s UNITED STATES
i l jx 3 NUCLEAR REGULATORY COMMISSION
> ‘t.,,.‘ l‘..;/ ;: WASHINGTON, D C. 208550001

Y e on® July 12, 1996

Mr. Edgar D. Bailey, CHP, Chief
Radiologic Health Branch

Food, Drugs & Radiation Safety Division
State Department of Health Services
714/744 P Street

Post Office Box 942732

Sacramer.to, CA 94234-7320

Dear Mr. Bailey:

Thank you for your November 8, 1995 letter, responding to our comments and
recommendations which were sent to you on December 23, 1994, following our
review of the State’s radiation control program.

We appreciate the positive actions you and your staff have, and are,
implementing in response to our comments, especially in updating State
regulations. We will further review the status of these items as they relate
to the Integrated Materials Performance Evaluation Program (IMPEP) performance
based review criteria during the October 1996 review. Enclosed are specific
comments on your responses to recommendations on the Sealed Source and Device
(SS&D) Evaluation Program. Although we conclude that only item number 4 does
not appear to be adequately addressed, we have provided additional responses
or comments relating to each recommendation covered in your response.

In your letter you asked, whether in its oversight of Agreement States, if NRC
is closely monitoring SS&D sheets submitted by California to ensure the safety
and adequacy of all SS&Ds nationwide. Please note, that SS&D sheets submitted
to NRC by Agreement States receive a cursory review mainly for formatting and
are then entered into the nationwide database. We expect that each SS&D sheet
submitted by an Agreement State will be technically correct, complete and
ready for nationwide distribution. (See A1l Agreement States letter SP-95-026
dated March 1, 1996). Under IMPEP, we will conduct an indepth review of the
supporting documentation for a select sample of SS&D sheets submitted by each
Agreement State.
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You also requested a copy of the SS&D workshop manual and the draft SS&D
standard review plan. These items were sent to you by A1l Agreement States
letter SP-95-182 dated November 16, 1995.

If you have questions, please call me or Lloyd Bolling at (301) 415-2327.

Sincerely,

Original Signad By
RICHARD L. BANGART

Richard L. Bangart, Director
Office of State Programs

Enclosure:
As stated

cc: Ms. S. Kimberly Belshé, Director
Department of Health Services
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Office of State Programs

FROM: Donald A. Cool, Director e A7
Division of Industrial and /é/ T

Medical Nuclear Safety, NMSS -

MEMORANDUM T0:

SUBJECT: CALIFORNIA PROGRAM REVIEW LETTER

This 1s in response to your March 19, 1996, note regarding California's
letter responding to the 1994 program review. Based on your note and our
discussion, | reguested my staff review only those items related to the
technical review of the Sealed Source and Device program. Specifically,
whether the State's response adequately addresses the six recommendations and
whether the State's response to the technical comments was adequate.
Therefore, the State's internal policy memorandums were not reviewed.

Recommendations 1, 2, 3, 5, and 6 appear to have been satisfactorily
addressed, however, these need to be confirmed during the next IMPEP review.
Recommendation 4 does not appear to have been adequately addressed. The
response to Recommendation 4 is confusing because the State references a
Canadfan product evaluation in support of their licensing approval of a
general license davice. It 1s not clear, however, what influence the Canadian
evaluation had on the State's determination.

Attached, 1s a 11sting of our comments to the State's responses on specific
SSD certificates for your use. We have only responded to the State's

technical comments when necessary. Those that we have not specifically
addressed were considered satisfactory. We propose that implementation of the
recommendations be reviewed at the next IMPEP review.

Attachment: As stated
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Attachment

“GENERAL COMMENT"

In response to the State's comment mentioned in their Generic Response Code D,
“Special prototype testing for the expected conditions would have been useful,
however, current guidance is not clear as to what te:ts are required other
than those referenced in the ANSI Handbook”, we offer the following:

It is the applicant's responsibility to prototype test their products
for the intended conditions of use and likely accident conditions (e.qg.,
drop). They should provide the tests they performed and their results
to the licensing authority for their review. It is the reviewer's
responsibility to determine if the tests performed and the results

appear to be adequate for the proposed conditions of use and Tikely
accident conditions.

NRC has provided Regulatory Guide 10.10, “Guide for the Preparation of
Applications for Radiation Safety Evaluation and Registration of Devices
Containing Byproduct Material” to the Agreement States. This document
is used for guidance in determining what an applicant is to submit in
their application for safety evaluation. Section 3.3.4 of this document
states, “Describe the tests performed on each prototype device and
submit the test results that establish the integrity of the radiation
safety features of the device under the conditions of use to which the
device is likely to be subjected.” As this document suggests, it is the
applicant’s responsibility to test their product for the intended
conditions of use and l1ikely accident conditions.

Tools that licensing reviewers have been using in determining what tests
the products should be subjected to are the various American National
Standards. One in particular, American National Standard N538:
“Classification of Industrial Ionizing Radiation Gauging Devices",
mentions test conditions and factors that should be considered based on
a various potential use and accident conditions and other factors
related to the integrity of the sealed source (see Sections 6). In
addition, other Specific American National Standards, for example for
sealed sources, American National Standard N542, “Sealed Radioactive
Sources Classification” and for gamma radiography, American National
Standard N432; “Radiological Safety for the Construction of Apparatus
for Gamma Radiography,” contain additional tests for certain types of
products. Although the test conditions and factors listed in the
various standards are not all iaclusive, they are sufficient for the
majority of the devices that cuntain radioactive material. These
various standards have been provided to the Agreement States.

We are not aware of any guidance documents that lTists which -~ecific
tests are to be performed for every different type of device, but
Ticense reviewers, based on their experience and knowledge should be

able to determine appropriite tests based on the intended conditions of
use and Tikely accident ronditions.



“SPECIFIC COMMENTS"

Responses to the State's comments on specific Sealed Source and Device
registration certificates. For clarity the State's response was repeated in
italics below each referenced registration certificate number. The text in
bold is NRC's comments to the State's response.

1. CA380D1016 (CINDI Mode! N-002)

a. See RESPONSE CODE D. 1In addition, the plastic case was determined to be
acceptable in terms of a weight/strength consideration for a hand held
device containing microcurie quantities of RAN. In addition, the
prototype device was inspected by RHB-LA. Does NRC routinely perform
on-site inspections of prototype devices?

a. NRC performs on-site inspection of vendors and distributors as necessary
to register the product or develop an understanding of the design,
conditions of use and manufacturing process. In addition, NRC had
conducted a pilot program on vendor QA/QC inspection program. However,

full implementation of this program was put on hold due to limited
resources.

b. Fire and Accident conditions: This was not required because the source
Itself 1s expected to maintain integrity due to its own ANSI
Classification and the fact that it is a hand held device would not
indicate these extremes unless it is in storage.

b. One objective of analyzing a product used by general licensees is not
only to determine if the source will survive use and likely accident
conditions but also if the construction materials, especially shielding
materials contained within the device, would maintain integrity such
that the source will not be released or inadequately removed from the
device or the shielding reduced to unacceptable levels. For example, a
typical accident condition associated with this type of equipment is
dropping of the device. The effects on the containment of the source
and reduction in shielding should have been evaluated. The reviewer
needs to know the reduction in shielding, if any, to calculate the
accident dose criteria specified in the regulations.

. The -10 °C Low Temperature Use rating of 3" was selected since ANSIS
0 °C temperature gives a rating of at least a 3.

c. The review team was concerned about the affect of temperatures, that the
device will be subjected to, on the integrity and shielding. The issue
is that the device is used at -10 degrees C while it appeared to be
given a classification of “3* which is for 0 degrees C. No information
in the registration certificate or background file indicated the devices
were tested to -10 degrees C. If this information was submitted by the
applicant, it should be included in the registration certificate.




Dose calculations: We used a 1 meter average distance to the WB, which
would give 180 mRem/year under maximum expected use levels. How can the
WB Jdistance be 30cm? The GL Timit is still 500 mRem WB, according to CA
and NRC Regulations /10% of the limits of 10 CFR 20.1201).

The use of a 1 mecer distance to calculate the whole body exposure to a
person when “olding this portable device is nct appropriate. Most
people do "i0). have arms that are 1 meter long and because of the weight
of these units people tend to use them with their arm bent at the elbow
slightly and close to the body so they can read the instrument. We have
used 30 ci in the past since the data is usually supplied by the
applicant and it is in the range we see people use hand held equipment.
Therefore, 30 cm provides the doses associated with ordinary use of the
devices and would verify a person is unlikely to receive a dose
exceeding 500 mrem.

Under the general license provision the dose scenarios are to
approximate conditions of handling, 1 meter is not a norma) use
condition.

What regulations are being referenced for radiation levels during
storage? Also, Guideline A does reference CA or NRC regulations.
Presumably, the doses would be far less, unless it was stored very close
to an occupied work station. We are not aware of such standards other
than common sense, which indicates this would be an inappropriate
location of storage.

10 CFR 32.51 (a)(2)(i11) requires an assessment of dose for conditions of
use, handling and storage of general license devices. Initia)
information regarding use conditions can typically be found in the users
manual. The State is correct, there are no standards that clearly
defines an acceptable storage conditions. However, the vendor should
know its customers and be able to advise the State on how a user
(general licensee) handles the product or is instructed to handle this
product. Armed with this information the reviewer can make a health
physics professional judgement call.

Is there a requirement to have a shutter on all GL devices? How was it
determined that the design is fragile? What criteria was used in making
this determination and what criteria has been provided by the NRC to
define ¥ragile”. How are “significant” rad levels defined? Dose to the
operator is 500 mRem/year according to CA and NRC regulations [17CCR
30195(d)(1)(B) and 10 CFR 32.51(a)(2)(ii)]. We need this criteria if it
will be used to make a finding during NRC audits. Normally, this will
be a judgement decision based on modeling a typical maximum usage
scenario for the end use/operator.

NOTE: NRC should publish clear guidance for GL vs. specifically
licensed devices including all applicable criteria.

There is no requirement for general license devices to have a shutter.
However, these design issues (polyethylene encasement - possibly
fragile) need to be addressed in the doses that a user is likely to
receive by taking into account handling, use and storage conditions.




These factors did not appear to have been addressed by the State.
Therefore, the State should reevaluate this product for compliance with
its general license provisions (17CCR 30195).

CA51051025 (NAS) Model 1050-1099
CA510S103S (NAS) Model 1100-1149
CA5105104S (NAS) Model 1150-1199

The internal design descriptions and drawings indicate spacers are used
for the various isotope chemical forms (1.e. metallic and ceramic). The
description section does address Quantity loaded as well, and spacers
can be made to any dimension as necessary ror filling void spaces. One
can always suppose the licensee’s submission is not correct (NRC's
assumption that the internal design is not &s described by NAS), but if
we are to second guess all submittals, then how can any evaluation ever
be made, based on submitted information?

This approval authorized a very wide range c¢f internal designs of the
capsule without understanding the impact these variations could have on
the source performance or the affect of the dissimilar metals on the
construction of the sources. For example, the use of spacers may be
such that it does not allow enough void space for buisle testing.
Therefore, a vendor that routinely uses a bubble test to demonstrate
weld integrity, could not see the bubble formations and would report
false negative resuits.

Leak Testing Methods would be covered under the QA Manual for all
sources manufactured by NAS.

The review team was attempting to note that the vendor has been given
the authority to manufacture sources with unspecified void volumes in
the capsule. As such, the leak testing methods used to verify
acceptance of the prototype testing and to erify the integrity of
sources constructed for distribution may not be valid. That is to say
that the veid volume in the capsule during prototype testing may have
been too small to allow detection of a breach of containment. The
vendor should verify that the void volume within the capsule during
testing and manufacturing is sufficient. If it is not, the prototype
testing results and the leak testing procedures should be re-evaluated.
For information, ANSI N542 recommends an internal void volume of at
Teast 0.1 mL.

See RESPONSE CODE E. Blueprints were actually discouraged as they
usually dont copy well and are not suitable for inclusion *n the
Certificate. Blueprints were acceptable for supporting documentation
only, and have not been required by 0SP in the past.

We agree with the State that diagram: and/or drawings are acceptable as
long as adequate information is provided to make a determination for
licensing purposes. These source capsule drawings were missing critical
dimensions necessary for the State to make a safety determination.

QC has to do with accuracy of the stated activity, and would not effect
the Maximum Activity” of 100 mCi on page 1.




We strongly disagree with the statement that QC has to do with accuracy
of stated activity. A quality control program should verify that the
product is built as described in the registration certificate and that

the activity shipped does not exceed the maximum approved activity, in
this case 100 millicuries.

The limit for the six month leak test is covered by the Agency having
rewlatory authority. For example, since the NRC does not have leak
test requirements in the regulations, they use a standard condition to
require periodic leak tests which specifies the limit and frequency.
Most S5&0 Registry Certificates issued by CA have our leak test limit

noted as 0.005 uCi, as required by CA and other Agreement State
Regulations.

We agree with the State that most of its certificates have the leak test
Timit. However, this is one that did not and should be included to be
consistent with the State's other sheets.

CAS510S119S (NAS) Model IND 1603
See drawing/diagram on page 2 and RESPONSE CODF F.

We agree with the generic response Code E to a point. The requirement
for a professional engineer to sign the drawings is a State requirement
and not a NRC requirement. Further, some reviews may require a
combination of drawings, sketches and blueprints to perform the review
and provide the information needed in the certificates. The issue in
this case was that drawings were not found in the files that could be
reviewed.

CA305D103S (GM) Model 1200SL
CA305D104S (GM) Model CB

It is clear to RHB staff from the information submitted that the device
measures prompt gamma rays from neutron activated materials as they pass
through the neutron field within the device. See Description” section

of the 558D sheet.

The SSD reviewer should not only understand the radiation physics
associated with the device, but more importantly how the mechanical
operation of the device operates. For example, how the source is held
in the device, how is the shielding is held together, the effects of the
use environments on the device or source, and attachment of the labels.

See RESPONSE LODE E. Materials of construction are described in the
‘Description” section, although not a formal or complete list.

The original issues were that there was nothing in the files to support
the statements in the description section of the certificate and that it
was not complete.



High and Tow normal operating temperatures of 122 'F and -40 'F (class 2
and 4 respectively) were assigned by the applicant based on the design
of the unit. Since there should be no failure of shielding or other
safety issues at these temperature extremes, staff accepted the ratings.
The NRC reviewers should have suggested what tests would be appropriate
for this device. See RESPONSE CODE D.

The review team did not locate the information necessary to support the
finding by the State that *... there should be no failures of shielding
or other safety item at...."

See RESPONSE CODE D. What tests for vibration should be performed on a
system weighing 19,200 1bs.? What other extremes are needed to be
tested? NRC staff should be making these comments as “constructive
criticism” rather than findings leading to the withholding of adequacy.

Both devices are attached to process lines, one being attached to a
conveyor belt system. The process lines present a large range of
environmental conditions, such as varied ranges of vibration. The
review of such devices should include consideration of all environmental
conditions to which the devices would be subject (See ANSI N538, 6.2).
As such, the review should consider whether the vibration from the
process 1ines would have any effects on the critical components of the
system, such as the source housing and holder.

CA471D102B (NDC Systems Models 101-220)

These devices were given ‘new” model numbers in 1979 by amendment number
12 of the GL distribution license (#1033-59) and the letter dated

April 24, 1975 contains a description of the differences between them.
The differences are mostly with the application (thickness or type of
materials to be measured, with very little difference regarding
radiation safety.

The differences need to be stated in the certificate so that license
reviewers or inspectors can use this information when licensing or
inspecting use of the devices.

Original documentation indicated these had been in use for over 15
years, and have been proven to be rugged, safe and reliable. RHB policy
s to remove such “advertising language"”.

The State should reconsider its statement regarding operational data as
an “advertising language” and not include it in certificate.
Operational data provides a great deal of real time data that can be
used to support a safety evaluation. In addition, the basis for which
the manufacturer made that statement should be included in the
registration certificate.



A complete list of materials is not given, although the main components
are all identified. See RESPONSE CODE F regarding drawings which were
determined adequate by RHB staff as well as NRC during past reviews. It
seems inappropriate to review older SS&D Registrations which have
already been reviewed by NRC Staff and use that as a basis for
wittholding adequacy.

The issue on the use of reviewing older registrations that have been
previously reviewed by a reviewer should be handled the same as license
reviews. Suggest that this be addressed generically in IMPEP guidance
by the Office of State Programs.

CA471D103B (NDC Systems Model 104P/104PD)

An updated manual for the Model 104PD would not serve a useful purpose,
as there is no difference from a radiation safety standpoint between the
design of the 104P and the 104PD. The only difference is in an
attachment (which are not a part of the drawings) that allow the device
to be positioned at a different Jocation on the process line.

The State should have reviewed an update to determine if this change in
attachment at a different point on the 1ine changed the scenarios that
were used to determine compliance with the general license dose
criteria. NRC has noted, that in some cases, changes such as this make
it harder for general licensees to turn the shutter off or require
personnel to spend longer periods of time around the gauge as a result
of the relocation. This results in higher worker doses. In addition,
the manual should be checked to see if it properly instructs the 6L on
use, leak testing, service relocation, and emergency procedures.
Typically the manual contains information necessary to validate the
required dose scenarios (10 CFR 32.51).

See RESPONSE CODE D.

The certificate states that the Models 104P and 104PD, are used for
portable applications, therefore, the affect of dropping the device
should have been evaluated. The State would have flexibility on height
requirements for the drop testing. The height would depend on how it is
used in the field.

See answer to note 1. The two are the same from a radiation safety
standpoint so why do extra testing? The analysis is that the
differences between the two are not related to radiation safety.

The file did not contain enough test results or engineering analysis to
determine if the device would maintain it shielding integrity, shutter
operation, and hold the source in place, if it was subjected to normal
and accidental conditions l1ikely to be associated with a portable
device. If test data or analysis was applicable to the 104P, than an
analysis for the additional attachment point may have been acceptable.



d. NRC staff did not understand what the Model 104PD is used for. The
registry certificate states:

‘The Models 104P/104PD are specifically designed for portable use in the
measurement or drainage profiles on a paper line. The Models 104P &
104PD are ide~tical except for the head fixture that contacts the
product. This fixture is used in a different location on the production
line.” And also: ‘“The Models 104P & 104PD, however, are constructed
such that the probe is capable of being attached to the end of an
extension pole by means of an aluminum right angle block, thereby,
allowing for the probe’s portability”.

I think the use is clear in these statements. The 104P was already an
accepted device and the licensee was allowed to install it. However a
quick review of the documentation supplied to us from the manufacturer
reveals that installation procedures seem to be very scarce. I think
that is because we're only talking about the mechanical attachment. The
operation of the unit is covered in depth, and that is where the concern
over radiation safety kicks in (with the shutter open).

d. The Review Team was referring to conditions of use, (i.e. environments)
and effects it may have on this device design. There are two points to
consider. First, more information is needed on the length of the pole,
to assess the impact, if dropped or swung (impa-ted) onto an unyielding
surface. Second, to determine if the installation puts the device at
risk of getting into machinery that will damage it and rupture the
source. The States analysis of the ability of the design to maintain
shielding or source integrity would be used to support the dose
determination. For example, if the device is attached toc the pole the
device may be easily dropped into a rolling press and damage the source.
Therefore, you would want to consider augmenting mechanical safety with
administrative controls.

f. See RESPONSE CODE E The statement that there was a lack of detailed
drawings for safety related items is not specific enough. Which safety
items, and how detailed? There are drawings for the body assembly,
shutter assembly, and the sensor. It's true that the slip ring is not
shown on the drawing, although it is included in the description.
Critical items should be included on the drawings, but if these items
are included in the description, this should be acceptable to staff.

The Review Team could not make a determination that the components fit
together, had acceptable tolerances, and the drawing did not agree with
the description (i.e., stop ring).

CA3845116 (INC Mode) 88)
CA3845117S (INC Model 22)

The dimensions for the female connector are shown as an attachment to
the INC Tetter dated 10/23/90 and was in the SS&D file at the time of
the NRC inspection and on page 6 of both SS&D sheets. It is understood
that these dimensions are important for compatibility with other drive
cables, but since these are not licensed, it would be difficult to
enforce the strict use of compatible equipment through licensing or




compliance activities. How does NRC enforce this? This has now become
@ major issue with all manufacturers of IR equipment and the NRC, and
has not yet been resolved.

Not all the critical dimensions, such as the hole diameter, and distance
from the hole to the end of the connector were on the drawings. These
are needed for compatibility comparisons.

We are very concerned regarding the State's apparent inability to
enforce the statements made by vendors in support of its registry
systems. This is a case were 10 CFR Part 34 clearly defines a
performance criteria. Based on the State's authorization, these
products are used in the U.S. as meeting certain performance
specifications.

In response to the State's questions relating to NRC enforcement, if the
vendor submits information to NRC regarding connectors, etc., NRC has in
place 32.210(f), and has used this in enforcement cases where vendors

have made changes to critical components without analysis and approval
by NRC.

CA384D109S (INC Model IR-100)

What level of detail is needed? This has never been clearly defined.
Furthermore the IR-100 has been verified to meet all 10 CFR 34.20
requirements by on-site inspection performed by our RHB-Berkeley Field
Office. Please refer to information recently sent to Mr. Baggett's
office regarding the IR-100. Copies of all related documentation has
been sent along with all drawings, along with the results of the
Berkeley inspection findings.

No drawing of accessory equipment that was approved was available.
Further, only some of the details were provided. (See original comment)

Agreed the extrapolated levels would exceed the limits in 10 CFR 34.20,
however, they will not ship devices which exceed these values.

As part of the review, the reviewer should determine if the shielding is
adequate for the source strength. In this case, it appears not to be.
The State should have reduced the activity level of the device to an
appropriate level, in lieu of approving a maximum source activity for a
device design that will result in the device exceeding the 200 mr/hr
regulatory limit.




