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January 3, 1986

United States Nuclear Regulatory Commission
Region 1

631 Park Avenue

King of Prussia, Pennsylvania 19406

ATT: Marlene Taylor

Dear Ms. Taylor:

RE: LICENSE NO. 06-19319-01
DOCKET NO. 030-17428 |
CONTROL NO, 103728

Per your letter dated October 4, 1985 and our subsequent telephone
conversation regarding the above, the following should satisfy
your requirements regarding the individval items.

l. The instructor is myself, Patrick J. Morrissey. As the
instructor, I have received what is equivalent to an 80-
hour course requirement in radiation safety directly from
Campbell Pacific Nuclear Corporation. During our involve-
ment with CPN Corporation since 1977, we have completed at

least the following:

a. One week (40 hours) at the Campbell facility in
Pacheco, California. The purpose of this was

< S familiarization with all components of the nuclear
& gages including planning, preparation, and giving the
radiation safety course recommended by the factory.
© (a copy of the standard training manual is enclosed
2 o for your review.)
VOO | | |
23- b. During our first years with CPN Corp., to more
- completely familiarize myself with the CPN gages,
by Mr. Patrick J. Campbell, then president of Campbell
gg Pacific Nuclear Corp., made numerous trips to my
territory during which I assisted in at least six
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In the years that we have repaired CPN gages, we have only

once found it necessary to remove the source rod for any

repair. Furthermore, to have a radiation survey meter in-house,
which we feel would be used at most once every two to three
years, and which require calibration on an annual basis

should not be required.

Our standard procedure also requires that film badges be
worn at all times while using the equipment.

We therefore, would request that the above procedure would
be acceptable without the use of the survey meter.

Hoping the above meets your requirements, we look forward to
hearing from you.
Very truly yours,
ConSpec Associates, /Inc.
‘ \ | N, .
—~]

PIM: js Patrick J. Morrissey
Enc. President
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asphalt in an asphalt pavement would also pro-
vide h,!drogen moderation and the neutron gauge
would "read" it accordingly. If we know the qua-
ntity of extraneous hydrogen, we can account for
it in calibration and the gauge can still be
used for moisture determination.

Neutron radfation s emitted by an{ alpha pro-
ducing source when mixed with Beryllium. CPN
uses Americium/Beryllium (AmBe) source in its

soil gauges.

2.00 Source Nomenclature: Certain terms
are used to des-

cribe radfation factors important to us as users

and we will explain them herein,

CURIE 1s a term used to describe the size of a
vadioactive source. It tells us that we have a
quantity of suteriﬂ disintegrating at the rate
of 3.7 x 1010 disintegrations per second, or the
same rate as one gram of Radium. This is not an
index of how dangerous the source might be, on-
3 an index of quantity of the material in ques-
°”.

We deal in small quantities of material and use
only millicuries of radioactive material.

The potential danger of a source is not only a
factor of the Curie size, but also of the type
of material and the type of emissions it s pro-
ducing.

ROENTGEN 1s a term describing the amount of ra-
diation accumulated, or dose, or exposure, A
roentgen of radiation could be accumulated by
standing near a large radioactive, unshielded
source for a short time or near a small, unsh-
{elded source for a long time.

REM 1s a superior term for human exposure accu-
mulation than Roentgen because it has been cor-
rected to provide a common base for effects on
mankind. Some radiation is highly penetrating
end would be more potentially dangerous than
other forms. The description becomes equal when
we correct them all to the common REM base.

We deal in small amounts of radfation and shall
work with millirems.

nx%l.mgmun (MREM/HR) 1s a term used to des-
cr rightness” of a radioactive gamma
source. It is the strength of the radiation
field at the point of measurement. This term is
similar to foot candles of 1ight when discussing

Tight.

The brightness of a radiation field will be dic-
tated by the type of radicactive material {nvol-
ved, the size of the source, the amount of shiel-
ding present, and the distance we are from the
source. The total amount of radiation we would
accumulate would then become a factor also of
how long we remained in that field.
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Because we deal with small sources, and because
CPN PORTAPROBES and HYDROPROBES use small, well
shielded sources, we will be involved with only
Millirems of radiation and with levels which are
only in the Millirem/Hour range.

FLUX is a term properly describing the strength
of a neutron field. It properly describes the
number of neutrons per square centimeter per se-
cond falling on a surface. CPN survey forms in-
clude the neutron readings in the form of MREM
readings for ease of comparison and for deter-
mination of potential radiation levels or accu-
mulation.

A conventional survey meter will read only the
gamma or beta output of a device. Only special
neutron meters will read neutron output. The CPN
profiles in the manuals include the neutron le-
vels converted to MREM readings.

3.00 Dose Calculations: Radiation dose cal-
culations are easily
Jone 1f the operator knows the radiation level
in which he is working and the time or duration
of exposure. Merely multiply the MREM/HR value
times the duration of exposure. The result is
MREM dose accumulated.

An accepted level for maximum occupaticnal ac-
cumulation, by edict of the Nuclear Regulatory
Commission, is 5.0 REM/Year. This is approxi-
mately 100 MREM/Week allowing for vacations.

We are always interested in minimizing radiation

of any sort, however, the above level is a level

established by statute as a legal limit,

3.01 PORTAPKOBE Calculations: The average ra-
diation level at

2' from the PORTAPROBE is less than 0.5 MREM/HR.

The average level on the surfaces is 5 MREM/HR.

We are primarily interested in whole body dose
not just the fingers and feet. (Extremities can
absorb 15 times the whole body allowances.) Ac-
cordingly, the 2' distance represents the prob-
able position of the bedy from the gauge when we
are using the device.

Normal cperating procedures require the user to
handle the gauge for approximately 10 seconds per
test and a busy day would normally result in ap-
pmimtelge:io tests per day being taken. Some
days will heavier in work load and others will
be lighter. An operator can probably average the
30 test figure. If he works at the testing for
five days a week, thern how much radiation would
he absorb?

10 seconds x 30 tests = 300 seconds/day = 5 Min,

5 Minutes/day of close gauge contact x 5 days
= 25 minutes/week......round 1t off to % hour.
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& hour x 0.5 MREM/HR = 0.25 MREM accumulation.

This 1s only ‘T%U“ the allowed dose!

It 1s apparent that the operater, following the
prescribed operating procedures, would not ac-
cumulate any excessive exposure. The gauge is
safe for the intended purpose.

The operator must not sit the gauge in his lap,
nor attempt to repair the radioactive source in
any fashion,

NEVER EXPOSE THE SOURCE UNNECESSARILY!
DO NOT TOUCH THE EXPOSED SOURCE!

4.00 Soil Gauge Sources:

The most common sofl
geuge sources are:

Cesfum 137 for gamma emission

Mmericium 241/Be for neutron emmision

Radium 226/BE for combined gamma and
neutren emission.

A1l sources are supplied in a sealed stainless
steel capsule, doubly en sulated and further
welded into a stainless steel source rod or lo-
Cated permanently in the gauge housing.

Sources are manufactured for CPN by & number of
manufacturers to CPN specifications. They are
211 fdentical. They have been approved for manu-
facture by CPN's licensing Jurisdiction, the
State of California Public Mealth Department,

as well as for specific use in CPH products.
Source should never be removed from their moun-
tings and no attempt should ever be made to re-
patr them. Advise the factory immediately in the
event of damage to a source. See the section re-
garding Emergency Procedures in the Radiation

Precaution Section (Red Section) of your gauge
manual.

$.00 Licensing: The primary licensing agency
nt J.5. s the Nuclear Regulatory Commission
which has jurisdiction over reactor produced {so-
topes, but not Radium.

As of this writing, 25 states have undertaken
their own Ticensing and are known as Agreement
States. They have "agreed” to )icense in accor-
dance with the NRC, can be somewhat more restric-
tive, but not less restrictive. In all cases
they Ticense Radium as well as other materials.
They also include X-Ray machines as well as any
other fonizing device or mater{al.

Therefore, 1t 1s possible to use Rad{um sources
fn some states where only the Federal Law pre-
vails, but this 1s only due to & quirk of law

and does not connote that Radium 1s safer than
other materials

TM/8-76/PC

The Federal License applies for the reactor pro-
duced materials (Cesium and Americium) in all
states not doing their own licensing and on all
Federal property regardless of location.

Accordingly, a Radium Source gauge could be used
on Federal property in an Agreement State, alth-
ough 1t could not be taken off the Federa) Pro-
perty and used and, in this instance, no license
would be required in that state.

The Yicense spells out the conditions under which
the material can be used and strictly limits the
user.

IT IS ESSENTIAL THAT THE OPERATOR READ AND UNDER-
SYAND THE LICENSE UNDER WHICH HE PROPOSES TO USE
RADIOACTIVE MATERIALS.

The license dictates the use of tie materials
and this must not vary. Your license will stipu-
late that the material is to be used for the
*measurement of moisture and density of const-
ruction materials”. It cannot be used for other
purposes. An attempt to X-Ray an object with the
with the gauge might be moderately successful,
but 1t 1s also patently 11legal unless your 1i-
cense specifically allows such actions.

The 1icense will require that one person be de-
signated as Radiation Safety Cfficer (RSO). He
is responsible for the genera)l adherence to the
1icense, the maintenance of the required record
files, and is the person wio should be contacted
immediately in the event of an emergency.

5.01 _ Application for License

Forms are available from CPN for NRC or Agreement
States with the renuired nomenclature preprinted.

Additional information is filled in for the spe-
cific applicant and this is submitted to the ap-
propriate agency for the geographic location

Upon return, the license must be followed to the
Tetter.

Contact CPN for assistance in obtaining an appli-
cation or a license.

5.02 Transfer of Radioactive Material to Others

Radioactive material can only be transferred to
others if the other party is appropriately 1i-
censed to receive and possess or use the mater-
fal. The only sure proof is a copy of the other
party's Ticense. That 1s why CPN requests a copy

of our customer's licenses before we ship out a
product to them.

5.03 Reciprocity:

Licensees can generally use
their device in another 14-
cense jurisdic.ion for a period not to exceed
180 days provided the other jurisdiction is no-
tified of the intrus’on end 1s notified of the
nature of materfal, the device in which 1t is to
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be used, the duration of the use, and the loca-
tion. Notify the other jurisdiction at least 5
days prior to your intended use. CPN Technical
Data Sheet # 5 lists the agreement staies.

Use for a period of longer than 180 days will
require the obtaining of a license in the other
Jurisdiction.

The new jurisdiction may require submission of
a local reciprocity form with proof of your pre-
sent license. It is wise to contact the other
Jurisdictional office well in advance of your
planned use.

6.00 Transportciion: U.S. Government D.0.T.
Regulations control

the transportation of radioactive materials on
public accessways. All CPN products are furni-
shed in D.0.T. Yellow Label II, Type 7A ship-
ping and storage containers. Yellow II labeling
means that the outside of the container has less
than 10 MREM/HR on any surface and less than 0.5
MREM/HR at 3' from any surface. Under these con-
ditions, né placarding of the vehicle is requi-
red. The devices themselves will generally not
meet the Yellow Il requirements when not in the
shipping cases and, if transported on public
roadways, would require a placard stating, "RA-
DIOACTIVE", in 4" high letters, front, back,
and sides of the vehicle.

The case should be locked during transportation
to prevent unauthorized entry to the device.

Anyone can transport the gauge, however, only
properly trained and licensed operators can
use the gauge.

When transported on commercial carriers, a
“SHIPPER'S CERTIFICATION FOR RADIOACTIVE MA-
TERIALS" form should be affixed to the outside
of the case. A copy of a suitable certification
is included in the Radiation Precautions Sec-
tion of this manual and in all gauge manuals.

Many airlines will not carry radiocactive mater-
fals on passenger aircraft. Check before you
ship or attempt to take a unit with you.

Contact the factory for assistance.

The reference for DOT Regulations is Title 49,
Parts 17 through 173.350.

Your vehicle should always be locked when the
gauge 1s stored therein, and the gauge should
be securely fastened down to the bed in an open
pickup truck.

The CPN gauges are designed for easy field ser-
vice and do not require shipment of the radio-
active portions to the factory. All CPN elec-
tronics may be removed for service without in-
terfering with the radioactive sources.
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7.00 Storage: The CPN Gauges should be sto-

red in their shipping cases
in a Tocked area with key access only by the li-
censed operators. CPN recommends that permanent
storage be 10 feet from the nearest point of
full time work requirements.

Post a permanent CAUTION-RADIOACTIVE MATERIAL
sign on the storezge area door. These are avail-
able from CPN.

CPN recommends that a sketch of the proposed
storage area be furnished the licensing agency
upon submission of the initial application. The
agency may be able to comment on the proposal to
insure compliance with local requirements. An
uppropriate sketch form is included with all CPN
license applications.

CPN recommends that the local fire department be
called in for a review of the storage location
and of the nature of the device stored therein.
This may preclude frantic phone calls should a
fire occur and the fire department not know the
nature of the radiocactive material.

8.00 Health Safety Considerations:

Two major considerations are:
1. Protection of the operator
2. Protection of the General Public

Protection of the operator is achieved through
adherence to the manufacturer's instructions,
successful completion of the Operator's Train-
ing Course, and good gauge design by the CPN
factory.

Protection of the General Public is achieved
through the factors in item 1. combined with re-
striction of access to the device by untrained
and uninformed individuals. The responsibility
for this l1ies primarily with the licensed oper-
ators who ku? the gauge safely away from unau-
thorized people.

8.01 Film Badges: Most licenses will require
the operators to wear film
badges. These are similar to dental badges, car-
ried in a small plastic holder, and processed
monthly. They record the gamma absorption of the
user with excellent accuracy. The neutron record
is not so accurate and fades with time. The re-
cord 1s a 1ifetime accumulation record and a
copy of the accumulation to date should be ob-
tained by each operator upon leaving his employ-
ment. He should present this record to the next
employer, 1f nuclear devices are to be used, and
the record can be continued in unbroken form.

A typical film badge service {is:

R. S. Landauer Jr,, & Co.
999 N. Sepulveda Blvd.

El Segundo, CA 90245
213~-640-1015




B.02 Field Safety Procedures

The gauge is to be under control of a licensed
operator at all times. Although interested par-
ties may wish to view the gauge in operat fon,
they may not use it themselves unliess properly
trained to do so.

A licensed operator may not train another per-
son in the use of the device unless his license
specifically permits this training.

There are no general regulations regarding er-
ection of barriers or signs while the gauge is
in use. Local regquirements of the employer may
differ. The gauge has a secure radiation label
and the presence of the 1icensed operator would
normally be deemed adequate protection of the
device from cutsiders., (PN does not recormend
the adoption of extrac r<\n¢y, precautions, It
1s the intention of the safety regulations to
protect all parties, not frighten them with
unnecessary restrictions or rituals.

See Section 11.00 on Emergencies

9.00 Leak Testing License regulations re-
quire that ‘l sealed
sources be "leak tested” occasiora) v to insure

that the radioactive materiel is all secure in

the source and none has leaked out. '*fs is ac-
complished by a swab test for CPN products and
is generaily performed annually by the RSO or
any other authorized individua Yo

may require 2 six months interval

LICENSE

Leak test kits are available
tory at 2 nominal cost

Your gauge instruction manual will contain de-
tailed instructions regarding Teak testing of
your device. Follow them closely. It s MOT ne-
cessary Lo remove the source or open the shut-
ter on CPN qauges to effect leak testing.

Up to date leak test certificates must be main-
tained in the Radiation License File for inspec-
tfon at all times. This must certify that less
than 0.005 microcuries of removable contamina-
tion was removed from the gauge at its last

The Radiation Safety Officer
fs responsible for maintenance
of all records or—tairvrg to the radioactive
materfals. CPN wo recommend that a three
ring notetook be m-intained with tabbed sec-
tions for

) fcense and supporting documentation
| Persorrel recerds, training, et
s Film Badge Fecor
) Leak Test Rec

This 1s to be available to license inspection
personnel at all times

TH/4-76/PC
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11,00 EMERGENCIES:

.

The operator should attempt to prevent exposure
to himself and to cthers and must insure that
the radifoactive materials do not escape the cap-
sule and contamirate the area.

Due to the methods of encapsulation, 1t would
require a very severe accident to damage the
capsule and resvit in ioss of materials.

In the event cf gauge damage

| Protect people....keep them away, keep
them out of the {mmeciate area until you
are certain everything is alright.

Protect the gauge from further darage.
Get 1t back to its storage area when you
are certain that it is moveable. Do not
be unduly bold or brave

Protect the surrounding area from con-
tamination, Freeze the site in the event
of a severe accident involving major gauge
destructior

Call for help from your RSO who shoulc
have an immedfately available 1ist of lo-
cal emergency service offices, the nearest
Public Health Office, the nearest h spi tal
or university where retiation speciali
may be located, and the CPN factory phone.

.

A DECISION POINI

may be exercised:

A. The ga‘g( is naged, but 1s intact, and
the sourc 1 ) in place and not
damaged. runover, flood

The gauge 1s damaged, is torn open or fs
not in a condition to determine source in-
tegrity. (Fire, major runover, buried.)

In the event o‘ A: The operator should ¢ e
shutter 1f possible, place the gauge in §
ping case, place tre case in the storage
and call the factory for assistance.

ose th
(r'LA
ation

ts
o

In the event of B: The operator sheuld freez
the sTle, stop the vehicle 1f involved, get the
driver off the vehicle, rope off the area around
the site, keep people from walking through t!
site, and should call for help from a trainec
clear 1r»Ps\19Ptor who KKOWS WCY TO USE A SUR\
METER. Contrary to loca T recuirenents. , CPN coes
10t recommend that operators have their own sur-
vey meters for accident precautions. It 1s better
to get an expert on the site rather than an a
teur {f the source should really be damaged

nu

Just keep people out of the darage area unti)
1s cleared bv the nuclea: exf¢

P ) } safe 1f there is any doubt!




Call the police and the fac-
tory. Somebody usually calls
the factory sooner or later trying to establish
a price for this sort of commodity.

11.02 _ Fire: Call the fire department and

advise them of the nature of
the radisactive materials tnvolved. Inform them
that it is a sealed source. Your problems will
be much simpler 1T you have already had them in
to view the device BEFORE you had a fire. Call
the public health department for assistance in
preparing the recovered source for shipment to
the factory or to another authorized disposal
service. DO NOT BURY IT OR OTHERWISE ATTEMPT
TO DISPOSE OF THE SCURCE.

12.00 Service and Maintenance:

11.01  Theft:

Detailed service sections are in the individual
gauge manuals. For purposes of this course:

¥ The CPN products are all field ser-
viceable without removing the source.

2. The entire electronics and battery
assemblies can be removed with sim-
ple screwdrivers. These can be re-
turned to the factory for service
without shipping the source.

3. CPN does not recommend performing
mechanical service other than the
authorized cleaning of the shutter.

In the event of a severely damaged or
Jumed shutter, contact the factory.

13.00 Additional Training Materials:

Radiation Dosimetry, (Hine and Brownell) A.ade-
mic Press, Inc., 1!5 E. 23rd St., NY NY

National Bureau of Standards Handbooks available
from the Supt of Documents, Washington, 23, DC:

§ 92 SAFE HANDLING OF RADIOACTIVE ISOTOPES

# 54 PROTECTION AGAINST RADIATION FROM RA-
DIUM, COBALT 60, AND CESIUM 137,

# 59 PERMISSIBLE DOSE FROM EXTERNAL SOURCE
OF IORIZING RADIATION.

Many other excellent references will be found in
your public 1ibrary or technical bookstores. Most
public health departments have pamphlets avail-
able on the subject of radiation. An excellent
rzr‘lnt of such a handbook is in the back of all
CPN Instruction Manuals and this training manual.

Many colleges have short courses ci nuclear
matters, safety, etc.

CPN recommends an occasfonal refresher Operator
Training Course for all operators.
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14.00 APPLICATION OF RADIOISOTOPES TO SOIL
ES .

14.01 _ General:

If a gamma source 1s placed
next to a geiger tube, the
tube will produce a series of pulses which may
be,clzounted electronically and displayed numeri-
cally.

If an absorbing material is placed between the
source and the detector, the count rate will be
reduced. If the absorber is thick and very heavy,
the count rate will be reduced to near zero.

If the source, intervening shield (lead) and

the detector are placed on a surface, then some
radiation will be reflected or "scattered back"
to the detector from the source and the system
will again produce counts. These counts will be
proportional to the density of the reflecting
materfal and we would have a "Backscatter Gauge".

If the source were dropped into a hole in the
sofl and the detectors left on top slightly
away from the hole, then we would have a trans-
mission gauge with the radiation being “trans-
mitted" through the soil. The signal is again
proportional to density.

If a neutron source and a slow neutron detec-
tor are placed on a sofl surface, then the count
rate will be proportional to the amount of hy-
drogen present which should normally be pro-
portional to moisture.

It makes 1ittle difference if the surface for
either form of measurement is flat or is round
as a result of being a larger hole drilled in-
to the ground as in the case of “"Depthprobes”.

14,02 Surface Gauges: Model A, Mode! BR,
Model MC, etc.

Backscatter is the technique of piacing source
a etector on the surface of a flat material.
This technique measures only the top 2" of soil
and 1s very sensitive to surface roughness or
quality of site preparation.

Transmissfon 1s the technique of pre-drilling a
a small hole in the ground and then inserting
the radioactive source in the ground via the
moveable source rod. This technique gemfts
measurement to specific depths to 12" and is
insensitive to surface roughness. It is very
accurate and {s the preferred method of mea-
surement for soils.

DENSITY 1s measured by either of the two above
techniques.

MOISTURE 1s measured by backscatter only. It is
not a transmission phenomenon. The Model MC
Series gauges use a separate source in the bot-
tom casting to insure constant backscatter op-
eratfon and permit simultaneous counting of both
density and moisture.
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Moisture obtains approximatel

y 14,06 Chemical Effect on Moisture:
turned thermal neutrons from the A ——

sofl, This is not common, but may be experienced in
sofls having a high capture cross section for

14.03 _ Depth Gauge iR thermal neutrons. Such soils would have a lo
R of Boron in them or Cadmium. These soils wou

absorb the thermal neutrons before they can g

The information unde to the detectors and a low reading moisture

al application to dept t error would result. These are uncommon and are

gauges require a predrilled le approximatel found in salt flats or specific areas.

¢ 1n dlameter, ¢

or steel, into which the probes are lowered.

»
t
]
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They are not a problem in agricultural soils.
A1l depth gauge measurements are ba

ackscatte f .07 B Wate oct on Mofsture:
nature and are subject to the surfac .

effect of e walls of the access tube. Thi This is very common it creates a major er-
will nave little effect on moisture, but i N ror in all moisture gauges, whether surface or
fluential i he density mode. Degradati depth.

the hole wall during drilling and casing

influence the accuracy of the density ¢ 1. Various mineral combinations, largely silicates,
have & water of hy:

te o8 ) ; » ydration characteristic wherein
14.04 _ Chemical Composition sponse they combine with water molecules in other than
free water form. The hydrogen analyser neutron
gauge correctly measures this bound water
oroi ment though this may not have any value whatsoever
I for either construction compaction or agricul-
ture growth.

A1l density gaug 2 influenced to some extent
by the varying er electron
of the different sofl elements
ments in soil are aluminum,
oxygen, and scme hydrogen w
" srdrul vz ~49 4 | 1 n — r 2

sent. AC"'H‘_U tural sofls w ) carix Correction for this error
and trace elements of othe A s

made by measuring
I
of those found in constr-cti

1<

S
the desired water fraction by conventional means
and then correcting the factory curve accordingly.

r " » hont 4 { ~m ' | 4 . . 1

bamna absorption is primarily € a n In agricultural measurements, additi ! Jources
o af B 8o b » _ .

ass the atc wNus the density cha ' )f hydrogen m hydrocarbon ¢ the

mate cha S ' "1l
a mass annel. ver, W energy gamma humus and root structure may also incorporate

below 200 : . uenced strong errors. These are so easily corrected by

th temi e mhor e . AP T A A 1t s -
he ato . Jmoer o -Om as opposed t a correction to » factory curve based on

inht ha 4 q me O e + . o - .
weight, us d derate the measurements, or tensiometer readings.
hign enerc

to the weic
’Ty‘-f‘ $
gammas are
?:fA'gf-of 15.00 Calibration Variations:
ie s alse g - R,
atomic numt

cut.

Moisture gauges all tend to read higher thar they
should due to this moisture error.

The user should view his nuclear gauge as a too)
and should not be reluctant to change its cali-

; s » bratfon to suit his needs if required 'in the
10 avoid this, CPN uses special platinum ¢ nd field

geiger tubes, internal filte
geometrical of the ¢ ter arrangement
potential 3 is no longer
in densi ¢ ga 10 ¢ "d",'&v"u'f‘f

CPN feels that its calibration stamdards are ac-
curately prepared and calibrated, however, we re
cognize that our standards to not exactly agree
t where the soils are the usual with those of other manufacturers or of maio
and calcium users. We also recognize that other manufacturers
do not agree with major use~<. either. In short,
ty effect on Moisture there 1s no universal standard at this tire and
any calibration is subject to change by the ulti-

mal syt rone & 1tual)
Thermal neutrons are eventu: mate gauge buyer,

atom or another and 07'(»,'1 disa

companied,

i1 } fect 8 Gad o
usuaily, Dy jar Our MC-2 series gauge even has a Bias provision
ma ray which can then b iet( J y > density te i

: : permit adjustment of the curve where this is
chvﬂh? felt necessary
at a and

CPN would counse! the user, however, to be very
sure in changing a calibration. The gauge is
usually

It has no beari
geometry of these
surface devices
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15.01  Calibratfon Field Check using
Compaction Box :

Sometimes a surface unit will provide results
in disagreement with conventional methods of
testing (sandcones or baloon tests) and a dis-
pute arises regarding accuracy of the nuclear
test.

While complicated calibration programs have be-
en developed for nuclear gauges, the only final
answer must be based on actual field testing on
real soil materials.

CPN products are chemically corrected for the
usual soil elements of silicon, calcium, alumi-
aum, and oxygen. However, the presence of a new
element of substantial quantity could introduce
an error of significant (measureable) amount.

(Fortunately, this new element, if in sufficient
quantity to produce an error, would then incre-
ase the value of the sofl to the point where we
would be mining the material for its intrinsic
value and would not be building a freeway or a
housing development on it.)

Where a dispute arises, however, there is a me-
thod of proofing of the calibration of the nu-
clear jauge, or of the conventional device, to
produce an accurate sample of the sofl suitable
for testing.

This technique revolves around the use of a com-

paction box.

The user should build a sturdy, wooden or metal
box measuring 18.6 x 18.6 x 11" inside dimen-
sfon. Allowing the last inch as "freeboard” to
retain loose material during preparation, the
finished box will be 10" deep and the volume is
2.00 Cubic Feet.

1) When a dispute arises, we will compact a
boxful of materfal at a very specific den-
s a density appropriate for the
material maximum weight. Choose a density
of approximately 95% of Proctor for the
typical sample. Any density can be compac-
ted in the box, however, from pour point
to 100% compaction.

2) Presume we select a density of 130 PCF for
the sample. The box holds two cubic feet,
therefore, the final box weight will be
2 x 130 PCF or 260 pounds total weight,

We will compact tnis into a ten inch thick-
ness, therefore, each inch will contain
26 pounds of soil,

b Weigh out exactly 26 pounds of the mater-
fal, spread it around uniformly, and com-
act it with a flat rammer having a square

ttom of approximately 4 x 4 or 5 x 5'.

Measure down from the top at all points
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to fnsure even compaction to a depth
of 10" from the top of the box.

4) Repeat this layer compaction until 10"
of compacted soil is obtained.

Note:

Each layer MUST be exactly 1" thick. If you
over compact by 1/16", this represents a 6%
error fn THAT 1ift, or an error of 8 PCF out
of 130 PCF! That is unacceptable and the box
should be dumped out and started over.

5) Take nuclear geuge readings on the box.

The gauge should read the box weight cor-
rectly and will do so 95% of the time!

The other 5% of disagreement will gener-
ally be due to miscalibration of the de-
vice and not due to some peculiarity of
the soil.

6) Take conventional tests on the box, in-
cluding taking of sandcones in the box.

The usual result will be a disagreement
between the sandcone and the box weight.

7) Since the box is a simple device from an
engineering standpoint, there can be little
doubt as to its correctness if the operg-
tor vsed care in preparation of the sam-
p}o. Any disagreement must be in the de-
vices.

For further information, write or call for
CPN Technical Data Sheet # 4, ACCURACY VERIFI-
CATION USING COMPACTION BOX AND HAMMER.

15. thprobe Calibration:

Density depthprobes tend to read low in the
field due to abrasion of the access tube wall
during drilling and casing. Unfortunately, the
depthprobe measurement is a backscatter meas-
urement with the same errors as a surface unit.

Relative readings from one level to another,
however, will tend to be accurate.

Moisture depthprobes are more accurate than the
density depthprobes due to the depper reading of
moisture as opposed to density. Adjustments of
the moisture calibration to accomodate bound wa-
ter conditions, roots, or other organic hydrogen
fnclusfons may be necessary.

For irrigation management, a tensiometer reading
1: gc?onny used for this starting point deter-
mination.
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| i,g General :[ When used in accordance with

fnstructions, the CPN nuclear

Msr?nmtmwumuworuth
general public.

The general public is specifically restricted from
access to the device by virtue of the opontin?
procedures, locked storage and transportation 11-
mtafioas. and legal restrictions imposed by 11~
censing.

Operator protection {s obtained through adejuate
training plus good gauge design for maximua bio-
shield useage.

Gamma sources are relatively esasy to shield, re-
rlrin only careful design of heavy metal shiel-
ing (lead, spent uranium, tungsten, etc).

Neutron sources are very difficult to shield. Use
of high hydrogen moderators may provide shielding
but this fs accompanied by defeat of the measure-
ment capacity of the gauge. It 15 impossible to
moderate the neutrons with heavy plastic shield-
ing and st111 expect the ground moisture to them
moderate more neutrons for measwrement. Newtron
shielding is further complicated in that the
thermal newtrons are captured by the moderating
material with a resultant emisston of garma re-
diation ¢f fairly high energy.

An ideal neutron shield would be several inches
of plastic for fast neutron moderation, covered
over with 1/16" of cadmium sheet for thermal neu-
tron capture, which in turn would be covered with
an inch of lead.to stop the resultant gammas.

Unfortunately, this combination would be inpos-
sible to 1ift and would no longer measure mofs-
ture.

The best radfation protection program of all is
& concentrated effort at maintaining the max fmum
distance from the source at al) times combined
with expeditious use of the device. Operators
should not stand unnecessarily close to the units
during operation and should not carry them except
by the appropriate carrying handles.

CPN constantly reviews available detectors and
source materials to permit reduction in source
size and reduction in external radiation levels.

1,01 face Gauges: Normal operation of the
PORTAPROBE requires the
operator to be within 2' of the gauge for a per-
fod of approximately 10 seconds per test. There
fs 1ittle reason to be closer than that distance
nor to work longer than this period to obtain a
test. It may take Tonger than 10 seconds to pre-
re the site, however, the nuclear gauge should
remote from the site at this time,

A busy day can result in 30 tests being taken.

A busy work week would include five days of this
extensive testing,
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If we multiply this all together:

30 tuu/dqg x 10 seconds/test = 300 seconds
or 5 minutes/day of exposure within 2'

5 days x 5 minutes = 25 minutes. This can be
rounded off to % hour.

The average exposure level at 2' from the gauge
1s 0.5 MREM/HR.

s hour x Jg MREM/HR = I MREM accumulation in a
busy work week with the PORTAPROBE.

Operators are allowed a weekly average accumu-
lation of 100 MREM.

The dose to be expected from the PORTAPROBE us-
ing proper procedures is only 1/400th of the al-
lowed dose. This 1s a large safety factor in the
PORTAPROBE desfgn 1imitations and operating ins-
tructions.

h.g Depth P_r_ggﬁ:[ The radiation from depth

probes can be higher be-
cause of the work requirement of the depthprobe.
Unlike the surface gauges, the depthprobes are
carried around by the operator to a greater ex-
tent. The sources are the same size, and the
shielding is equal, or even better, but the Im-
medfate vicinity work requirement s higher.

CPN 500 Series depthprobes are designed to be
carrfed with a strap or handle. The source area
1s carrfed near the lower extremities or ankles.

Density depthprobes are used primarily for re-
search and the duty cycle 1s not high. The use
of such a gauge would be infrequent during 2 to-
tal year's time, and radtation accumylation wil)
be low compared to other gauge uses.

The major depthprobe consideration will be the
Mode! §03 HYDROPROBE for frrigation management.
This unit will be used routinely, almost dul{.
throughout the jrowing season -‘kh may be al
year long in some areas.

Gawa output from the HYDROPROBE is almost ne-
gligidble. The Americtum 241/Be source has a low
energy ganma output which is not used for mois-
ture measurement and which is shielced out in-
ternally with a small lead sheath Gasma radia-
tion on the surface of the HYDROPI'OBE {s ap-
proximately 1 MREM/HR which reduces to less than
0.05 MREM/HR at 2' from the gauge.

Thermal neutron output fs approximately 0.2
MREM/HR on the surface.

Fast neutron output is approximately 4 MREM/MR
on the surface of the gauge as measured with an
Eberline PNR-4 neutron counter,

Total gamma and neutron radiation at mid-trunk

W
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of the human body, with the HYDROPROBE carried
at the side by its handle, {s approximately 0.3
MREM/HR.

The ancicipated duty cyc'e in close proximity to
the gauge is appreximately 2 heurs/day during a
full work day. The operator will be driving part
of the time, performing some paperwork functions
part of the time, and trudging through the fields
part of the time. We believe that the work cycle
trudglng through the field carrying the HYDRO-
PROBE will be approximately 2 hours out of an 8
hour day.

Multiplying out:

2 hours/day x 5 days x 0.3 MREM/HR = 3.0 MREM
accumulation in a week.

This 1s 1/30th of the allowed weekiy dose.

It s important that the gauge be carried in 1ts
appropriate carrying location in the back of the
vehicle at maximum practical distance from the
operator, and that all use of the gauge be per-
formed w!th speed.

The gauge s at its safest when the probe 1s in
the ground in the process of taking reading, Mo
measureable radiation 1$ present at the gauge
electronics in this operation.

(G000 RADTATION PRACTICE

Keep the curfous away, but do not make such a big
thing of it that people are frightened,

Replace the Tock then the device 1s not in use and
store uncer secure Tock and key. Only licensed
operators should have the key to the gauge.

Place the handle of the surface gauge in SAFE po-
sition when not in actual use.

Retract the depthprobe into 1ts shield when not
in actual use.

Do not intentionally expose any source in air.

Wear film badges routinely. Do not store them In
heated environments, glove compartments, etc.

Work fast and keep distance between gauge and

operator. Distance and brevity are the two best
operator protective programs,
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.00 E¥POSURE: |

Radiation is not detectible by the bocy during
cx;{osure. It cannot be seen, hearc, smelled, or
felt.

Prolonged exposure will upset cell structure,
however, and the body will eventually react to
the insult as 1t would with the attack of germ
cells or virus. Tne body defense mechanism will
correct the insult or injury and wiil destroy
any damaged cells whether from sickness or from
radiation exposure.

Concentrated radiation in a short goriod of time
is more difficult for the body to handle than is
radfation spread cver a longer pericd of time,

The Muclear Regulatory Commission regulations
allow a maximum accumulation of radiation by
workers in an occupational wse of radigactive
materials to be 5.0 REM per year.

This reduces down to 1.25 REWOQtr, whith is a re-
porting level. The Radiation Safety Ofiicer is
required to report an exposure of this level to
his license jurisdiction with a report on the
manner in which it was received and regarding
protective procedures to be taken to prevent it
from happening again.

This also reduces down to 100 MREM/WK, allowing
for two weeks vacation for the worker,

This is to be considered a meximum recommended
tolerance level. We shall always strive to main-
tain accumulation as low as cossible. The less
radiation received, the better. wWe receive ra-
diation constantly from outer spece, frem the
bulldings in which we 1ive, from medica) X-Rays,
and from high energy radar and microwave edis-
sions. Soil gauges are just one more source of
energy added to the rest. We shall always strive
to keep the total radfation at a minimum, however.

Exposure to radiation is relatively immeaswre-
able in small amounts accumulated from exposure
to 2 soil gauge under norma) operating precedures.

Detection of radiation exposure is largely by
observation of reported sickness symptoms, com-
bined with observed cell count changes in a bleod
sample, and also combined with definite knowledge
of the probability of expusure.

A change in cell count alome cowld occur frem &
cut finger as much as from exposure.
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S OME TYPICAL ROUTINE EXPOSURES
Chest X-Ray 100 MREM Live in Denver as opposed to San Francisco,
Tooth X-Ray 10 - 30 MREM about 3 times more backgaund radia-
Commercial jet flight San Francisco to tion due to higher altifude.
New York 3 MREM Gl Series for ulcer couple REM !

SYMPTOMS OF RADIATION DOSES - WHOLE BODY

9 - 50
80 - 120

130 - 170

270 - 330

400 - 500

550 - 750

1000

[ JACUTE DOSE - REMS] _ [PROBABLE EFFECT|

(Presume the following redfation exposures were obtained fn a period of approxi-
mately 24

hours or less.)

(Note that the dose rates are in whole REMS. The exposure from a sofl gauge under
the most arduous labor conditions is only measured in MI114REMS. )

No obvious effect, except some possible blood count changes.

Yomiting and nausea for about 1 day in 5 to 10% of exposed personnel.
Fatigue but no serfous disability.

Vomiting and nausea for about 1 day, followed by other symptoms of
radiatfon sickness in about 25% of personnel. No deaths anticipated.

Vomiting and nausea in nearly all personne! on first day, followed
Iz)y o:hcr symptoms of radiation sickness. About 20% deaths within
= 6 weeks.

Vomiting and nausea in all personne! on first day, followed by other
symptoms of radiation sickness. About 50% deaths within 1 month, sur-
vivors convalescent for about 6 months

Deaths would most 11kely be from some sickness that the tody would nor-
mally have thrown off. A cut finger turns into blood poisoning, a cold
turns inte pneumonia. The body defense mechanism is so sy taking care
of damaged cells from raciation that it s unprepared to fight off the
other normal fnsults that occur to the body from day to day.

Intensive care in & hospital in a germ-free atmosphere would reduce fa-
talfties greatly,

Vomiting and nausea in all personne! within 4 hours after exposure, fol-
lTowed by other symptoms of exposure. Up to 1001 deaths, any survivers
convalescent for about 6 months.

Yomiting and nausea 1n all personnel within 1 hour after exposure, Pro-
bably no survivors from radiation sickness.

Incapacitation almost immedfately. A11 personnel would be fatalities
within 1 week,

Radfation at these levels would result from direct involvement in a
spi1l 1n & radioisotopes processing plant, a massive failure of protec-
tive systems in a nuclear reactor plant, or from nuclear warfare.

The radiation exposure at these levels would do more than merely damage

a few cells here and there, Enough cells would be daraged in major
control networks so that the basic body functions would be decowmigsioned.
The brain would not function, breathing control would be iost, etc.......
in effect, the power plugs would have been pulled on the tody's computor.

RadPrec/4-76/pc
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EMERGENCY

PKOCEDURES

(3.00 _ General: The operator must protect hu-
man 1ife first, then property
from damage due to a radfation incident.

We must prevent the raw radicactive material
from escaping to the atmosphere or enviromment.

The source materfal is encapsulated in two st2in-
less, weided containers, which is further secure-
1y mounted into the gauge enclosure. It 1s highly
unlikely that the material could escape in the
event of a severe accident or fire, however, our
protective program must insure that we plan for
this eventuyality.

The first action to be taken in the event of an
accident with the CPN PORTAPROBE or the HYDRO-
PROBE is to keep other people away from the site,

Then exercise the following decison point;

* The Gauge is superficfally damaged, dented,
flooded, or otherwise injured from a drop,
minor runover, etc.

The enclosure is in one plece with ¢ minor
break or two in the sheet metal cr casting
and the source is obviously in place, at
Teast the source location is not torn apart.

1) Turn the gauge over to view the source
area, if necessary. Do not waik through
the site meterial where the gauge was
pushed or puiled.

Inspect the source area visually to in-
sure nc damage to shutter or source
mounting.

2) If source area is intact, pick up gauge,
place in storage container and return
to permanent storage area.

3) Cal? the RSO, and CPN factory for as-
sistance in shipping the gauge back to
the factory for repatr or disposal.

D0 NOT SHIP THE GAUGE WITHOUT FACTORY AP-
PROVAL OR KNOWLEDGE.

* The gauge is broken apart, severely burned,
severely crushed with parts strewn around,
or the source area ic visually damaged.

1) Freeze the cite, Rope off the damage
site for 10' around, Stop the vehicle
and have the driver walk away. Do not
walk through the damage site. If radfo-
active material fs loose it can be
picked up and tracked elsewhere.

2) Call the RSO, snd/cr the nearest puo-
14c health department office for help.
Call us. The objective is to get an
expert radiation techmician to the

RadPrec/d-76/PC

site with an operating survey meter
who can determine 1f the radioactive
materfal is lost or 1s {ntact.

CPN does not recormend that customers
purchase their own survey meter for
this purpose. There fs little like-
1ihooc of an accident to begin with
and the survey meter can prove to be
an item of false security in the event
of a serfous accident. The operator
will not know how to use it properly
and may only confound in already bad
circumstance by releasing a potentially
contaminated site.

3) The radfation expert will determine
whether the site is safe, will remove
the contamination 1f there is any, and
will prepare the gauge for shipment to
the factory for repatr, or disposal.

4) In the event of severe damage, it may
be necessary to dispose of the source
t h a local disposal agency 11-
censed for this operation,

The radfation technician or local pub-
1ic health department will assist in
this action.

5) Call the CFN factory and advise of the
problem. We will want to know the cir-
cumstances to assist in possible advice
to others in future trainirg programs.

To ease the minds of operatars in this regard.
CPN has never had a damaged gauge requiring ex-
treme security precautions, although we have
had & number of gauges thoroughly run over in
the years that we have menufactured many units,

We know of no other manufacturer, eithgr, who has
experienced this degree of damage.

3 01 Important Phone Numbers:
RSO

Public Health

CPN Factory 415-687-6472

Fire

Police

Notify the public health office, police and our
offices immedfately in the cae of a stolen gauge.

-




Leak Testing:] A11 radioactive sources

must be tested for con-
perfodically. CPN sources are doubly
ated 'n stainless steel! and the 1ikeli-
leaking source 1s very remote, however
| must be leak tested in accordance
ations, basically every rix months.
CPN sources are approved for a one year waiver
under our CPN license,howuver, local jurisdic-
tions may still require the six month period.
[t is important that your license be followed

The user may test his own gauge following CPN
instructions. Leak test kits are available from
the factory and an inftial kit was supplied with
the gauge
The leak test must be returned to our analysis
ab for processing. A certificate will be re-
turned for the licensee's file for inspection
ensing authorities at any time.

for the BRC #K [] Serfes,
MC Serfes
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5.00 TRANSPORTATION OF TOUR GAUSE 5,04 RARKING

Transportation via common carrier or in private venicles The peckage wust be marked with:

on  publie rosds of ftems containing goods deemed

dangerous, such 83 the radicective waterfals In your The country of origin for internstional shipsents
gouge, i3 requlated by Title 49 Code of Federst The shipping package type in 1/2% (etters
Regulations Parts 170-190, The proper shipoing name

The name and address of the shipper or the consignee
To transport denqerous goods you msust mseet specific

requirements as  to: selecting’the proper shipping neme, CFN's gauges have the following marking:
packaging, Labeling, marking and filling sut of the way-
BiLL including certifying the shipment. usA nv.r-
RADLOACTIVE MATERIAL,
5.07 PROPER SHIPPING NANE SPRCIAL FORM, %.0.5., UM29T4
The geuge containg 10 aC! of Cesium=137 doubly encapsu~ The shioping Label provides both the shipper's name and
lated in welded stainiess steel enclosures. 50 of! of Address and the consignee’s nase and sddress,

Anericium-241/Berylitum s enclosed fn s  second
enclosure. Radioactive materisl encepsulated in this

semer would if relessed from the shipping peckage o8 & 5.0% vAaveILL

result of & shipping accident have Little possibitity of

relenst sny removable contssination and {s classi? ed The description on the waybitl should be ss follows:

" e FORR. T™his type of encapsulation has been

evalusted to meet the fres drop, oercussion, heating and One cose, RABICACTIVE MATERIAL,

immer s1cn requirements, The proper shipping nese telected SPECIAL FORR, M.0.5., M2974

from 172,109 i Americium 241/89, 50 ot!
Contum 137, 10 o0t

RADIOACTIVE RATERIAL, SPECIAL FORM, N.0.8,, UM 74 Transport Indem 0.1
RADICACTIVE TELLOW 1! Label

N.0.5. stends for mot otherwise specified, USA DOT TA, TYPE A Package

T™he dengerous goods should be the first (tem on the way~
§.02 PACKAGING bill {f some non-dangerous goods are part of the shipment
and an X ghould be pleced in the D6 (old W) column,
The package (plastic or sluminun shipning case) has been

evaluated to aeet the water soray, free drop, cormer The waybill should contalin » CERTIFICATE as follows:

drop, penetration snd compression reauirements snd iy

clossified as a TYPE A package. Additionally the packege ™is fs to certify that the sbove-neeed

weety the requirements for and ‘s classified as o TYPE 7a ssteriols are properiy clessified, described,

peckege, It (s slso a TYPE A quantity sines 10 plus %9 packeged, aarked and Labeleod and are in  proper

wCi  ix less than the allowable 20 Curles for special condition for transportation sccording to the

form, spolicable reguiations of the Departaent of
Tramsportation,

The shipper i3 to maintain on file for one year a cow

plete certification snd supporting sasty snalysts cover- This certificate will noresily be pre-printed on the

ing the packaging and specisl form requiresents, (PN a3 veybiltl,

the original  shipper supn! ted such & certification with
the geuge In a packet addressed to the Sadiation Sefety
0fticer, $.06 misc

The outs de of the package must incorporate o SEAL which
5.0% LABEL ING will be evidence that the packaae has not been tliicitly
opened Auring shipment ,
The geuge in ity plastic or sluminue shipoing case has &

saximum dose rate of 9 mrem/hr of combined gemms and The vehicle does MOT require pleacarding, Rediosctive
neyutron radistion on the surface nearest the source and » Yellow=1I1 shipments require placarding while Yellow=I1l
dose rate of 725 mrem/hr 3t 3 feet, It therefor ships shipments are sesapt,
under & YELLOW 11 (abel which covers packages with » dose
rate of more than 0.5 and Legs than 50 srea/hr on the The shipping pepery sust be readily sccessible for in-
surface of the oackage and (egs then 1.0 srea/hr ot § wpection ar in the esvent of an sccident, They sust be
feer, within the reach of the driver and visible to » person
eriering the driver's compartment, When the driver {9 not
The tranport index is & number pleced on the packege to st the vehicle's controls the shipping papers sust be on
indicate to the carrier the degree of contrel to be the drivers sest or in & ho'der on the drivers door,
exercinsed during transportation, It indicates the saxiouw
radiation dose rate at 3 feet from the pachage surface, When transporting the geuge by private yehicle on public
For simplicity 1t iy rounded up to the nearsst tenth, The roads o' of the sbove s soplicebie sxcept; » shipping
dose rate at Y feet for the CPN qauge s N25 mrem/hr, tabel with the shipper's or comignes’s name 13 not
When rounded up it must he sarked on the YELLOW=IT | vhet required, and cortification on the shipping paper fs  not
80 » TRENSPORT [NDEX of 0.1, required,
Rodionctive YELLOW-IT labels ghould be affiged to at To meet the reauiresent for sccessible shipping peners,
Least TWO conosits aideg of the peckage, Entered on  the the driver should have on the sest or on the drivers door
labels should e Ca=197 1aCt, Ae=241/8« S0 nC! and » 0.1 A document which  Ligts the words “THIPPING PAPER", the
Teangport Indes. Ay shinoed from the factory, (PN'g neme and  address of the cospany or orgenizetion he
asunes Kave Yellow-1. [ abels on three visible surfaces. represert . andl  the Aescription |isted sbove for truck
shipmentsy,

k‘6/83 11-6




The numter of packages of radiosctive wmaterial in ny cation By the transferee that he s authorized by
vehicle should he Linited tu # total transport index of License to recelive tue type, form, and quantity of
50. A package with » transport index of 0.1 should be ot rodicactive saterial to be transferred, specifying the
tast one foot from the nearest person. Also it should be Liconse mumber, issuing sgency and sxpiraticn date

st Least § feet from sny undeveloped film for » transit

time w to 8 hours he gauge case should be locked, If T™he REN package originally supplisd with your qauge
the driver Lleaves the vehicle then the hkeys should be includes » y of CP™'s Licensr to allow you ¢ return
resoved from the ig n and the vehicle Llocked, If the your geuge to (PN for repalr or other reasons. Additional
the gauge iy stored in an open ares such as the back of » copies are avallable upon request

pickup  ther the case should be chain Locked or otherwise

sSecured 1 the yeh .

If the geuge s outside ity Shipping case then the gauge
‘tself i3 considered the shipping oackage. Its dose rates
sre nighe* but st weets the Yellow+1l requirements, It
would NOT howsyer mset the reqguiresents for Labeling and
warking,

5,07 ALR SHIPWENTS

onplily with Title A9 and the

wort Association's Dangerous Goods

M atir shipment must have & trana~
(A1)

may 9t be transp.rted sboard pas~
miess that saterd f2 intended
t to, research, or medicel diasgno~

mstances your gaune wi be initend to
srgo~only alrcraft ' addition to the sbove
transpartation by truck the following
be met to ship by cargo~on.y aircreft.

attached next the

wing informstior

be supplied to
y an additions
ver Amencdmenty
hey are signed by

the document he

sxavnie

the CERTIFICATE oOf
PNy wecial fore
mber USA/O115/%, »

nack f the shippers

Aws fum For the
raat " " the same

LA ™e moils
ow~11 shel and

Sarty

ransferse 'y

", I uant it
gauge, Per The
two acteptad




SHIPPER S DECLARA TION FOR DANGEROUS GOODS
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o ehend gands
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SHIPPER'S DECLARATION FOR DA‘ROUS GOODS

4 WARNING

TRANSPORT DETALS Failure to comply in all respects with the applicable
P —————— - - - Dangerous Goods Regulations me: be in breach of
T d Bascass " the applicable law, subject to legal pensities This
Declaration must not, in any circumstances, be

completed and/or signed by a consolidator, a
forwarder or an IATA cargo agent

e SRy .
Shipment type ©eiete non-appiicadle

NON-RADIOACTIVE [RADIOACTIVE

| hersby declare that the contents of this consignment are fully and | Neme/Title of Signatory
Sccurately described above by proper shipping neme and sre classified
pecked, marked and labelled, and are In il respects in the proper
condition for transport by sir according to the applicable iIntemationsl and
Nationsl Governmaent Regulations

Place and Date

"N

)
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US Department 400 Seventh Sireet S W
of Transportahon Washinglon, DC 20590
Research and
Special Programs IAEA CERTIFICATE OF COMPETENT AUTHORITY
Administration
Special Form Radioactive Material Encapsulation
Certmgu Number USMOHSZS
(Revision 3)

This certifies that the encapsulatel source, as described, when loaded with the
authorized radioactive contents, has been demonstrated to meet the regulatory
requirements for special form radioactive material as prescribed in IAEA 1/ and USA 2/
regulations for the transport of radicactive materials.

1.  Source Deccr%tion = The source described by this certificate is identified as
Gulf Nuclear, Inc., Model VL-1 which is a double encapsulation constructed of
stainless steel and measures from 1/8 to | inch in diameter and from 1/4 to 3
inches long.

2. Radioactive Contents — The authorized radioactive contents of this source
consist of not more than 1 curie of americium-241, cobalt-60, cesium-137,
barium-133, mercury-197 or ~ 203, chromium-51 or iridium-192.

3. This certificate, unless renewed, expires March 1, 1988,

This certifiate Is issued in mecordance with paragraph 803 of the IAEA Regulations
1/and in response to the February 9, 1983 petition by Campbell Pacific Nuclear and in
consideration of the associated information therein.

Certified by:

Chief, Radioactive Materials Branch
Office of Hazardous Materials Regulation
Materials Transportation Bureau

1/ "Salety Serles No. 6, Regulations for the Safe Transport of Radioactive Materlals,

1973 Revised Edition" published by the Interantional Atomic Energy Agency (IAEA),
Vienna, Austria.

2/ Title 49, Code of Federal Regulations, Parts 100-199, USA.
Revision 1-extended expiration date.

Revision 2-reflected conformance to the 1973 IAEA Regulations.

Revision J-extended expiration date.



STATE OF CALIFORNIA
DEPARTMENT OF HEALTH Poge ol B poges

“v“dmmuﬁdnummmhmmuanmw
ﬁuMn-”.d“ﬂ*~md~“d~n~.umu~~.n
ORI el o e e
r— ACME SOILS ENGINEERING CO. & Wi
1000-10 e s (RIRINNL...
B Adben 1000 Main Street 4 fapireties dure
Milpitas, CA 948855 . 2/15/80

| DIS-SF_ (Division of Industrial Safety)
b Nedide 1 2 rem 1 Pomessien imi

A, Sealed source (Campbel || A. 5 source pairs not to

A, :::::071375‘ Pacific Muclear Corp. | exceed 10 willicuries of
cium-241/8e Nodel CPN-131) | C.l?“-l!’ and 50 milli-
| curies of Americiue-241/Be

B. Sealed source (Campbell! each.
Pacific Nuclear Corp. I B. 1 source not to exceed
B. Asericium-241/Be Nodel CPN-131) ‘ 50 millicuries of
|

Americiue-241/8e.

— |

¥ Avharived we
A. To be used as a component of a Campbell Pacific Wuclear Corp. gauge
Wodel A, B(R) C, M(C), or 500 series for determination of
soisture/density in engineering materials.

B. To be used in CPN Wodel 503 for determination of moisture measuresent.

10 Radioactive material may be used at temporwry job sites of the licensee in areas not under cxclusve
federal jurisdiction throughout the State of California. Radioactive material may be permanently stored

only at 1000 Main Street, Milpitas,(A, 8, & C,)
500 Suburban Avenue, Placervilie, Calif.(D.)

Il Radioactive material may be used only by, or under the supervision and in the phvsical presence of,
ndividuals who: (1) have satisfactonly completed 3 course, accented by the Department as adequate. in
safe use of soil gages containing radiosctive material, and also (2) have been designated by the radiation
safety officer a5 qualified 1o use radiosctive material under this license. The licenses sh o (1) maintain
available for inspection a current list of individusis so designated; and (2) provide each such individual
with 3 statement, authorizing use of radioactive material under this license. signed by the radiation
safety officer. (Information on which courses have been accepted by the Department as adequate for
the purpose of this condition may be obtained from the Department )

12, The radiation safety officer in this program shall be
Alexander Benowitz .

(o

‘0%\‘
Wt
e ‘Q‘q\(ﬁ‘
W %ﬁ‘
For the Staw Deveriment of Masith V
Dats.. by
Simon Kinsman, Ph D | Chief
e 11N Radiologc Hesl th Section
744 P Street, Secramento. Cail! 95814
11-9
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Segie o Caltormie- Mesth and Weilare Agency Department of Heyth
rowel . o 2 peem
RADIOACTIVE MATERIAL LICENSE nnmen Momter 100010

Continued Supplementory Shect Amendomant st TG

This license 1s subject to all numbered conditions beiow
Conditions 1o which this license s not subject re marked N/A.

k. Thus liwense 18 subject to an annual fee of __mﬂ.l'm dullars Jue and pavabic

on the annwersary of the date of maue of ths iwense

e I accordance with Section 6103 of the California Government Code, this license 1 not subject 1o pavment vt 3n annual license fee

X Sealed sources contained in soil gauges shall be rested for leakage and/or contamination at ntervaly not to exceed one year

ek Records of leak tese results shall be kept in units of wes and ed for inspection. Any leak rest revealing the presenue
of 0.008 mxrocunes or more of removable radioactive matenial shall be reported to the Stare Department of Health, Radioiogi
Mealth Section. ~44 P Street, Sacramento, California 93814, within § days of the test. This report shuuld include 4 description o’
the defective source or device, the results of the tese, and the corrective action taken.

e Tests for leakage and/ur contamination of sealed sources shall be performed only by persom specifically authorized w perform
those services.

.__.x_. The following indwiduals are authonaed to coilect wipe test sa mples of sesled sources possessed under this license, using leak rest
kits scceptable 1o the State Department of Health:

Alexander Senowitz

X

Mantenance and reput of soil gauges shall be performed only by persons specifically suthunized to perform those wrvices

._'_.. At any ume the licensee s engaged in making messurements by authority of this license, at either & permanent or 3 temporiry (ob
sate, he shall have a current copy of esch of the following documents available fur inspection at the job site

i3)  saatement suthonzng individual to use radioactive matenial. (See Condiion 11)
(5)  the lcense
(¢)  Manufacrurer s instruction manual with appropriate emergency procedures

X

Facept av specificaliv provided otherwise by ths license, the licensee shall possess and use radioactive material described in iiemy &
“ und 8 of this icense 0 accordance with statements, representations and procedures contaned in the following documents

Application and letter dated 1/13/77 and signed by Alexander Benowitz.

i
o
Aswﬂ"' *
For the State Department of Nwm\ o8

by 1: M. Smart for

Radiologic Health Section
T44 P Sereer, Sucramento. Calif. 93814

Date

Aw 298 86 4T

[1-10
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CORP
. 130 SO BUCHAMAN CIRCLE
PACMECO. CA 94583 MAGIC NUMBERS AND TERMS
415-687-6472
Radiation i3 simitiar to Light.
It JNCREASES in strength by & factor of FOUR each time the distance
from the source i3 cut in WALF,
- It DECREASES (n strength by a factor of ONE/FOURTH sach time the
distance from the source DOUBLES,
. - “
Millicurie: Seall QUANTITY of radicsctive material.
Milliroentgen: Small EXPOSURE of gemms radistion,
L Millired: Snall DOSE of ABSORBED radiation.
Millirem: Suall DOSE of ABSORBED radiation CORRECTED for its EFFECY on MAK,
Rilliren/hour: The DOSE RATE of & radiation field.
- L -
. 100 arem: VWeekly allowed dose for an industrial worker.
(5 rem per year iy maxioum work dose).
172 wrem: Average heavy work week dose for a PORTAPRODE user.
(0.5% of allowed weekly dose).
5 mrem: Average heavy work week dose for & HYDROPROBE user. (3% of allowed
. weekly dose). This is mges than for & PORTAPROBE due to longer close
contact during fleld carpying of the HYDROPROBE.
176 mrem: Average heavy work week dose for a WYDROTECTOR user.
(0.25% of allowed weekly dose).
- - -
. S mrem/hr: Average dose rate at surface where hands sust touch,
1/2 arem/hr: Aversge GAMMA dose rate at 2 feet from PORTAPROBE,
1/3 wrem/hr: Average NEUTRON dose rate at 3 feet from PORTAPROBE or
HYDROPROBE., (source to midtrunk distance when carrying geuge).
. » -
. EMERGENCY Minor (Source intact)
1) Return the geuge to the storage container,
2) Call the RS0 and CPN factory.
Major (Source damaged or lost)
. 1) Stop the vehicle, 11 involved, get the driver out of the way.
2) Rope off ares.
5) Call RS0 and CPN factory.
&) Call Public Mealth, They have the training end squipment reauired.
5) Do not be unduly bold snd brave, Save that for Later.
RESPONSIBILIVY. You are responsible for the safe and Legal use, transportation snd
' storsge of the geuge.
You are responsible for the protection of the unwary genersl publ e
from unnecessary exposure,

T, DS R




CORP

415-687-6472

130 SO BUCHANAN CIRCLE
PACHECO, CA 94553

Technical Data Sheet #5

H--l---l.-l---t;

STATE OF ALABAMA

Div of Rad HLth

Rm $10, St Off Bldg
Montgomery, AL 36130
Auorey Godwin, Dir
(205)261-5313
(205)832-5069+

STATE OF ALASKA
USNRC Region v

STATE OF ARIZONA

Arizona Rad Peg Agency
925 South 52nd St, Ste 2
Tempe, Al 95281

(602)255~46845

STATE OF ARKANSAS

Piv of Rad Cntl
Arkansas Dept of WLth
R Emer. Mgt. Programs
4815 West Markham
Little Rock, AR 72201
Frank Wilson, Dir
(501)861-230
(501)753-2256+

STATE OF CALIFORNIA
R Mith Branch
Dept of Service

714 P S+, Rm 498
Sacramento, CA 95414
Steye Eckberg, Cnf

(916)322-207%
718139177144

STATE OF COLORADO
P31 & Maz waste CNTL Div
210 E 11th Ave
Denver, (0 80220
Al rert Hazle, Dir
$051320-8333, Ext 6246
(3C3)320-1465¢
TATE OF CONNECTICUT
JSNRC Reqion |

STATE OF DELAWARE
JENRC Region |

STATE OF FLORIDA

Office of Rad. Contrs
Dot of Hitn & Rehad Ser
Rad, Materials Section
1317 Winewood Blvd
Fallakassee, FL 32301

Atlanta, GA 30%0s
(606 R94~579%
(604)486-43000

Charies F, Tedford, Ex Dir

Lyis E, Jerrett, Ph,D,, Dir
(9046687104

(POL)I4B7- 74179

yTATE OF GEORG 1A

Rag witr 228

Dept of Hum Res

1256 Artarcliftd Rd, N.E,
Carnl Corne # thet

STATE OF MAWAIL
USNRC Region V

STATE OF 1DANO

Rad Contr Sect, Env Div
Dept of Mith R Welf
Statehouse Mail

Boise, 10 83720

Robert D. Funderburg, Supvr

(208)334-4107

STATE OF ILLINOIS
USNRC Region 111

STATE OF INDIANA
USNRC Region 111

STATE OF IOWA
USNRC Region I1I

STATE OF KANSAS

Dept of Mith & Eny

Div of Eny

Bur of Air Quality 8 Rad
Forbes Field, Bldg #321
Topeka, KS 66620

Gerald W, Allen, Dir
(913)862-9360
(913)296-3102+«

STATE OF KENTUCKY

Rad Control Branch
Cabinet for Muman Res
275 East Main St
Frankfort, KXY 40621
Donald R, Hughes, Mgr
(502)564~3700
(502)564~7815«

STATE OF LOUISIANA

Nuc Energy Div

P. 0. Box 146%0

Baton Rouge, LA 70898
@illiam ¥, Spell, Admin
(504)925-4518+« (alsa)

STATE OF MAINE
USNRC Region !

STATE OF MARYLAND
Div of Rad Control
Env Hith Adm, Dept HLth &%

Ment Myg, 201 W Preston St

Baltimore, M0 29201
Robert €, Corcoran, Cht
(301)483-2744/27%%
(301)243-8700«

STATE OF MASSACHUSETTS
USNRC Region |

STATE OF MICHIGAN
USNRC Region 111

STATE OF MINNESOTA
USNRC Region 111

STATE OF MISSISSIPPI
Div of Rad MWith
State Dept of Mith
P. 0, Box 1700
Jackson, WS 39215-1700
Eddie S. Fuente, Dir
(601)354~6657 /6670

STATE OF MISSOUR!
USNRC Region 111

STATE OF MONTANA
USNRC Region IV

STATE OF NEBRASKA

Dept of Hith

Div of Rad Mith

301 Centennial Mall South
P. 0. Box 95007

Lincoln, NE 43509

Ellis Simmons, Dir
(402)471-2168

STATE OF NEVADA
Regulatory Mith Sves
Rad Hith Sec

505 East King St
Carson City, NV 897 O
John Vaden, Sup
(702)885-4750

STATE OF NEW HAMPSHIRE
Rad Mith Prgm

Bur of Env Mith

St Dept of Mith & Welf
Hazen Or

Concord, NM 0330
Diane £, Teffr, Mgr
(603)271-4588

STATE OF NEW JERSEY
USNRC Region 1|

STATE OF NEW MEXICO

Rad Prot Bureau

Env Improv Div, POS 968

Santa Fe, NM 87508

Tom Buhl, Ch¢
505)984~0020 £xr 272

STATE OF NEW YOPX

Div of Sfry & With

NYS Dept of Labor

Two World Trade Center

New York, NY 10047

Or. Francis J. Bradley, Prin Rag
(212)488-7790

(518)457-22000

STATE OF NORTH CAROL INA
Rad Prot Section

Div of Facility Ser

NC Dept of Mum Res

P, 0 8Box 12200

Raleigh, NC 27805

Dayne W, Brown, Cnt
(919)783-428%
1-800=5472=7936




@

STATE OF NORTH DAKOTA
ND St Dept of Mith
Div of Env Engr

Rad Cntr Prgm

1200 Missouri Ave
Bismarck, NO 58505
Dwna K, Mount, Dir
(701)224-2348
1=800-472-2121»

STATE OF OwlO
USNRC Region 111

STATE OF OKLAMOMA

USNRC Region IV

STATE OF OREGON

OR St Mith Diy

Rad Cont Section

1400 Sw Sth Ave, POB 231
Portiand, OR 97207

Ray D, Parin, Mgr.
(503)229-5797

STATE OF PENNSYLVANIA
USNRC Region I

STATE OF RMODE ISLAND

Rl Rad Con Agency

206 Cannon Bldg

7S Davis St

Providence, RI 02908

James €. Hickey, Admin
(4U1)277-2438

(401)647+3511« (State Police

STATE OF SOUTH CAROL INA
Aur of Rad Mith

5t Dept of Hith & Env Cntr
J. Marion Sims Bldg

260U Bull Street

Columbia, SC 29201
Heyward Shealy, Cht
(BOS)753-5548
(803)758-5551+

STATE OF SOUTM DAXOTA
USNRC Region IV

STATE OF TENNESSEE
Div Rad Hith

Dept of Mealth and Env
150 9th Ave., North
Nashville, TN 37203
Michael M. Mobley, Dir
(615)761-5181

STATE OF TEXAS

Div of Occup Mith & Rad
Texas Dept of Hith
1100 west 49th St
Austin, TX 78756

David K, Lacker, Dir
(512)835-7000
(512)458-7660»

STATE OF UTAM

Bur of Rad Cntr

St Dept of HLth

150 W, North Temple
Box 2500

Salt Lake City, Utah
Larry Anderson, Dir
(801)533-67%4
(B01)533-6145+

84110

STATE OF VERMONT
USNRC Region I

STATE OF VIRGINIA
USNRC Region 11

STATE OF WASMINGTON
Rad Control Program
DSHD MS LD-11

Dept of Soc & Hith Serv
Olympia, WA 98504
Nancy P, Kirner, Supv
(206) 7533459
(206)682-5327#

STATE
USNRC

OF WEST VIRGINIA
Region I1

STATE
USNRC

OF WISCONSIN
Region I11

STATE
USNRC

OF WYOMING
Region IV

o

U.S. NUCLEAR REGULATORY COMM

USNRC, Region 1
631 Park Avenue
King of Prussia, PA
John Glenn
(215)337-5000

19406

USNRC, Region II

101 Marietta St, MW, Swt 3100
Atlants, GA 30303

Earl Wright

(404)221-4503

USNRC, Region 111
799 Roosevel!t Roaa
Glen Ellyn, IL 60137
Bruce Mallett
(312)932-2500

USNRC, Region 1V

611 Ryan Plaza Dr, Swt 1000
Arlington, TX 76012

Jack Whitten

(817)860-8100

USNRC, Region V

1450 Maria Lane, Swt 210
Walnut Creek, CA 94596
Beth Riedlinger
(415)943-3700

* 24 WR Emergency Phone Number

FOR ASSISTANCE:

CPN CORPORATION

130 8§, Buchanar Circle
Pacheco, CA 94553
(K15)687-6472
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TRONICS KNOWLEDGE ,

PORTAPROBE Nuclear Gauges require Tittle mair-
tenance cther than an occasional cleaning of
the shutter and replacement of batteries.

Should a problem occur, the operator can repair
his own gauce by replacemen® of batteries, prin-
ted circuit boards, or other major sub-assembl-
fes on a low cost exchange basis.

It 1s CPN policy that the user buys “tests” not
a pretty gauge, and our goal is to keep the unit
in the field doing its job, not back in the fac-
tory being fixed.

Service problems will occur in three areas:

1. Batteries

2. Mechanical jamming of shutter....needs
cleaning.

3. Electronic parts faflure,

PORTAPROBE gauqes minimize service problems in
these three areas by careful design:

| Batteries are replaceable with ordina-
ry flashlignt batteries available from
local suppliers or from the supermar-
ket

The shutter mechanism uses 2 quick-re-
lease cleanout plate for ease of clean-
ing.

Electronics use CMDS circuits for long
1ife and low current drain, 211 bosrds
are removable by the operator with a
screwdriver and can be replaced by ex-
change units without adjus'ments.

The CPN warranty 1s not void by operator replace-

ment of any parts unless he attem; s to repair
a circuit board 1tself,

K 67

—

(OPERATOR MAINTENANCE PROCEDURES |

THIS SECTION APPLIES TO BASIC MAINTENANCE TO BE PERFORMED BY THE FIELD
OPERATOR WITH A MINIMUM OF TOOLS AND EQUIPMENT AND WITH A MINIMUM ELEC-
DETAILED MAINTENANCE PRCEDURES USING OSCILLOSCOPES, WAVE FORMS, VOLT.
READINGS, AND EXTENSIVE SCHEMATIC REFERRAL ARE AVAILABLE IN SECTION IV,
SECTION IV IS PROVIDED FROM THE FACTORY UPON REQUEST,

MAINTENANCE COVERED BY SECTION Il] INVOLVES ONLY THE USE OF A SIMOLE VOLT-
METER, COMMON HAND TOOLS, AND REPLACEMENT OF COMPLETE CIRCUIT ASSEMBLIES.

{200 BATTERIES ]

The MC Series PORTAPROBES use NICAD rechargeable
4 Ampere Hour D Size cells 25 standard batteries.
CPN uses Gould 4.0 SC 1609 special cells for su-
perb high temperature performance. Other indus-
trial NICAD cells may also be used,

Flease note that D-5ize NICAD cells purchased in
A supermarket or camera store may actually be C-
Size cells in a D-Size overpack. This can be obe
served by reading the recommended raxirum cha
rete on the cell, NICADS are usually charged a

a maximum of 1/10th rated capacity. Thus, a 4 AH
0 Size NICAD will warn the user not to charge at
rore than 40C mill{amps rate,

If the cell advises & maxinum of 120 ma rate, then
the cell is a C-5ize 1.2 AH cell regardliess of the
package size.

The PORTAPROBE gauges will cperate on the lower
capacity cells, however, the time of cperation per
charge will be reduced,

MC Series ?auqu will also onerata on alkaline
D-Size cells. They can be used in the absence of
available NICAD batteries, MOWEVER, DU NOT ATTEMPT
TO CHARGE ALFALINE CELLS. DAMAGE MAY RESULT TO THE
GAUGE IF THE ALKALINE CELL CURSTS FROM THE CHARGING.

ate
be

Ordinary zinc-carbon cells may be used to
the gauges, however, the operating time wil
quite short,

[2.10 CHARGING  (Figure #1)]

CHARGE NICAD RATTERIES ONLY, DO NOT CHARGE ALKA-
LINE OR ZINC-CAREON CELLS. WARRANTY IS VOID IF
DAMAGE 15 OBSERVED FROM TMPROPCR CHARGING.

Plug the wall charger inte 110/60KZ supply and

plug the charger plug into the charger terminal
on the MC casting. The gauge will sutometically
charge with no danger of overcharging.

CPN recommends charging over a weekend or over

I
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night whenever the "L" low battery indicator
(MC<1) or “RECHARGE" annunciator (MC-2) is on.

NICADS Tose approximately 1% of their charge
per day through self-discharge. The gauge will
require charging 1f it has been in storage for
a perfod of months,

[t is recommended that the battery pack be dis-
connected (pulled forward) if the gauge fs to
te stored for a long period.

(.20 ANTICIPATED YESTS PE! m l

Current consumption is low due to use of CMOS
circuitry. The total time between charges will
be a function of the number of test taken and
the total time passage between charges.

An MC  burrs approximately 80 mill{amperes dur-
ing count periods. It burns approximately 2 ma
during quiescent periods (no counting),

The NICADS have a 4,000 mi)]{ampere charge 1ife
vhen new and fully charged. (4.0 Ampere hours).

Thus, 1f the gauge was not used during a charge
period, the gzuge should operate approximately
2,000 hours per charge or approximately 83 days,

If the gauge s used continuously with no rest,
it vould last approximately S50 hours and would
provide 3000 one minute tests ( 50 x 60 ).

How long 1t will last for a given user and how
many tests will be available, 1s thus a combina-
tion of passage of time and tests performed.

The charge should last for many weeks for a ty-
pical user,

Alkaline cells offer a 10 ampere hour 1ife per
cell, but are not rechargeable. Thus, a set of
alhaline cells should easily Tast a sumer of
use for a typical user, They should be discard-
ed after the use period.

Zinc-Carton cells offer a much shorter ampere
hcur capacity ur{ing b{ type of cell and manu-
facturer. They will work in a pinch, but wil)
not prove satisfactory for long term operation,

DO NOT CHARGE ZINC-CARBON CELLS!
(2.3C_TESTING BATTERIES (Figure #

Provisfon 1s made fn the MC jauges for testing
of cells under operating load. Test points are
provided at the front 11p of the battery pack
holder for individual testing of cells in the
gauge while under operating load.

Remove the front battery plate.
Using a DC voltmeter on a low range, test sach

individual cell while the gauge has been count-
ing for a lengthy period, Place the gauge on

-2

\ M 10/16

*—

standard count to obtain a lengthy load cycle.
Keep repeating the count cycle command while
testing the cells, that 1s, keep the gauge run-
ning.

e
TYPE OF CELL

NICAD
ALKALINE

Remove the front battery plate.

Remove the knurled nut retaining the battery
pack in the gauge.

S11de the battery pack out of the gauge.

Remove the appropriate hold down plate atop the
cell that 1s to be replaced.

chhco the cell, button end UP (positive end
ur).

Replace the hold down plate, replace the pack,
ard replace the front battery plate,

(3.0 SHUTTER MAINTENANCE (Figured.) |

The shutter 1s & carbide-tungsten-lead combina~
tion for maximum shielding and maximum longevity,

It will require occasfonal cleaning due to dirt
buildup within the shutter chamber,

Set the gauge on 1ts side or tall with the source
in SAFE position,

Pemove the 1/4 turn fasteners holding the clean-
out plate in position.

Remove the plate and the captive shutter.

Clean the shutter and the plate thoroughl
clean out the shutter chamber with a brus

r 0 pe O\
end of the rod; Leave 1t alon

Spray the shutter, cleanout plate, and the inter-
for of the chamber with molybdenum-disulphide
Tubricant. This lubricant should then be allowed
to dry for a perfod of four hours or more to cure
to the metal, This wil) provide & lon' 11fe Tubri-
cation of the shutter for maximum utility between
cleanings.

DO NOT FORCE THE SOURCE ROD WANDLE WHEN THE SWUT-
TER IS DIRTY,

CPN does not recommend the use of oil or grease
for lubrication, however, several customers have
reported good performance by spraying WD-40 into
the shutter chamber without disassembling 1t. The
s@ of WD-40 will not fnjure the gauge or effect
test results, If 1t works for you, use 1t.

i d
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'ING_CASE MATNTENANCE ]

The shipping case s a fiberglass case built to
MiLSpec standards, It is very strong and wil)
produce excellent service.

Clean 1t perfodically with soap and water, both
inside and out,

Repairs can be effected by use of any fiber-

Ji4ss repair kits from an auto parts store or

a
plastics hobby store, Paint the repair orange.

_GAUGE EXTERTOR MAINTENANCE |
h the gauge with soap and water if
es unusually dirty. Remove asphalt

1

solvent

window with abrasive

Cicent damages
mmend that

ire replace

ard Thie

je-

jtteries

in the

and have
gauge at
for assis

replacement
nosed oroblem
¢ parts and

the T« ory

for credit against the exchange replacawent pro-
gram. It s necessary that the factory receive
the parts back or full charge will be leyied

for the parts sent out.

the display work?
channe 157
Does the gauge beep during counting?
Does the gauge count in TEST MODE?
what does 1t indicate upon completion?

Does 1t count 1n STANDARD MODE?

'

is this a normal standard count?

What 1s the spread of the standard count?
Refer to Paragraph 2.01 of OPERATING SECTION.

Does 1t count in the fleld count cunditions?

time sequences?

If possible, have a sequencz of ten or twenty
1/4 minute count: available fo reading over

the phone to our serviceman

How long has the problem existed? If inter-
mittan®, describe when 1t occurs as oppused
to when 1t does not occur

rew in the upper r f corne f the elec-

s subassen actuates a power interlock
[When 1t is turned punter kwise a couple of
[turns 1t disconnects the electr subassembly
{from the batteries.

|
l

{Th1s prevents damage to the electronics during
[removal or hazard to the operator because of an
{ Inadvertant short of the electronics L2ards to
he gauge chassis frame

»

This screw can also bz used as a "Dead Storage
E‘uﬂ"." for long tery storage of more than »
month or two, Simply back off the screw unti)
| the gauge does not work,

Ne screw must be full clocke!se for tre gauge
operate

PN recommends that batteries ¢ rexved from

jauge 1f storage 1s

! months to prevent possible corrosion from
LA\ jefective, dead ce

ntendeq ! more 'h‘.-
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To remove the electronics subassembly, remove
the four mounting screws and 1ift the assembly
out of the case carefully, Disconnect the de-
tector, battery, and speaker leads. Note that
these leads are polarized by size and/or color
to prevent accidental error in reassembly.

Replace the entire assembly or replace boards
as appropriate for the service required.

Replace the assembly into the case.

The gauge will not operate until the safety
screw in the upper right corner is tightened
and the associated small microswitch 1s opera-
ted.

(6-30 _ REMOVAL OF DETECTORS ]

1. The GM tube is removed from under the elec-
tronics by removing the two screws on the
lead GM housing and 1ifting out the hous-

ing. Do not damage the lead foil chemical
compensation sheet.

£ To remove the BF3 tube, remove the hattery
pack and electronics, Separate the casting
assembly and slide the upper orange cast-
ing away from the bottom pan assembly,

Remove the tube from the red mount ing
plate,

NOTE: Use care in handling detector tubes and
In working around the connector ends of
the tubes. These are high voltage areas
and finger prints or careless work can
result in noisy perfarmance due to high
voltage leaks or loss of signal,

Use clean hands and carefully clean the
connectors of any oils or .older fiux,
Keep leads well separated from nearby
metal around the end of the GM tube.

(645

REPLACEMENT OF FUSE |

The fuse 1s on the battery pack assembly,
A spare 15 also supplied on the assembly,

Replace fuses with the same size as removed, 1.5
Arp Slo-blo,

Repeated fuse blowing indicates internal electro-
nic trouble.

MC 6/77

’

.50 oE_ASS

The handle may be removed by lowering it to the
backscatter position, A 5/32" Allen Screw will
be observed through the smal] hole in the guide-
tube,

Loosen this screw approximately 1/2 turn and
the handle will slide out.

It {5 important that the handle be reinstalied
accurately and vertically to insure that the
latch pin properly engages the ramp stops in-
side the guidetube,

[0

BEARING MAINTENANCE |

The bearings are doubly sealed to prevent in-
trusion of foreign meterials and to retain the
lubricant, Eventually they have to be ¢leaned
or replaced, however,

Removal or maintenance of the bearings 1s not
2 recommended customer maintenance item unless
the customer is qualified for instrument service.

IF THE BEARINGS ARE A PROBLEM, WE WOULD RECOMMEND
THAT THE GAUGE BE RETURNED TO CPN FOR REPLACEMENT
AND RECALIBRATION OF THE GAUGE ON A COMPLETE QVER-
MAUL BASIS.

To remove the bearings, remove the handle, ther
pop the cap off the top of the guidetube and re-
move the source rod from the gauge, placing 1t
in a remote storage area at least 20' from the
nearest work area, preferably in a lead pig or
fn a concrete room.

Remove the lock nut at the rear of the bioshield
casting. Drive the tapered guidetube lockpin out
towards the front of the gauge. The guidetube
can now be removed from the gauge.

Replace the bearings using CPN A401203 Beard
Assembly including seals. Pack the bearings with
molybdenum disulphide grease Iiberally.

JO

It {1s essential that should damage be incurred
on the castings that the gauge be feturned to the
factory for repair or disposal,

The AMERICIUM 241/BE source is permanently loca-
ted in the bottom casting pan and this must be
maintained n undisturbed condition,

Removal or repair 15 a factory ftem ONLY.

-4




FIG., 1 CHARGING

ptional 12 VDC Cord illustrated

Safety §;it¢F located under Upper Right Cnr

1G. 2 TESTING BATTERIES UNDER LOAD electronics mounting screw. Shuts off power
when gauge is disassembled. Use as STORAGE
§ AnSlvidual 9eLs SWITCH for long term storage. Back out until
nt of battery pack. gauge turns off.

FIG. 3 BATTERY REPLACEMENT

Positive terminal upright.

" AAINTE NANCE
. fasteners simplify plate removal

;. 5 REMOVAL OF ELECTRONICS
iisconnect cables.
ts off circuit bds.
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WHAT 1S RADIATION?

Radiation in a variety of forms is familiar to
all of us. Light is radiation we can see. lcat
is radiation we can feel, Ultraviolet and X-Ray
we neither sece nor feel. None of the four can
be heard or smelled. A1l are like light because
they do not continue after the source (bulb) is
turned off or removed.

Radiation s as old as the universe. Stars are
intensely radicactive; our earth now only sli-
ghtly so. Ever since his first appearance, man
has been exposed to both visible and invisible
radiation from the sun, Like sunshine and rain,
thunder and lightning, radicactive substances
until very recently occurred only in nature.

Radiation from radicactive material is a stream
of fast flying particles or waves which come
from tiny units of malter called atoms. Atoms
of a single element often consist of different
kinds which behave alike chemically, yet have
slichtly different weights., These varieties are
called "isotopes”. The atoms of stable isotopes
are not radicactive, but those of unstable o
radiocactive substances give off portions of SUNLIGHT 1S A FORM OF RADIATION

themselves, and change into other isotopes in

the process.
N
(:‘t@

UNSTABLE STABLE

Within the past sixty-five years we have learn- 1
ed much about radiation. Man-made radiation in
the form of X-rays was discovered in Germany in
1895. In France, a year later, natural radiocac-
tivity was first identified with uranium. With-
in two years, one of its main sources was iso-
lated--the naturally radicactive element, rad-
fum, Invisible rays from this element were soon
found to be of three kinds: (1) heavy particles \

which travel but an inch or so in air, (2) 1i- s Beta

hter particles which travel a few feet, and, e Particles
?3) waves similar to those of light, but too \ 13 K / 7

short to be seen by the human eye, which pene-

trate to considerable distances, even through ." 7/ Alpha
several inches of lead. These three forms of in- ’ Particles
visible radiation are called Alpha, Beta, and

Gamma Rays.

RadSim 2/78




- ]

Shortly after the discovery of radium, man lear- phere, and t|
nec that for millions of years another form of Colorado, o
invisible radiation had boen coming at him from mic radiatio
outside the earth's atmosphere. The source of tense as 1t

these particles, called “cosmic ray", is still tists investig

unknown. Ve do know, however, that they are and aircraft
stopped to some extent by the earth's atmos- titudes,

Cosmic Rays

\

\

\

San Fraucisco

radioactive substances are widely distri-
ney exist in minute quantities in our bo-
the water we drink, the air we breathe,
S011 we cultivate, even in the materials we
for building, Along with the cosmic radiation
from outer space, these tiny sources have been
sending out invisible radioactive signals for
millions of years. It is against thic backround
of natural radiation that man has lived in the
past and lives today. This so-called "backround
radfation” varies slightly from one locality to
another, and also with rain or snowfalls,

Within ten years of their discovery, orartical
uses were found for both X-rays and radium, X-rays
proved valuable in locating bone fractures, in
fdentifying diseases, and as a supplement to ra-
dium in the treatmen: of cancer. You probably had
a chest X=ray recently or a picture of your teeth,
If so, you have been exposed to a relatively harm-
less amount of X-radiation administered by your
own doctor or dentist.

at high eclevation, cos-
ty to four times as in-

~

re to live in Denver,

This is why scien-

rays employ balloons
nformation at high al-
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Within the past fifteen years, man has learned
to take naturally stable atoms and make them ar-
tificially radioactive. It is these radioactive
varieties, or "radioisotopes", which are proving
to be among the most useful tools in the entire
history of science. Because they are radicactive,
their radiation tells where they are, even if

click
click

— s

w

the amount is extremely small, Their location
pr movement within the plant or animal tissues,
and in indutrial and chemical processes, can,
therefore, be traced by sensitive recording
instruments. Used in this manner, radioisotopes
are spoken of as "tracers".

IS RADIATION DANGEROUS TO YOU?

It can be: it may be; but it need not be.

Danger from radiation depends upon the degree of
exposure, How dangercus is fire, or exposure to
the sun? How dangerous is electricity? It de-
pends upon your exposure,

Ao,
ﬁ’\

\
A -

L RadSim 2/78
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s,

We all use clectricity, but we do not take clan-
ces. We have learned to live with these agents,
and we can learn to live with radiation, too.

The chances of receiving an overexposure are
slight. This depends upon how much you know about
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Radioactive materials differ widely in the
rate at which they lose their radicactivity. ND EATING
The length of time they are kept in the body !!n_tgs ot
also varies. Radium and plutonium remain ac- -
tive for thousands of years and may be re- 5 SMOKING
tained for long periods in the body, which -
such elements as radiosodium vill be quickly
eliminated and decay in a few days. Natural-
1y, you must be careful to avoid taking even
small amounts of the more poisonous materials
into your mouth or lungs. This is why eating

or smoking is forbidden in some radiation ‘;’,)

areas.

Khen you have a chest X-ray taken with the ,

cormon tupe of automatic equipment, you re- ~NY J

ceive approximately 0.3 r. As far as the me- ‘;

dical profession knows, this is harmless. Du- - —— ]

ring an examination of the stomach or intes-
tines, patients frequently receive a series of
exposures over a period of a few hours which may
total 15 6r 20 r. To render a person sterile,
the sex organs alone would have to receive a
single dose of 400 - 800 r, and cven more if
the total amount were not given at one time.
i prove fatal. This, hovever, is a terrific amount,
Between 300 and 500 r of X or gamma radiation a few thousand times the maximum permissible daily
given to the whole body at once would probably occupational exposure or tolerance.

As one radiation expert put it, "Tolerance 1s a poor word.
Operating limit is better, We can tolerate a lot more ra-
diation that the amount which we have set as our operating

Timit",
| As a general precaution, sources of radiation
PANGFR Q“\T,o are confined to special "radiation areas" in
r 5 which they are either roped off or are clearly
No “AING g ‘o’ indicated. A1l radiation arcas are marked with

signs bearing the purple radiation symbol on a
white backround. Near the source itself will be
a warning sign with the purple symbol on a ycl-

o
LR

RADIATION Tow backround and a card stating the tupe of
| i radiation, its strength, and the precautions to
- : be taken.
l---—-...._.___.1
nEeP O0Uj | AP RIMENTS
‘ IN PROCRESS
RadSim 2/78 Tas




HOW TO LIMIT EXPOSURE

Exposure to radiation can be limited

(1)

Y g
i

fn time,

Z

”
¥

K

@

Sy

v

T0_RADIATION

three ways:

44 e
gl

stance,

Shiclding

If you 4-‘~,_0»--.
way to
cinity
a time

must work near v
limit your exposure
és short a time as pos
1imit on your job, ob

A second method is to
between you and
doubt s to
supervisor or the Radio
general, the effect of radia
ly as you increase your distar

mainta
the source

$ dicta
what d wen

n

ce. Double the distance and your expc

cut to one-quarter.

S

take it with you

istance

Shielding varies in and
dina unno +ho
1ing uj

naturce

thickness, depen-
of particles or
ticles are stopped by a sheet of
paper or the surface of skin on cur bod’ es;
beta particles by a q inch of word
or an eighth of 1; ganma ray*
and neutrons t amounts of lecad or
concrete.

enrg

AY b

waves Alpha ar

1 #
iay

y jarter of an
an Inch ot meta
substantial

Special shielding
and cadmium

materials such &s par.ffin
’ can also be used effectiveiy to slow
down and stop neutron radiation.

Contamination is a more serious problem than ex-

posure because it involves actual contact between

you and a radioactive substance. An external source

of radiation can be removed or shielded, but you

cannot run away something inside of you or on

you. If by accident you get a small amount of radio-
gcti:c material on your hands, feet, or street clothes,
it might possibly be deposited in your body from the
end of a cigarette, through a cut, or in your food.

from

T{» Tonger lived materials, if not easily eliminated,
might then cause trouble.

fqr’unate},, however, some isotopes with short half-
tives, or ones which are easily eliminated, are valu-
able in the treatnent of disease. Radioiodine, for
example, is taken by mouth for treatment of certain
thyroid conditions; radiosodium is used in measuring
the circulation of the blood; and radiophosphorous

4
in treating some types of lcukemia.




To guard against contamination, special pro-
tective clothing is available in radiaticn
arcas. It use protects the wearer and helps
to confine radioactive contamination within
these areas. Laboratory coats or coveralls
are widely used; in some locations caps,
shoe covers, canvas or rubber gloves, masks,
or respirators are also used. Protective
clothing vorn where radioactive materials
are present is specially marked and washed.

Alpha, beta, and gamma radiation is not "catching" like
a cold. Unless your hands, feet, or clothing are actually
contaminated with materials which give off radiation, you

am P

Hand
and
Poot

$

Lcave Lab. Coats llere

A O Ty S SN SR

|

Counter

are quite safe. However, in working with radiocactive ma-
terials wear protective clothing and upon removal of this
clothing, wash with soap, check your hands, feet, etc.,

with instruments.

RadSim 2/78
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