically:

a. Safety measures to be used in transporting the device - See the
instruction manual, page 9 and the transportation guideline, page 6.

b. Means of preventing unauthorized access, use or removal during use
at temporary job sites. See the instruction manual, page 3 and the
transportation guidelines, page 5.

c. Means of preventing unauthorized use or removal from storage. See
instruction manual, page 3.

d. Emergency procedures to be followed in case of accidents. See in-
struction manual, page 9 and the tranJportation guideline, page 6.

e. Specific instructions to users to not dismantle the source housing.
See instruction manual, page 9.

Also, information and instructions for wipe tests is on page 10 of the
instruction manual.

Item 11: " Waste Management"

Procedures for returning the device for disposal are on page 9 of the
instruction manual and page 6 of the transportation guideline.

8/85/64.1
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90: TX D1013 DJTE: Hofember. 21,1%4 PA03 GP J*<

,
.

Reutron BacEsc'stter I.evel Deteeit.or' D3VIC3 TYPE:
.

.

.MODSI,: LD27.20 .
-

;
.

. . .

: .

..,

.

:.

.

..
. ;. s ~ ,

MANU7ACTURER/ DISTRIBUTOR: Flaher. Controls . ;; ~
' ' ' '

~ Eighway 380 East A
P. O. Ibx 900 1

-

McKinney, Texas 75069
- '

,

...

4.,. g,.6 S3AL3D SOURCE M0?ZL DE3131.!ATIC'l.: Gs.:=atron Inc. Model AN-HP- =
- -

.. s ,

ISOTOP3: - Am:-241 :5AIIMUM A0TIVITY: 200 301
.

I,EAK IIST PR30'Ji:MCY: 6 months

PP.INCIPAL GSE: -Joneral Soutretr Scurcs Applicst10ns
a

.

'
:

!

CU3 TOM DEV 03: !E3 _%,_ NO

.
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K3G S RY OF RADIGA0f!VE'. 36ALED SOUNC}S tJD DEVICES., %
77/^ SAFETY EVALGATIOR OF DEYea .

.

.

PAGE 2 0?_ 4
g: TX D101S DAT3: dovember 21, 1984

.

DEVICE TYPE:. Neutron Backsostter Level , Detector

The Model 1D2220 nei2 tron backscatter level eletector icDH3CRIPT10 tis
composed of 'a heliua-3 neutron detector mounted beside a source holder
containir.g an Am-241 neutron aource of 2()0 millienries.. This assemblyA Ludlus Measuremente
is mounted on a five foot long aldminuu tube.the other end of the T.ube.
Inc. Model 12 rate meter is mounted at

A label containing the' standard " Caution - Rad?oactiveLA3RLI_RO:
Material" and radiation trefoil is attached to the source-detectorThis label also contains the source serial number,

with a " Notify Civilasse mbly.
radionuclide activity and date of measurement Another label with -beAuthorities" on the outsido edge of the label.
:capeny name and serial number of the device io also attanhed.

.

. . .

? $.,, DIAGRAM:
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EM. R30ISTRY OF RADICA0TIV3 SEALED SCURCES AND DEVICES.w .

SAF30T BVA;UATION OF DEVICE#

FAGE 3 0F 4
NO: TI DtO'3 DA;5: November 21, 1984 ___

D3VICE TYPE: 3eutron Backscatter Level Detector

CONDITIONS OF NORMAL USE: The Model LD2220 is intended for use inThedetermining liquid levels inside chemical process equipment.
device is portable and must be used in environmenta compatable withThe source-detector assembly is ' manipulated at the- handle end of

four and one-half feet from the source-detector assembly.m an.
the device,This device will normally be operated using only a 100 milliourteThis mayHowever, 200 millicurie sources may bemed.Am(Be) source.occur if vessel valla are thick, thick insulation is psesent around
the vessel or caterials inside the vessel are low in hytrogen content.

tairert int.o thethe device will be removed from storage,In general,and used by trained operating personnel who have been
instructed in the safe use and proper handling of the device by theplant,

The actual period of use expected is toQ: Radiation Safety Officer.
.,

minutes to one hour per week. After use, One device is returned to
4 ,

atorage.

:f severe conditions occur (explosion or firi, the device will like'.7
However, the As(Be) sources ar.ould remain intact sin:ebe destroyed.

insse sources are designed . to perform under a pressure of 25,000
pounds per square inch and a temperature of 600 centigrade for one
hour.

??.3 0 TPE OZ3T NG: Several prototypee vere tested. Device
construe:1on causes the operator to maintain a safe distance from tne

in order to operate the device.acu.ce
,

HITERNAL RADIATION LEVELS: Radiation levels at one foot from the
source holder witn a 200 millicarte source are 1.23 mil'tiren/hr. ofEach 2006 57 milltrem/hr. of neutrons.5gamma radiation antiis expected to produce 5 74 x 10 neutrons per
lllicurie source

second.

QUALI?? ASSURANC3 AND CONTROL: The device is cc:r.p' etely aseecbled and
tested before the sealed source (e). is instal * ed.

Iach sealed Sour 0e 13_ 3ach device iscertified as to specific activity and neutron output.
then tested for proper operation before release.

.

.S Mi,,
4 9 _ ,d, , Y "'"'t"-- - - - - , , . _ _ _ _
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REGISTRY CP RADI0 ACTIVE SEAL 3D SOUROES AND DEVICESNu SAP 3TI EVALUATIOH OF DEVICE$'A

MGE 4 OF 4

10,: TI D1018 DATE: November 21, 1984

Neutran Backscatter Level DetectorDEVICE IIPI:

LIMITATIONS AND/OR OTHER CONSIDERATIONE OF USE:
These devices may be distributed to specifically licensed usere1.
Leak tent 2 ng of the analed source is required at six monthonly.

2.
intervals. Any repair involving-

Hepair and maintenance will be provided.the source housing vill be handled by N.S.S.I.will be performed by U.S.S.I.
in Houston, Texas.

3 in

4. Source exchanges, if necessary,-

Houston, Texas.
The device will be returned to U.S.O.I. for disposal.is providsd to the Radiation5

6. Training to sa:fely use this deviceThe Radiation Safety Officer may then presenta

Safety Officer.short orientation course to qua.lify technicians as users.
;; This device .:an be operated safely by

SAFE!! ANALYSIS SUMM ARY: -f misuse exista and :alvthe possibilityHowever,trained personnel. personnel enould be al.:ved to have access.trained and competent

Application dated Novomber 5, " 934 with procedures,
REFERENCES _:
accompanying data and drawings. .

DATE: A Z e f,f z/f4 fr 4 REVI2'43D BY:

/ j/ __REV;24Ep 3Y:
DATE: A ,.] ,.u a ry , .y.. - --

i

V

ISSUING _ AGENCY
Texas Department of Esaith

'(

:

,
,

r- , _ < a. - .
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Type LD2220
.
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O
Fisher Controls instruction Manual

Type LD2220 Level Detector

I

> FISHER"
June 1985 Form 5604

Contents Maintenance .7. .

Meter Failure ,,7
.

Checks for Battery Contacts and
Introduction . .2 Cablo Integnty .7 |.. .

. .

Scope of Manual .2 Replacing the Count Rate Meter .8..
. .

Description . .2 Replacing the Pole Assembly .8.. .
.

Specifications ,2 Replacing the Head Assembly .9.. .
, .

Disposal ,9.

W'pe Tests .ioStorage .3
.

<
. .

Parts Ordering .....toOperation . .4. . .

O initial Assembly . .4. .

Parts 1.ist . 12License Requirements .4.

Onentation ,4
Safety Precautions .4.... .

Prehminary Checks .6. . .

Battery Check . .6.

Practice Run .....6

Principle of Operation .6. .

,

. . . ,

s
k .;)~

, , , ,

Figure 1. Type LD2220 Level Detector

u.v. cones. ==n.wm inc . ises. u n,m. p.w o

. . .
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Type LD2220

Table f. Specifications

RADIDACTIVE Americium 241-Beryllium, 200 MAXIMUM 6 inches (152 mm) !
SOURCE millicuries (N.S.S.I. Model AN- ALLOWABLE VESSEL

HP) WALL THICKNESSi4

MINIMUM 2 inches (51 mm)
RADIATION LEVEL AT 0.47 mrem /hr ALLOWABLE VESSEL
OPERATOR END OF DIAMETER
DEVICE

VESSEL WALL - 112 to 500'F (- 80 to 260 C)
TEM RATUREMETER LINEARITY 5 percent of full scale

METER POWER Two D-cell batteries (approxi- OPERATIVE AMBIENT - 112 to 221'F (- 80 to 105'C)
SUPPLY mately 100 hours of operation) TEMPERATURE

LIMITSm

METER RESPONSE 3 or 11 seconds
APPROXIMATE 7 pounds (3.2 kg)
WElGHT

MEASUREMENT t 0.5 inches (13 mm) ADDITIONAL For construction matenals, see

ACCURACY SPECIFICATIONS the parts list section

' !? An'~c';.*|,'2"1*::.'uLC.'" :|,%"*, ::,'.%"?"* *'* ~~' ' " ' ' ' " ' ' " ' ' ' * ' " ' ' ' * ' ' " "

Introduction

Scope of Manual d No?
9

This instruction manual provides storage, operation,
maintenance, and parts ordering information for the g
Type LD2220 level detector. Only qualified personnel d
should operate or maintain this level detector if there Q'

RADIOACTlVE MATERI AL Iare any questions concerning the instructions in this
manual, contact your Fisher sales office or sales repre. D-

sentative before proceeding. aO O5(J
:t

SOU CE o
Desen. tion y

w,. SER. NO. $ ;p

The Type LD2220 Level Detector (figure 1) is a light- v" R ADiols0 TOPE 3fD-M !
weight, hand-held, portable device that enables the user 200 M ca
to determine levels of foams, liquids, solids, and other

DATE ofsubstances without intrusion into the vessel. The Type ME ASUREME N T
LD2220 Level Detector gives accurate measurements
for all common substances which contain hydrogen, f**such as water, hydrocarbons, acids, bases, and most (

organic liquidsm. By use of the neutron backscatter Figure 2. Warning Namepla'e Used on a
measurement principle (see the Pnnciple of Operation Type LD2220 Level Detector

(section), this level detector can penetrate even heavy-
walled vessels with f ast neutrons to determine the levels
of liquids and solids. The level can normally be located
to one half inch (13 mm) on most vessels. are also listed on the warning nameplate as shown in

figure 2. The warning nameplate (key 24, figure 8) is
Specifications permanently attached to the head assembly that houses

the radiation source. Fisher Controls senal tags (key 30
Specifications for the Type LD2220 Level Detector are figure 8) are attached separately to the head assembly
listed in table 1. Specifications for the radioactive source and to the count rate meter.

2 ' " M*U,."??n?."5 s*?.N5%.'E.' '****' *""" * ''''''

l
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Type LD2220
|

O ^ '61 C " D E I M Storage
| 0 Q .. f if"

CD . %%3
il Cl,! ~M WARNING-

7- g,

( gg ]g Only qualified individuals should handle or
/ operate the Type LD2220 Level Detector.b,4 -

- This device contains a radioactive source
3[O U which can cause personalinjury if mishan-

f ~{ g g ,] died in any way. To help prevent the possi-
bility of personal injury, never handle the

M y= Nq head assembly directly in the immediate
Q- L 3 w a., .d vicinity of the radiation source (key 26, fig-
E373 EEQ ure 8).

IC]p} y;pg When shipped, the head assembly of the Type LD2220m

Lg 1 2, ,. "_ .
- container. This ccntainer is also used for storing the

Level Detector is packaged inside of a U.S. D.O.T.-7A
u~

[3 CIE CElId level detector when the device is not in use. In storage,
@E Ey the level detector should be kept in a secure area, such
g g as inside a locked closet or cabinet, to prevent unautho-

rized access.- .

E EU The Type LD2220 Level Detector can be stored in one of
M .]] two ways. For most storage purposes, the head assem-
g g bly of the level detector can be stored inside of the

storage container with the pole assembly end of the

O E device extending out of the container and propped
against a wall or other solid surf ace as shown in figure 3.
The meter end of the level detector should be supported
firmly by the wall or solid surface to prevent the device
from tipping over while in storage. In this manner, the

d level detector can be kept inside of a locked room or
closet to prevent unauthorized access.

..

LEVEL DETECTOR WITH POLE ASSEMBLY EXTENDING 0UT For long term storage, the head assembly of the level
0F CONTAINER FOR STORAGE INSIDE OF A SECURE detector can be disconnected from the pole assembly

AND LOCKED AREA as shown in figure 3 and stored separately. The head
assembly can be disconnected from the pole assembly
by disconnecting the MHV connector (key 7, figure 8)
from the detector tube (key 29, figure 9) and disengaging
the lock assembly (key 15, figure 9). The head assembly

i
~

is then stored inside of the storage container with the
foam padding inserted and the storage lid attached
securely to the container. If the head and pole assem.y.

blies are stored separately, refer to the initial assembly
) portion of the operation section to reassemble the level

Sc detector for field operation.

.
i a

,1 WARNING

Personal injury can result due to overex.
tended exposure to the radiation source

O *""
(key 26, figure 8) at very close proximity. To

HEAD ASSEMBLY DISCONNECTED FROM POLE prevent the possibility of such injury, al-
ASSEMBLY FOR SEPARATE STORAGE ways perform the following precautions

Figure 3 Storage Contamer for Type LD2220 Level Detector when the device is not in use:

3

GitmO1No. 7 9 6 41
_ _ _ - - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Type LD2220

e Store the level detector in a secure area License Flequirements g
and at least 18 inches (0.46 meters) from
personnel, A specific materials license is required to possess or

use the Type LD2220 Level Detector. Licensing informa-

e Use locks when storing the level detec. tion and applications for this license can be obtained

tor to prevent removal by unauthorized per, from your Fisher sales office or sales representative or

sonnel,and from your local regulatory agency.

* Post an NRC Form 3 in clear view out-
side the storage area. Orientation

Operation of the Type LD2220 Level Detector is restrict-For more information on the NRC Form 3, or ed to trained personnel who are instructed in the safe
any of these storage procedures, contact use and proper handling of the device. Fisher Controls
your Fisher sales office or sales provides a training program for Radiation Safety Offi-
representative, cers and designated personnel. A representative from

Fisher Controls is available to provide a field demonstra-
tion of the device.

Operation
Fisher Controls also offers:

e Training accessories that depict proper operation of
WARNING the level detector,

Only qualified individuals should handle or e Training accessories that present basics in radiation
operate the Type LD2220 Level Detector, safety. and

This device contains a radioactive source
which can cause personalinjury if mishan- e A training manual that outlines basic radiation char-
died in any way. To help eliminate the pos- acteristics as well as safety and regulatory
sibility of personalinjury, never handle the consideratioris.
head assembly directly in the immediate
vicinity of the radiation source (key 26, fig- Users of the Type LD2220 Level Detector are encour-
ure8). aged to refer to these training materials. This instruction

manual must be read thoroughly before attempting to
operate the device.

Initial Assembly
The Type LD2220 Level Detector is ready for immediate Safety Precautionsoperation as received. To complete intial assembly,
perform the following steps. This procedure can also be
performed to reassemble a level detector that was WARNING
disassembled for storage or shipping purposes. Key
numbers referenced in the following procedure are Personal injury can result due to overex-
shown in either figure 8 or 9 as indicated. tended exposure to the radiation source

(key 26, figure 8) at very close proximity. To
1. Remove the lid and the top piece of foam packing prevent the possibility of such injury, be

from the storage container (key 31, shown in figure 3) to sure to read this section carefully and to
expose the head assembly. take note of these safety precautions be-

fore attempting to operate the device. k
2. Connect the head assembly to the pole assembly by

engaging the lock assembly (key 15, figure 9) into the Dunng normal operation, the Type LD2220 Level Detec- }appropristo opening in the pole assembly. The middle of tor is to be handled only by the hand gnps (keys 5 and 6,
the three holes in the pole is used for most applications. figure 8) that are located at the meter end of the device.
The outer two holes are used for applications where the Under these conditions, the operator is exposed to a
operator must stand very close to the tank wall, such as 0.47 mrem /hr radiation level which is well below the 2.0
on a tank with a winding staircase. mrem /hr radiation limit estabhshed by the Nuclear Reg. I

ulatory Commission for unrestncted areas. Therefore,
3. To complete the assembly, attach the MHV connec- by NRC regulation, no film badges, dosimeters, or other

for (key 7, figure 8) to the detector tube (key 29, figure 9). safety related equipment are required by the user when
The level detector is now ready for use. operating the level detector.

4
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Figure 4. TypicalIsodose Curve for Type LD2220 Level Detector

The Americium 241 Beryllium source used in the Type spends long periods of time within 18 inches (0.46
LD2220 Level Detector is a relatively small source and it meters) of the capsule that contains the radiation
is not considered hazardous during normal use of the source.

] device. It is possible, however, to receive radiation
y exposure in excess of permissible levels if the operator it should be noted that the Type LD2220 level detector is

remains in close proximity to the source for extended not a shielded device. Isodose curves (figure 4) for the
periods of time. This is especially true if the operator Type LD2220 Level Detector indicate that at a distance
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of 39 inches (1 meter) from the radiation source, the Slowly move the head assembly up and down around
radiation level is 0.47 mrem /hr while at one foot (0.3 the surface level on the outside wall of the practice
meters) the radiation level is 5.20 mrem /hr. Therefore, container. Carefully note the position of the head as-
keeping a maximum distance between the operator and Sembly relative to the liquid surf ace level when the meter
the radiation source is an extremely effective method for signal changes. Normally the arrow on the source /
reducing radiation exposure. Fisher Controls recom- detector housing will be at the process level when the
mends that any intended users of the device, as well as Count rate meter signalincreases rapidly as the detector
any other applicable personnel, remain at least 18 inch- is moving from above to below the surface level. The
es (OA6 meters) from the radiation source (key 26 figure signal will rise to an even higher meter reading as the
8) whenever possible. head assembly is lowered further beneath the surface

level. The liquid surface level is located at the point
where a sharp increase in the meter signal reading is
observed. If the meter reads 100 cerrent of full scale it

Preliminary Checks can be brought back onto the scale by turning the
selector switch to the range A position. If greater resolu-
tion is desired, the selector switch can be turned to the

Battery Check range C or D position.

Before attempting to operate the Type LD2220 Level
Detector, the batteries should be checked for adequate Practice moving the detector head assembi, up and
operation. First turn the selector switch on the count down along the outside wall of the container untA the
rate meter (key 1, figure 8) to the battery test position as relationship between the meter signal and process level
shown in figure 5. Note the meter reading. If the meter is readily apparent. Further testing can be performed by
reads below the BAT TEST zone on the scale, the altenng the liquid level and covering the container so
battenes are low and should be replaced. If the meter that the liquid surface cannot be seen. Locate the liquid
reading is within the BAT TEST zone on the scale, the level several different times and mark each measure-
battenes are adequate for normal operation. Most alka- ment. Compare each of the markings with the true levels
line battery cells have an average operating life of about as observed visually. Develop increased confidence and
100 hours. ability before proceeding to an actual application.

Once full confidence is developed using the device,
Practice Run ctu I pr cess me surements can be performed. For

actual applications, the selector switch on the count rate
The best way to learn the relationship between detector meter can be positioned to either range A, B, C, or D
response and a process level position is by making a depending on the type of process matenal that is mea-
practice run. Fill a test vessel about 2/3 full of water. The sured. Continued experience with the device makes
vessel shculd be open at the top or transparent enough such selections more apparent. Once level measure-
so that the liquid levelin the container can be observed. ment is completed, the level detector should be immedi.
A bucket, waste basket, glass bottle, or beaker are all ately returned to its storage container (key 31, shown in
suitable for this purpose. figure 3). Refer to the storage section for instructions on

how to store the level detector,
f

To prepare the level detector for operation, turn the
selector switch on the count rate meter (key 1, figure 8)
to the range B position that is shown in figure 5. Turn the Principle of Operation
audio switch to the ON position and the time constant

.

switch to the SLOW position. In free air, a meter reading
of less than 6 divisions will be observed and a slow The Type LD2220 level detector (shown in figure 6)
audio rate will be heard. consists of a sealed radioactive source mounted as an

assembly next to a helium 3 neutron detector tube. The

For normal operation, the Type LD2220 Level Detector s wceWector assemdy is located at one end of a 5
should be handled only at the meter end of the device. fo t (1.5 m) aluminum pole assembly; the count rate

The level detector has two foam rubber hand gnps (keys mater and the operator hand gnps are located at the
oppos to end.5 and 6, figure 8) at the meter end for easy handling.

Practice holding the level detector by the hand grips.
Use the handle on the top side of the count rate meter to The radioactive source of the level detector emits fast
adjust the position of the head assembly so that the flat neutrons which can penetrate the wall of an enclosed
surface of the head assembly moves smoothly against vessel. When the source-detector assembly is moved
the wall of the practice container, along the outside wall of a vessel, the fast neutrons

6
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f) g 3 Maintenance
v

40 so
k ''

o r, if the Type LD2220 Level Detector fails to operate while
9 in service, it should be checked for physical damage.'

,

This section presents a maintenance procedure for
checking the count rate meter (key 1, figure 8) for

,

possible physical damage as well as a maintenance
check for battery contacts and cable integrity. If parts
require replacement, refer to the appropriate replacing

' J the count rate meter, replacing the pole assembly, or
" $ '''' replacing the head assembly procedure presented in

h this section. A procedure for disposal of the level detec-
tor is also presented.

,

gg sw.
/

Ew'stamry \\ Additionally, a wipe test procedure is presented in this
7."E* *,'ry '"amos a section for intermittent maintenance of the radiation'*"C"

h j-c source (key 26. figure 8). Wipe tests must be performed
f at regular intervals not exceeding every six months. Key""''

to numbers referenced in all of these maintenance proce-
m icron

g g dures are shown in figure 8 or 9 as indicated.sa''ca s

LMum.rao.,

Meter Failure, , , , , , ,

' Failure of the count rate meter (key 1, figure 8) issuo roa
M 5'2a"n'ruent indicated by unsatisfactory battery check results when/) o

/ good battenes are connected to the count rate meter
E. 4

} (see the battery check procedure). In many instances," ''
,

the problem can be corrected simply by cleaning the

ype LD2 20 ev i bt battery contacts inside the count rate meter, if replace-*'

to ment of the count rate meter is necessary, refer to the
replacing the count rate meter portion of this section.

penetrate the vessel wall and enter the vessel. When the Checks for Battery Contacts and Cable Integrity
source is moved below the level of a hydrogen-contain-
ing substance (the liquid level), the fast neutrons interact Battery contacts should be checked periodically for
with the hydrogen atoms in the liquid and lose energy. cleanliness. Impaired or corroded battery connections
Dunng this process some of the neutrons are reflected can lead to excessive battery drainage and count rate

back (or backscattered) out of the vessel as slow neu- meter failure.

j trons to which the detector is highly sensitive.
Cable integrity of the coaxial cable (key 3, figure 8) can
be checked by performing the following procedure. To

The number of slow neutrons backscattered to the level perform this procedure, an ohmmeter is required.
detector gives a signa: which is directly related to the

j hydrogen density of the sutances contained inside the 1. Disconnect the MHV connector (key 7, figure 8)
vessel. Substances having differt..? bydrogen densities from the head assembly and disconnect the Type C
give dif ferent signals; therefore an abrupt signal change connector (key 8, figure 8) from the count rate meter
occurs when a levelis passed. Electricalimpulses corre- (key 1, figure 8).
sponding to the rate of slow neutrons passing through,

l the detector tube are relayed from the detector tube to 2. Connect one lead of the ohmmeter to the inside
} the battery-powered count rate meter. These impulses conter conductor of the Type C connector and connect
\ give both an analog and audio signalindication of the the other lead of the ohmmeter to the inside center

count rate, therefore they indicate level. The level can conductor of the MHV connector. If the ohmmeter
p normally be determined to within one-half inch (12.7 shows continuity (reads zero or a low value), continue

Q mm) for most vessels. Level detection is not affected by with the next step. If it does not show continuity (reads
operating conditions such as temperature or pressure infinity or an extremely high value), proceed to step 7 of
inside the vessel. this procedure.

7
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Figure 6. Operationa! Schematic

3. Connect one lead of the ohmmeter to the outside Replacing the Count Rato Motor hshield of the Type C connector and connect the other
lead of the ohmmeter to the outside si,ield of the MHV Perform this procedure if replacement of the count rate
connectc'. If the ohmmeter shows continuity, continue meter is necessary. Key numbers referenced in this
with the next step. If it does not show continuity, pro. procedure are shown in figure 8.
ceed to step 7 of this procedure.

1. Disconnect the Type C connector (key 8) from the
4. Connect one lead of the ohmmeter to the outside count rate meter (key 1).

shield of the Type C connector and connect the other
lead of the ohmmeter to the inside center conductor of 2. Open the count rate meter and unscrew the two
the MHV connector. if the ohmmeter does not shew fillister screws (key 10) that secure the count rate meter
continuity, continue with the next step. If it does show to the pole assembly. Remove the count rate meter,
continuity, proceed to step 7 of this procedure.

3. Install the new count rate meter. Secure the meter
5. Connect one lead of the ohmmeter to the outside to the pole assembly with the fillister screws (key 10)

shield of the MHV connector and connect the other lead and close the count rate meter.
of the ohmmeter to the inside center conductor of the
Type C connector. If the ohmmeter does not show
continuity, continue with the next step. If it does show 4. Connect the Type C connector to the count rate

meter.continuity, proceed to step 7 of this procedure.

6. Reconnect the MHV connector to the head assem- Replacing the Pole Assembly
bly and the Type C connector to the count rate meter.

Perform this procedure if replacement of the pole as-
sembly is necessary. This situation might result due to

7. If the result of either step 2,3,4, or 5 has led to this damage to the pole assembly or failure of the coaxial
step, the pole assembly may need to be replaced. Refer cable inside the pole assembly. Unless otherwise speci-
to the replacing the pole assembly portion of this section fled, key numbers referenced in this procedure are
for additional information. shown in figure 8.

8
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1 O proximity of the level detector remain at
Q WARNING least 18 inches (0.46 meters) from the radi-

Be sure to keep hands and other bodily
"

parts away from direct contact with the 1. Disconnect the MHV connector (key 7) from the
radiation source (key 26, figure 8) when detector tube t ey 29, figure 9)in the head assembly.h
performing this procedure. Failure to do so

J could cause personalinjury due to radiation 2. Disengage the lock assembly (key 15, figure 9) and

f exposure. For safety reasons, it is recom- remove the head assembly from the pole assembly.
,

mended that all personnelin the immediate
proximity of the lovel detector remain at 3. Connect the new head assembly to the pole assem-
least 18 inches (0.46 meters) from the radi- bly by engaging the lock assembly. Connect the MHV
ation source whenever possible. connector to the detector tube in the head assembly.

1. Disconnect the Type C connector (key 8) from the
count rate meter (key 1). Disposal

2. Open the count rate meter and unscrew the two
filbster screws (key 10) that secure the count rate meter
to the pole assembly. Remove the count rate meter.

3. Disconnect the MHV connector (key 7) from the
detector tube (key 29, figure 9)in the head assembly. The radiation source (key 26, figure 8) used

with this level detector contains radioactive
4. While disengaging the lock assembly (key 15, figure material which can cause personalinjury if

9). remove the head assembly from the pole assembly. mishandled in any way. Therefore, under no
circumstances is the source housing to be

5. Connect the new pole assembly to the head assem- disassembled, modified, or application al-
bly by engaging the lock assembly. Connect the MHV tered in any manner. For any maintenance
connector to the detector tube in the head assembly. work involving removal of the radiation

source, or of the head cover (key 14, figureD 6. Secure the count rate meter to the pole assembly
9), the head assembly of the device shouldwith the fill: ster screws (key 10) and close the count rate
be returned to Nuclear Sources and Ser-meter. Connect the Type C connector to the count rate vices Inc.,5711 Etheridge, Houston, Texas,meter to complete the assembly. 77037. Always contact your Fisher sales
office or sales representative when the

Replacing the Head Assembly head assembly is being returned for
service.

" '' Special rules apply to the transportation and shipment
of radioactive matenals. If transportation of the Type

if an individual part of the head assembly LD2220 Level Detector is contemplated, all shipments
j requires replacement, the entire assembly must comply with either the rules and regulations pub-

must be replaced as a unit. Under no cir- lished by the U.S. Department of Transportation, 46
cumstances can the head assembly be dis- C.F.R. Part 146,49 C.F.R. Parts 173-179, and 14 C.F.R.
assembled !S its individual parts. Part 103 or the apolicable IATAllCAO regulations. For

any situabon re@eg N return or mainWann of N
Perform this procedure if replacement of the head as- head assembly, the head assembly must be repackaged
sembly is necessary. Unless otherwise specified, key in its onginal storage / shipping container with appropn-
numbers in this procedure are shown in figure 8. ato seal wire or security tape and shipped to Nuclear

Sources and Services Inc., 5711 Ethendge, Houston,

WARNING Texas 77087.

Be sure to keep hands and other bodily The radiation source (key 26, figure 8) used in the Type
parts away from direct contact with the LD2220 Level Detector is double encapsulated in a
radiation source (key 26, figure 8) when wedded, stainless steel, heavy walled capsule. It is high-
performing this procedure. Failure to do so ly unlikely that an accident, including fire, explosion, or(q could cause personalinjury due to radiation excessive damage due to impact, could rupture the'j
exposure. For safety reasons, it is recom- source container and thereby result in loss or dispersion
mended that all personnelin the immediate of the radioactive material.

9
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Note

Even though the capsule that houses the *

radiation source (key 26 figure 8)is a rug- +
*

ged container,it should never be intentict
ally handled roughly. \ '

,.
d .

v

% ' N~''In the unhkely event that it does become necessary to
dispose of a damaged radiation source. special ar- ""

rangements must be made for the disposal of the Amer'~ figure 7 mpe Test Procedure '

cium 241 radioactive material. Arrangements can be
made by contacting the Fisher sales office or sales
representative or by contacting a licensed disposal ser-
vice that is qualified in handling radicactive wastes. The
Type LD2220 Level Detector must not be transported roximity of the level detector remain at

least 18 inches (0.46 meters) from the radi-anywhere until it is inspected by a licensed individual
and packaged in an appropriate shipping shield. ation source whenever possible.

2. Remove one of the wipe test discs from the kit and
completely dampen it with tap water. Wring out any

Wipe Tests excess water. Hold the damp filter disc with a pair of
forceps or tongs and wipe the outside of the radiation

Fisher Controls requires that the Type LD2220 Level source (key 26. figure 8) thoroughly as shown in figure 7.
Detector be tested with a wipe test hit at regular inter. 3,nce extended exposure to the radiation source at
vals not exceeding every six months. This means that close proximity is undesirable, this procedure should be
wipe tests must be performed on the unit at least twice a performed as quickly and as vigorously as possible.
year. The only reason a wipe test might be performed at
an interval less than six months is if there is some 3. Mail the wipe test sample to:
reason to w,pect that the rad:at:en s urce Pey 26

;
figure 8)is leaking Such a situation would arise follon. Nuclear Sources and Services Inc. i

ing an accident explosion, or any instance where dam. 5711 Etheridge
age to the radiaticn source is suspected. Houston. Texas 77087

i

To perform a wipe test, complete the following When maihng the wipe test sample, be sure to specify
the followingprocedure.

* The date the sample was taken,
1. A wipe test kit is furnished with the unit and it

consists of several cellulose discs of filter paper,2 3/4 e The serial number of the radiation source (located
inches (70 mm) in diameter, along with several pre, on the warning nameplate of the unit as shown in figure
addressed envelopes. The envelopes enable the user to 2), and
mail the wipe test samples to the appropriate nuclear
agency for analysis. Ordering information for additional e A return address where analysis results should be
wipe test kits is available from. Sent.

4. When testing is completed, the level detector
Nuclear Sources and Services Inc. should be returned immediately to storage. Refer to the

5711 Etheridge storage section for instructions on how to properly store
Houston. Texas 77087 the level detector.

WARNING Parts Ordering
De sure to keep hands and other bodily
parts away from direct contact with the When corresponding with the Fisher sales office or
radiation source (key 26, figure 8) when sales representative about this equipment, always pro-
performing the nest step. Failure to do so vide the serial number of the level detector. When order-
could cause personalinjury due to radiation eng replacement assemblies or replacement parts, refer
exposure. For safety reasons, it is recom- to the 11-character part number of each assembly or
mended that all personnelin the immediate part as found in the following parts list.

10
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Type LD2220 FISHER'

Parts List key Ducnption Part Number Key Desenptiort Part Number

Parts Kits 9 Vent Cap 19A8771 X012 25 * Dnve Screw. stainiess steel
10 F>lkster Screw, stainless steel (8 req d)

Pole Assembly (2 req d) IJ8415 X0012 26 * Rad ation Source.
Kit includes keys 2 through 11 Strain Rehef Bushing, Amencium 241-Beryllium,

11 and 38 39A8769 XOt2 black nylon 200 mdhcunes
Head Assembly (2 req d) 1001476 X012 27'3' Seal Wire (
Kit includes keys 12 through 12 * Hand 6e Half-Head. aluminum / 280 Set Screw stainiess steel
30. 36 and 37 3002651 X012 inditei 4, (2 req d)

Type LD2220 Level 13 * Source Hait Head. aiuminum/ 29 4 Detector Tube, stainiess steel h
indite housingDetector i a< 3, Head Cover, aiuminum 30+ Senai rag, sta nwss steei

15* Lock Assembly. stainless (2 req d)
Key Desenption Port Number steel 31 Storage Container,

16 0 Roier. TFE (2 req d) (Not shown) 19A8775 X012
1 Count Rate Meter, aluminum 32 Head Phones.

housing 39A8739 X012 170 Groove Pin stainless steel (Not shown) 19A8776 X012
2 Pole. aluminum / (2 req d)

Tutramdi 29A87a0 X012 1 8' 38 Wave Spong Washer, 33 Carrying Strap.
3 Coaoal Cable 58 U stainless steel (Not shown) 19A8777 X012

shielded 19A8770 XQ12 (2 req d) 34 Lower Packing Foam
4 Bund Thread Insert, 19* Fiat Washer,316 stainless (Not shown) 1002151 X012

(2 req d) 19A8745 X012 steel 35 Upper Packing Foam
204 Shield, cadmium foil (Not shown) 1002056 X012

5 Rear Hand Gnp, 36 3' Adhesive. vinyt
vinyl 19A8762 X012 21* Retainer, stainless steel (Not shown)

6 Front Hand Grip, 22 * Fillister Screw, stainless steel
vinyt 19A8761 X012 (2 req d) 37* S* age Standoff (4 req d)

7 MHV 23:3i Dntled Head Screw, stainless (Not shown)
Connector 19A8756 X012 steel (4 req d) 38 Lock Washer, stainless steel i

8 Type C 24 * Warning Nameplate. (2 req d)
Connector 19A8755 X012 asuminum (Not shown) 14A9439 X012

@ 28 h h 1329 23 21 22 20 17
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M? TRANSPORTAtt0N CUIDELINE

In addition to NRC regulations controlling the use of radioactive asterials,
I.C.A.O.) thatregulations (e.g., D.O.T., I.A.T.A.,

there are government Should the
control the transport of such materials via land. air or water.

for
need arise to transport the LD2220 to another location or to return it
service or disposal, there are procedures that must be followed in packaging,
marking, labeling, and documenting the shipment to comply vich the regulations.

You are encouraged to obtain
This guide is intended to be an aid in doing so.

Names and addresses where you
the latest copies of transportation regulations.
can order the most commonly used regulations can be found at the end of this

guide. (

;

PACKACING

.p. ' The shipping / storage container the LD2220 was originally shipped in is anI

~

It is an appropriate shipping container for
approved DOT Type 7A container.

h
the device and should be retained for storage and for reuse in transporting t e

device should the need occur.

Following the procedure on page 9 of the Type LD2220 Instruction Manual,o

detach the head assembly from the pole / meter assembly.

Place the head assembly in the form fit feam cavity of the shipping /
o Place the ild on thestorage container and replace the top foam piece.

container and secure it using the snap lock ring,

A security seal must be affixed before the packase eay be transported byo
This can be a lead seal wire, a security tape or any type of

carrier. (b) wi'lreadily breakable and which, while intact.seal which is (a) not
be evidence that the package has not been opened.

A simple wire seat is a

inadvertent opening regardless of what security sealgood idea to prevent
A small piece of wire twisted through the latch can accomplishis used.

,

this.

MRO1NO. 7 9 6 4.1
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hR' The container must be in good condition. If the original contriner has-

N o

signs of da:aage that could affect its integrity, contact your Fisher
representative to obtain a new container /

Make sure old shipping lebels and markings have been removed beforeo

transporting. Do not remove _ marking and lebels required for transport
(i.e. radioactive labels, warning label, description of contents and
DOT 7A markings). See the following sections for details.

,

PACKAGE MARKINGS

The following markings must appear on the outside of the package,

RADIOACTIVE MATERIAL NOSg USA DOT 7A TYPE A I Ull 1974 iQ
NSSI 5711 ETHERIDGE HOUSTON, TEXAS

.

If the original decal or markings bearing this information has been removed from

the shipping contained, affis a new label. It can be placed anywhere it does

not obscure any other labels except on the bottom of the container.

LABELS

The following labels must be affixed as specified to the shipping container.
If a label is missing, it must be replaced before traisporting. They can be
obtained from authorized carriers (e.g., Emery, Federal Express, Roadway,

etc.) or from N.S.S.I., 5711 Etheridge, Houston, Texas 77234.
'

'

,

.

._4
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$N .' o Two (2) " Radioactive II" labels applied to opposite vertical sides and
I

..
I marked with:

Contents - Am 241 Be

! Activity - 200 mci
Transport Index - 0.5

| RADIDACTIVE 11 ;
;

c a. . . . ..
aC f ewt f T

,. . s

|

! one (1) " Danger" label applied adjacent to_ one of the radioactive labels.
| o
i

) '

| M., DANGER !
I

*

i

'en !
| !

'

! i
f I
I i

!
i

.. , .. .. ...:..
i i
! '

..

The following diagram shows the proper placement of labels and markings for

: transport.

I

I
l,

?'"

-

.

gN =\ On backside*~ x
L .h 7
i

*
.

|
.

I

1,

. .. . . - _ _ _ . _ _ . _ _ _ _ _ _ _ - -
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COCUMENTATION

To transport the LD2220 by highway in a company vehicle, a copy of the shipping
to the driver on the seat or.in a pouch on the door of

papers must be kept next

A copy of shipping papers you can use, which should also includethe vehicle. The paperwork you can use
the opening instructions, is found in Attachment A.
may be duplicated on another form however, the precise words and the sequence
in which they appear must not be altered.

To truck air freight the LD2220. a " Shippers Declaration for Dangerous Goods:
Find examples of these forms

as well as a shipping bill must be filled out.
for Emery Air Worldwide in Attachment B.

Again the information on these forms

may be duplicated, however, the precise words and sequence in which they appear
These forms are filled out per Title 49CFR regu-

must not be altered. NOTE: For ex-

,

lations and are appropriate for transport within continental U.S.

w '\ continental L*.S. shipments, the forms must be filled out per IATA/ICAO reguia-
?d.;$

tions and copy of the the source "Special Form Certificate" must accompany t
-

he

'.
air bill.

See examples of these forms in Attachment

CENERAL INFORMATION

site):
Transport by cempany vehicle (e.g. to another plant

accompany
Shipping papers (see " Documentation" and Attacheent A? Oust1.
the driver. either in the f ront seat er in a pouch on the door of the

vehicle.

containing the head assembly should be transported in the2. The bucket
If an open bed vehicle is used (e.g. pickup

locked trunk of the vehicle. Sungee
the bucket eust be secured to the frame of the vehicle.truck). In either case, the bucket

cords or tie downs can be used for this.1,
should not be able to move around within the vehicle under normal
transport conditions.

,b

G[NTROLNo. 7 9 6 41
i J
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'$$h<3. a cesporary job site, ac all ti=es the device should either be
~

While ati.g secured to the vehicle. locked inlocked in the truck of the vehicle,kept

a storage area or attended by an authorized individual who has been
trained in the safe use and operation of the device.

Transport by licensed' carrier (e.g. Emery. Federal Express):

The device may not be transported on or carried onto a passenger aircraft1.
(i.e. Air Cargo only).

When transporting the devie.e to a facility, make arrangements with them2.
to receive or to pick up the device.

Ship the " hazardous" head asset:bly on a separate bill f rom the "non-3. B.)
hazardous" pole assembly. (See shipping bill examples in Attach =ent

Send a copy of the " Opening Instructions" ahead of the device or include_q j t. .

it with the shipping papers if no one is familiar with unpacking it.

\

t

' ,
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'dild:. RETL*R.N FOR REPAIR OR DISPOSAL"4

1. Return the device to:'

Nuclear Sources and Services. Inc.
5711 Etheridge

Houston, Texas 77234

the device is being returned.Notify your Fisher representative that

If there is reason to believe the source has been2. In case of ?sergency:

your Fisher Controls representative or a licenseddamaged, contact
disposal service to survey the instrument before packaging for trans-

port.

.w.S
$h

.

t
t

-

]1
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ATTACICENT A

o Shipping Papers

Opening Instructionso

e.
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i@fd5 Shtpptng Papees
~

i1:
Ftsher Controls Type LD2220 Portable Level Detector

.,

One (1) metal can, radtoacttve matertal, special form, n.o.s., CN 29 7t. ,

special form, 200 mC t , Radtoacttve
Radiation Level Detector. Am B e . soltd

-

tndex, contatner DOT Type 7A-USA, cargo atecraft only.
Yellow II, 0.5 transport

"This is to certify that the above named matertals are properly
'asstfied,

described, packaged, marked and labeled, and are in proper ccvtition for
transportation according to the applicable regulattons of the Department of
Transportation."

NN$i
tg1 Signed

(company)

(street address)
(

iett/, state, and zip)

(telephone)

f
.

gNmtot.r:o. 7 9 6 41
- - __
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OPENING INSTRUCTIONSOf
FISHER CONTROLS TYPE LD2220

* NOTICE - READ BEFORE OPENING PACKAGE

The Fisher Controls Type LD2220 level detector is shipped in two packages:

A foam packed cardboard box containing the pole and meter assembly, head-1.
phones, carrying strap, and packets including instruction and training

kit and the source special form certificate are
manuals. A wipe test

also included.

containing the head assembly with the radioactive source.
2. A metal bucket

open this container until either the person to whom the package is
3 E- Do not

the site has been notified.v u.n
"}j? addressed or the safety officer at

instruction manual reviewed.The cardboard box should be opened first and the
Refer to the " initial assembly" section of the manua. for instructions to

safely assemble the device.

NOTE: The metal bucket should not be discarded; it is te be used in the
frommust be used in any transfer of the devicestorage of the device and it

the site, either to change locations or to return for repair.

f

..
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ATTACHMENT S

Example " Shipper's Declaration of Hazardous Goodso

Example - Shipping Billso

*Per CFRI.9 regulations for contental U.S. transport only.

.e;D
riz .~
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iS R'S DECLARATION FOR DANGEROUS G0005

%
"'' gAir Wavoio No

..g. .t ..g..
a v rence NumoetSniooer s ee

oor.e ,o

Consignee

dCn P1 t

Marshalltown, Iowa 50158 gg i

Attn: LD-2220 Team
Swe como erec and signec ccores of en's Dec:arat on wspusua

must be nonced to the ccerator
Fedure to comosy en a6t respects veth the eachcatm

TRANSPORT DETAE.S Oangerous Goods Regulations may be e besech of
v .s sniemene . s .. a.e iae 4.acort et Oe artu e tne aochcatie lave, subrect to legal penalbes Thisrn

Oectaration must not, e any cwcumstances. oe
"]" 8'',*"' ,8'{,'[,7 ' ' completed and/or signed by a consoladstor, a,, ,

forwarder or an IATA cargo agent.,g,- -- L,g,g
< Wyy ow

" ' " ' " ' ' ' * * * ' ' ~ " * * ~
A ecort of Cestination Des Moines 'm*MMPMTGI A ADiO ACTIVE |

#" #
.

NATLRE AND OUANTiTY 05 DANGEACUS G000S J.odee.or # - 4 re coo 9 emus coacs a-;w r.ses
.. . . . . . .

. . . . . ;,

Ca"gefCus 3:0Cs CeeSt CatiCn
. . . . . . . . . _ . . . . . _ . .

... . . _ . . . . . . .

.'s v im w wa s m % Arena w I
.. % 3 , ,, -,. :

|ew w,
|

3.g

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

I

:RADICACTIVE MATERAL
'SPECIAL FORM, N.O.S. UN2974 AM241 SOLID SEALED

SOURCE 1. TYPE A,

METAL CAN X.200'

CURIES .

::
i YELLCW

TI-0.5 !

i.

!

CARGO AIRCRAFT ONLY
i~a55c~rG~~~a~nE~n~ gin ~torma5c~n" ~ ~ ~ ~ ~ ~ ~ ~ " ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ] ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

-~

\
,

Tlw wionisit pneured accarerg tr 3 40CFR ^_. IATA Regidsgoru _

l moreov declare that tne contents of tnis consignment are fully and '*a e.7 tie r Signatory
~ accurately desented soove by proper snicoing name and are classified.

'

g , packed. marted and lecceled. and are in ael respects en tne proper o'au ano Cate {,

. .- . a w r .ai iaemm arinn as_and_g
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Example " Shipper's Declaration for Dangerous Goods"
o

Example - Shipping Billso

Example - Special Form Certificateo

for ex-continental U.S. transport*Per !.A.T.A./I.C.A.0. regulationsp;ig;
\$[

t

.



)
.

.

* * .

. . e e e e e m e o o * e e e , ,.

. .

oy
=

;..

$. SMPPER'S DECt ARAT10N FOR OANGEPOUS GOOOS

%
| $heOcer A c WavDell No
4

i .. e o, . ages-

Shiccer s Aeterence Numoer
roor.wae r

Consignee

y

WETMLDWIDE

Vve comOnted at'0 signed cocies of Ints CtClataf!Off WARNgNQ

'!U$tt'nt hatsCeQ to (?'e 00 erat 0!
Feelure to comoty en all respects vntM the to0bcape

TRANSPORT DETAR,$ Dangerous Goods Regulatons may be e breacn of
This

in. sn. omen t 5 ..in.n tae . .,..roort :t Ceoartw e the sophcacee law subtect to legel penaltiesr

' , p g, g
urn. tat oes crescr coo ter a
"'~"*'''#' completed and/or signed by a consolicator,'

f
- ' :- CA*GO forwarcer or an IATA cargo agent-

-

Ih[
sanon'eai t,oe -- >

~ .., .,, o, cesi,n ai.cn [W;G;PEM. ACiG ACTIVE I
| ty

''

NATLAE AND OU ANTITY OF COGE20US CCCCS 3.o see <- a u sis congemus Gms a gu a: es ;r
. .. . . . . . . . . . . . . . . !

'. . . .

Cangerous G:ces iceantcancn
. .

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

.= w im .,% aae = s ==sg ====g
a eww |,

,., % , ,% 0 *o ma et

8.u

... . . . . . . _ . .
. . . . . . . . .
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Radioactive Material, 7 UN297/. AM-241, Solid Sealed
Source 1. Type A

Special Form. N.O.S. ?ackage X.200 II kCuries Yell:w
TTI.3 r

DIM
30 x 30 I

'
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SP.F:rt
Car:di-j
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nc. AREA CODE 713/641 0391 |
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SEALED SOURCE CERTIFICATE
|,

|SWO
FISHER CONTROLS

p.o. e
1. PURCHASER : i

l l
GAWATRON. INC. I 'i2. MANUFACTURER _

F-03 |
AN-HP SERIAL e

3. MODEL
'

4. ACTIVE MATERIAL Am-241 Be
,

j 'i3

MAXIMUM CONTENT 200 rnci '

MINIMUM CONTENT 180 mci I

!|
ACTUAL CONTENT BASED ON WEIGHT INPUT AN $ g

C1/ GRAM AS SUPPUED BY ORNL :1%

. YlELD:

ASTD

= 105& :{
l' GAMMATRON STD C 01 k

F-0 M .7 1 105 NPs e7.55
f E SERIAL .

MEETS THE REQUIREMENTS FOR SPECIAL FORM AS DEFINED IN DOT
5 THIS IS TO CERTIFY TH

TITLE 49 (173.3981 AN UIREMENTS OF:
'j'

j
,

= d
t |+-

y ANSI CLASSI .

C.56535 SIGNATURE _*

% 1'

0
TE NS PART 36.108 N/A SIGN ATUR E |

; ; .x

~|<

| - 6. MATE FC TRUCTION 304S9
._.

C :
d' 7. WIPE TEST.

.005 uCi
INNER CAPSULE

11/12/84.0005 uCi OATE k
'

OUTER CAPSULE

8Y
'~ j
- .m w

. , . , 5
8. HEllUM TEST NEG INNER N#4 OUTER .

. , ,

<x

9. PRESSURE TEST N/A WT. N/A FINAL OUT

T
>0006 "N

10. CONTAINER WIPE TEST $

inW a>

11. TYPE 7A SERIAL *

-~ - N-- RRfG A LA8EL- !!! j
__



.

;. .

..

.

.

.

k
.i!!d

'

,-::w
;W

.

ATTAC10'.ENT D

Availability of Federal and International Regulations
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Federal Regulations - For continental U.S. transport

'

U.S. Department of Transportationo
100-177Title 49, Code of Federal Regulations Parts

Available frcm:
,

Superintendent of Documents
U.S. Go'vernment Printing Office

Washington, D.C. 20402

Approximately 59.00

"A Review of the Department of Transportation Regulations for
o

Transportation of Radioactive Materials"

Available from
,

.. .y

..m3 of Transportation ResearchDepartment
and Special Programs Administration

Materials Transportation Bureau

Information Services Division (DMT-ll)
Washington, D.C. 20590

International Regulations - For ex-centinentai U.S. transport

" Regulations for the Safe Transportation of Radicactive Materials. Safetyo
Series No. 6, 1973 Edition (as amended)," International Atomic Energy'

Agency (IAEA), Vienna, Austria.

Available from:

UNIPUS

1180 Avenue of the Americas
New York, New York 10038

@ROj.NO. 7 9 6 4 1
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Technical InstructionsInternatio'nal Civil Aviation Organization (ICA0),.u
o 1983 Edition.for the Safe Transport of Dangerous Goods by Air,

Available from:

INTEREG

P.O. Box 60105
Chicago, Illinois 60660

International Air Transport Association (IATA), Restricted Articleso
and Amendment issuedRegulations, 25th Edition, plus Supplement

March 1, 1981, effective December L982.

Available from:

International Air Transport Association

2000 Peel Street
.A!: Montreal, Quebecy,-

Canada H3A 2R4
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QUALIFICATION STATEMENT

FISHER CONTROLS, HEREBY CERTIFIES THAT Sra-cr fenion r

HAS RECEIVED TRAINING FROM AN AUTHORIZED REPRESENTA-

TIVE OF FISHER CONTROLS AND HAS DEMONSTRATED AN

UNDERSTANDING 0F THE SAFE USE AND OPERATION OF THE
TYPE LD 2220 PORTABLE LEVEL DETECTOR. HE/SHE HAS

ALSO RECEIVED TRAINING IN RADIATION BASICS AND HAS
DEMONSTRATED AN UNDERSTANDING OF THOSE PRINCIPLES.

THE TRAINING HAS COVERED PRINCIPLES AND PRACTICES-

OF RADIATION PROTECTION, RADIDACTIVITY MEASUREMENT

AND MONITORING TECHNIQUES AND BIOLOGICAL EFFECTS

dF RADI ATION. Shece nomer-- IS QUALIFIED TO USE
OR SUPERVISE THE USE OF THE FISHER CONTROLS TYPE
LD 2220 PORTABLE LEVEL DETECTOR.

,

FISHER CONTROLS INTERNATIONAL, INC.

6FIOnaBY: w
, -.

TITLE: AB//fOI/:T7! I44
!! Ui

DATE: $ ~ SO - M
v

k :J a _
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( QUALIFICATION STATEMENT

FISHER CONTROLS, HEREBY CERTIFIES THATe A # d M cdS

HAS RECEIVED TRAINING FROM AN AUTHORIZED REPRESENTA-

TIVE OF FISHER CONTROLS AND HAS DEMONSTRATED AN

UNDERSTANDING OF THE SAFE USE AND OPERATION OF THE
TYPE LD 2220 PORTABLE LEVEL DETECTOR. HE/SHE HAS

ALSO RECEIVED TRAINING IN RADIATION BASICS AND HAS
DEMONSTRATED AN UNDERSTANDING OF THOSE PRINCIPLES.
THE TRAINING HAS COVERED PRINCIPLES AND PRACTICES-

OF RADIATION PROTECTION, RADI0 ACTIVITY MEASUREMENT

AND MONITORING TECHNIQUES AND BIOLOGICAL EFFECTS

OF RADI ATION. Jc5 du-ce''5 IS QUALIFIED TO USE^

,
V OR SUPERVISE THE USE OF THE FISHER CONTROLS TYPE

LD 2220 PORTABLE LEVEL DETECTOR.

C

FISHER CONTROLS INTERNATIONAL, INC.

I'
7h''

'

/7F.O"-BY: -

| N 'w

TITLE: L)## '/3I/ Tr T,,>l C'
.,
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i: 9,

G
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QUALIFICATION STATEMENT

FISHER CONTROLS, HEREBY CERTIFIES THAT nicrou s,wc-r-

HAS RECEIVED TRAINING FROM AN AUTHORIZED REPRESENTA-

TIVE OF FISHER CONTROLS AND HAS DEMONSTRATED AN

UNDERSTANDING 0F THE SAFE USE AND OPERATION OF THE
TYPE LD 2220 PORTABLE LEVEL DETECTOR. HE/SHE HAS

ALSO RECEIVED TRAINING IN RADI ATION BASICS AND HAS
DEMONSTRATED AN UNDERSTANDING 0 F T H O S E P R I N C I P L C. S .

THE TRAINING HAS COVERED PRINCIPLES AND PRACTICES-

OF RADIATION PROTECTION, RADI0 ACTIVITY MEASUREMENT

AND MONITORING TECHNIQUES AND BIOLOGICAL EFFECTS

hj! 0F RADI ATION. N'ero s tu ve..c-- IS QUALIFIED TO USE
OR SUPERVISE THE USE OF THE FISHER CONTROLS TYPE

LD 2220 PORTABLE LEVEL DETECTOR.

b

FISHER CONTROLS INTERNATIONAL, INC.

f*.m

BY: N /6 N^
~

/
n i,,

USC N'UbI '.*TP 'A GTITLE:
" #O

.

e -

DATE: 'D ~ 58-67
i
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QUALIFICATION STATEMENT

FISHER CONTROLS, HEREBY CERTIFIES THAT bum Max

HAS RECEIVED TRAINING FROM AN AUTHORIZED REPRESENTA-

TIVE OF FISHER CONTROLS AND HAS DEMONSTRATED AN

UNDERSTANDING OF THE SAFE USE AND OPERATION OF THE

TYPE LD 2220 PORTABLE LEVEL DETECTOR. HE/SHE HAS

ALSO RECEIVED TRAINING IN RADI ATION BASICS AND HAS
DEMONSTRATED AN UNDERSTANDING OF THOSE PRINCIPLES.
THE TRAINING HAS COVERED PRINCIPLES AND PRACTICES-

OF RADIATION PROTECTION, RADI0 ACTIVITY MEASUREMENT

AND MONITORING TECHNIQUES AND BIOLOGICAL EFFECTS

OF RADI ATION. Wiu.,4e het IS QUALIFIED TO USE

hi OR SUPERVISE THE USE OF THE FISHER CONTROLS TYPE
LD 2220 PORTABLE LEVEL DETECTOR.

(

FISHER CONTROLS INTERNATIONAL, INC.

pm=:e;,==:=;; == - '. _ _ _ . _ ,x _ _. .

BY: / x d > O.n^

'/

TITLE: r) p I'ONkTh kg

0''

O}
/

r- -

DATE: 'D ~ $3 ' bb--
,
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QUALIFICATION STATEMENT

FISHER CONTROLS, HEREBY CERTIFIES THAT 2446dxE b 6 A *"5

HAS RECEIVED TRAINING FROM AN AUTHORIZED REPRESENTA-

TIVE OF FISHER CONTROLS AND HAS DEMONSTRATED AN

UNDERSTANDING 0F THE SAFE USE AND OPERATION OF THE
TYPE LD 2220 PORTABLE LEVEL DETECTOR. HE/SHE HAS

ALSO RECEIVED TRAINING IN RADIATION BASICS AND HAS
DEMONSTRATED AN UNDERSTANDING 0F THOSE PRINCIPLES.
THE TRAINING HAS COVERED PRINCIPLES AND PRACTICES .-

OF RADIATION PROTECTION, RADI0 ACTIVITY MEASUREMENT

AND MONITORING TECHNIQUES,AND BIOLOGICAL EFFECTS

OF RADI ATION. /AwMact d. -KEA*r IS QUALIFIED TO USE
OR SUPERVISE THE USE OF THE FISHER CONTROLS TYPE(g-
LD 2220 PORTABLE LEVEL DETECTOR.

b

FISHER CONTROLS INTERNATIONAL, INC.

@k.c:uyy = = .:. . :.2 .n.?=.==_ : e , ::_ _ .. /_ - - - - - .-- -

BY: /- i T/mb -s-
~

|

7 TITLE: A # / O?I / TM W
// /

() . J( b '' bb
- . . _

DATE:
"
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