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Inspection Summary

Inspection from December 18-30, 1986 (Report No. 030-09491/86001(DRSS))

Areas Inspected: Unannounced, routine safety inspection of activities

conducted under License No. 21-15638-01 including corrective actions of

previous violations, organization, internal audits, training, instrumentation,
leak tests, facilities, posting and labeling, personnel monitoring, receipt and
transfer of radioactive material, waste disposal and independent measurements.
Results: Eleven violations of NRC requirements were identified during the
inspection: (1) License Condition No. 17 - failure to perform bioassays

(Section 8); (2) License Condition No. 17 - failure to hold quarterly

meetings of the Radiation Safety Committee (Section 9); (3) License Condition

No. 17 - failure to train ancillary personnel annually (Section 10); (4) License
Condition No. 17 - failure to calibrate survey meters annually (Section 15);

(5) License Condition No. 17 - failure to calibrate dose calibrator (Section 16);
(6) License Condition No. 17 - failure to monitor incoming packages (Section 17);
(7) License Condition No. 17 - procedure to analyze area survey wipe tests not
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sensitive to detect 100 disintegrations per minute (Section 18); (8) License
Condition No. 17 - failure ‘o provide film or TLD badges to nurses caring for
brachytherapy patients (Section 159); (9) License Condition No. 17 - failure

to measure airflow rates semiannually (Section 20); (10) 10 CFR 71.5(a) and

41 CFR 173.443 - failure to measure surface contamination of packages offered
for shipment (Section 24), and (11) 10 CFR 20.401 - failure to maintain records
of surveys (Section 18).

On December 24, 1986, a Confirmatory Action Letter (attached) was issued
to confirm that the iicensee has hired a new consultant to help correct
the violations and review the entire program.



DETAILS

Persons Contacted

'Tim Connell, Vice-President, Administrative Services
'“Alan Wildman, Director of Radiology

James Snider, M.D., Radiation Safety Officer

Michael Parrott, Ph.D, Consultant

'Russell Kreiner, Certified Nuclear Medicine Technologist (CNMT)

Herminio Calderon, M.D.

IAttended December 18, 1986 exit meeting.
“Attended December 30, 1986 exit meeting (telephone conference)

Purpose of Inspection

This was an unannounced, routine inspection of NRC Byproduct Material
License No. 21-15638-01 held by Mercy Hospital.

Licensed Program

The licensee is a 190-bed hospital authorized to use Groups I-VI for
medical diagnosis and therapy, prepackaged kits of byproduct material

for in vitro studies, and uranium depleted in uranium-235 for shielding

in a Tinear accelerator. Eighty diagnostic procedures are performed

each month using mainly technetium-99m (obtained from a generator) and
xenon-133. lodine-131 is used for approximately four hyperthyroid therapy
treatments per year and five thyroid carcinoma therapy treatments since
1983. Diagnostic procedures and hyperthyroid therapy treatments are
performed with capsular iodine-131, whereas, the thyroid carcinoma
treatments have been performed with liquid iodine-131.

No violations were identified.

Inspection History

Mercy Hospital has had an NRC license since June 7, 1973. The initial
inspection was conducted on March 26, 1975, and a followup inspection
was conducted on July 27, 1978. One minor violation was identified at
each inspection. On January 22, 1982, a routine inspection identified
four violations:

a. Failure to leak test a cesium-137 (Cs-137) calibration source at
six-month intervals.

b. Failure to hold quarterly meetings of the Radiation Safety
Committee.

c. Failure to calibrate a survey meter annually.
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d. Fai!uge to perform dose calibrator linearity tests over a 48-hour
period.

No violations were identified.

Organization

Robert Beyer, President and Chief Executive Officer

David Gambino, Vice-President, Clinical Services

Tim Connell, Vice-President, Administrative Services

Alan Wildman, Director of Radiology and Nuclear Medicine

James Snider, M.D., Radiation Safety Officer (RSO)

Russell Kreiner, CNMT, (full-time technologist in nuclear medicine)
Dawn Rowling, CNMT, (part-time technologist in nuclear medicine)

No violations were identified.

Authorized Users

Of the three physicians authorized to use material at the facility, only
Or. Snider, the RSO, currently practices there. William R. Stine, M.D.,
who was authorized to use I-131 for treatment of thyroid carcinoma, retired
in October 1986; however, Herminio C. Calderon, M.D., who is authorized to
use I-131 for treatment of thyroid carcinoma at nearby Port Huron Hospital,
(License No. 21-20137-01) currently practices at Mercy Hospital under

Dr. Snider's supervision.

No violations were identified.

Internal Audits

The licensee's renewal application received June 6, 1983, and referenced
in License Condition No. 17 of Amendment No. 8, states that the licensee
will perform audits as required by the model ALARA Program contained in
Appendix 0 of Regulatory Guide 10.8, dated October 1980. In addition to
these audits, the licensee had a consultant who periodically reviewed
the program.

During the onsite inspection, the inspector reviewed records of the audits
as contained in the minutes of the Radiation Safety Committee meetln?s.
In addition, the inspector reviewed available reports from the consultant.

No violations were identified.

Bioassays

The licensee's letter dated October 20, 1983, and referenced in License
Condition No. 17 of Amendment No. 8, states that bioassays will be given
to personnel handling liquid iodine-131 (I-131) in amounts exceeding those
listed in Table 1 of Regulatory Guide 8.20. Table 1 of the Regulatory
Guide states that bioassays are necessary when volatile or dispersible,
unsealed I-131 in activity levels of 10 mCi or greater are used.
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On June 12, 1984; July 18, 1984; September 7, 1984, and August 13, 1985,
the chief technologist administered approximately 100 mCi of unsealed
liquid iodine-131 to patients being treated for thyroid cahcer. However,
bioassays were not performed on the technologist. The licensee's failure
to perform the required bioassays constitutes a vioTation of [icense
Londition No. 1/.

One violation was identified.

Radiation Safety Committee Meetings

The licensee's renewal application, received June 6, 1983, and referenced
in License Condition No. 17 of Amendment No. 8, states that the Radiation
Safety Committee (RSC) will meet quarterly.

The inspector's review of minutes of the RSC meetings and discussions
with Ticensee representatives indicated that only two meetings were held
in 1984, on February 1 and September 20, and in 1985, on May 13 and
September 24. Four meetings were held in 1986. The licensee's failure
to hold four meetings of the RSC in 1984 and in 1985 constitutes a
violation of License Condition No. 1/.

One violation was identified.

Training

The licensee's renewal application, received June 6, 1983, and referenced
in License Condition No. 17 of Amendment No. 8, states that all ancillary
personnel who work with or in the vicinity of radioactive material will
receive instructions per 10 CFR 19.12 annually.

The inspector's review of records and discussion with licensee
representatives indicated that security, maintenance, and housekeeping
personnel who work in the vicinity of radioactive material have not
received instructions annually. Nurses who tend to cesium-137 implant
patients received the required instructions. The licensee's failure to
provide annual training to ancillary personnel constitutes a violation
of [icense Condition No. 1/.

One violation was identified.

General Rules for Safe Use of Radioactive Material

The licensee's renewal application received June 6, 1983, and referenced
in License Condition No. 17 of Amendment No. 8, lists the rules that will
be followed by persons using radioactive material. These rules correspond
verbatim to those listed in Appendix G of* Requlatory Guide 10.8, dated
October 1980.

The inspector observed the nuclear medicine technologist during routine
use of radioactive material and questioned the technologist about the
general rules. During the observed routine use of radioactive material,
the technologist followed the appropriate rules. In addition, his
responses to the questions concerning the rules were adequate.
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No violations were identified.

Molybdenum-99 Breakthrough Tests

The Ticensee receives a 0.75 Ci Mallinckrodt generator weekly from which
doses are prepared. The test for breakthrough of molybdenum is performed
as required and results of those tests indicate no molybdenum breakthrough
in excess of the limits specified in 10 CFR 35.14(b)(4)(iii).

No violations were identified.

Leak Tests and Inventory of Sealed Sources

The licensee possesses and uses one (Cs-137 sealed source (nominal 218 uCi)
and one barium-133 (Ba-133) sealed source (nominal 253 uCi) for daily
constancy checks of the dose calibrator. As of December 18, 1986, these
sources have been leak tested as required.

The licensee also possesses and uses 17 Cs-137 sealed sources (nominal

450 mCi total activity) for 30-40 brachytherapy procedures per year.

These sources have been leak tested as required and are inventoried before
and after each procedure and at the time of the leak tests.

No violations were identified.

Storage of Radioactive Material

Radiopharmaceuticals and sealed calibration sources are stored in a
locked hot lab when the nuclear medicine staff is not in attendance.
The brachytherapy sources are stored in a locked room in the basement
of the hospital. Access to the brachytherapy source room is restricted
to the RSO and the Director of Radiology.

No viclations were identified.

Survey Meter Calibration

The licensee's letter dated October 20, 1983, and referenced in License
Condition No. 17 of Amendment No. 8, states that survey meters will be
calibrated annually following the procedures described in Appendix D,
Regulatory Guide 10.8, dated October 1980. Calibrations were to be
performed by the licensee's nuclear medicine consultant.

Currently, the licensee possesses and uses four survey meters:

1 - Victoreen Model 495 Frisker with Model 491-40 GM probe (30 mg/cm*
wall thickness)

1 - Victoreen Model 740 Cutie Pie i1on chamber



1 - Victoreen Model 470 Panoramic ion chamber
1 - Atomlab Model COV-700 with GM probe (30 mg/cm* wall thickness)

The inspector's review of calibration records and discussion with a
licensee representative indicate that three of the four meters were

not calibrated in 1984 and 1985. The licensee acquired the Victoreen

Model 470 meter in 1986. In 1986, the licensee had their

consultant-medical physicist for their linear accelerator program

calibrate the four ins‘ruments. The licensee's failure to calibrate the

;urv§¥ meters in 1984 and 1985 constitutes a vioTation of License Condition
D. 37,

One violation was identified.

Dose Calibrator Calibration

The licensee's renewal application received June 6, 1983, and referenced

in License Condition No. 17 of Amendment No. 8, states that calibration

of the dose calibrator will be performed according to procedures described
in Appendix D, Regulatory Guide 10.8, dated October 1980. In addition to
those procedures, the constancy test will also be performed with a sealed
source of cobalt-57 (Co-57) and the accuracy test will be performed monthly,
not just annually.

The inspector's review of records and discussion with the technologist
indicate that the procedures that were committed to are not being followed.

The procedures to test instrument constancy require assaying a reference
source on all commonly used radionuclide settings and repairing or
adjusting the dose calibrator when the assays of reference sources differ
from predicted activities by greater than +5%. Since November 23, 1983,
the licensee has assayed a Cs-137 source on the Cs-137 setting, a Co-57
source on the Co-57 and Tc-99m settings, and a Ba-133 source on the Ba-133
setting. However, the licensee has not assayed a source on the Xe-133 and
[-131 settings even though 10-12 Xe-133 procedures were performed each
month and approximately 10 procedures involving 1-131 are performed each
year. In November and December 1986, results of the constancy tests
differed from the predicted activities of the reference sources by

greater then +5% but the licensee did not repair or adjust the dose
calibrator. As of December 23, 1986, the predicted activity of the

Cs-137 reference source was 180 uCi, the Co-57 source was 68.8 uCi,

and the Ba-133 source was 177 uCi.

The procedure to test for instrument linearity requires assaying a vial
of Tc-99m at certain times over a 48-hour period. Performing the test
over this period ensures that the linearity of the dose calibrator is
checked for the range of activities routinely employed. The licensee
is assaying the vial of Tc-99m for only a 24-hour period and, as such,
is not verifying linearity of the dose calibrator for activities less
than 20-25 mCi. The licensee routinely administers doses of Tc-99m
with activities of 5, 10, and 15 mCi.
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The procedure to test for instrument accuracy requires assaying the three
calibration sources and comparing the average of three readings of each
source to the predicted activity of each source. The licensee committed
to performing the accuracy test monthly (Regulatory Guide 10.8 requires
an annual test) and using a 5 mCi Co-57 source for the test (Regulatory
Guide 10.8 specifies a 3-5 mCi Co-57 source). The inspection revealed
that the accuracy is not being performed, even annually. Although the
licensee is assaying the required sources as part of the daily constancy
check, only one reading of each source is taken. This reading is not
compared to the predicted activity of the source, In addition, the Co-57
source used is not 3-5 mCi but only 70 uCi.

The licensee's failure to calibrate the dose calibration according to
the procedures in Appendix U of ReguTatory Guide 10.8 dated Uctober 980,
constitutes a vioTation of [icense Condition No. 17.

One violation was identified.

Surveys of Incoming Packages

The licensee's renewal application, received June 6, 1983, and referenced
in License Condition No. 17 of Amendment No. 8, stated that for all
packages of radioactive material received and opened by the licensee,

the exposure rate at the package surface and at three feet (or one meter)

from the package surface will be measured (in units of mR/hr) and recorded.

In addition, for each package, a wipe of the external surface of the final
source container will be taken and assayed for removable contamination.

According to licensee representatives, since Novemher 24, 1983, the
licensee has not measured the exposure rate at the surface of packages of
radioactive materials prior to opening the packages. Measurements were
taken at three feet (or one meter) from the surface of packages; however,
the results were read and recorded in counts per minute (cpmg instead of
milliroentgens per hour (mR/hr). The technologist who performed most of
the surveys did not know the conversion factor for converting from cpm to
mR/hr. In addition, wipes of the external surface of the final source
containers have not been taken. The licensee's failure to properly survey
incoming packages of radioactive material constitutes a violation of
License Condition No. 17.

One violatiorn was identified.

Area and Waste Disposal Surveys

The licensee's renewal application received June 6, 1983, and referenced
in License Condition No. 17 of Amendment No. 8, states that the method
for analyzing wipe tests will be sufficiently sensitive to detect 100 dpm.

The inspection revealed that the licensee is analyzing wipe test with

either a Victoreen Model 495 Frisker or an Atomlab Model CDV-700 G-M Meter.

Both instruments have a side-window G-M probe with a wall thickness of
30 mg/cm*, and, as such, are incapable of detecting contamination levels
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as low as 100 dpm. The licensee's failure to analyze wipe tests with a -
method sufficiently sensitive to detect 100 dpm constitutes a vioTlation
of License Condition No. 17.

The licensee performs surveys of restricted and unrestricted areas around
cancer patients being treated with Cs-137 sealed sources or liquid 1-131.
Surveys are also made of linens and utensils used by I-131 patients and
of the vial used to administer the I-131 prior to the disposal of the
vial, linens, and utensils.

From 1983 to 1985, the licensee treated five cancer patients with liquid
[-131; however, the licensee did not record the results of surveys of
unrestricted areas adjacent to the rooms housing those patients, or of
linen and utensils used by those patients prior the disposal of those
items. Recording these surveys is required by 10 CFR 20.401. The
licensee's failure to record the surveys constitutes a violation of

10 CFR 20.401.

Two violations were identified.

Personnel Monitoring

The licensee's application received June 6, 1983, and the letter dated
October 20, 1983, both referenced in License Condition No. 17 of Amendment
No. 8, states that whole body film badges and finger TLD badges will be
provided to the individuals who elute generators and prepare and administer
doses. In addition, it is stated that fiim or TLD body badges will be
provided to nurses caring for brachytherapy patients, and that pocket
dosimeters may be assigned in addition to film or TLD badges.

The inspector's review of records and interviews of personnel indicated
that the technologists wore whole body and film badges as required. From
1983 to 1985, the annual whole body dose to the technologists has been
approximately 200 mrem, while the extremity dose has averaged 270 mrem.
Since January 25, 1984, nurses caring for brachytherapy patients, however,
have been provided pocket dosimeters only. The RSO stated that the
hospital stopped providing whole body badges to the nurses after tieir
former consultant evaluated the exposures of nurses who had worn the
badges and suggested the change; however, the licensee had not amended
the license to reflect this change. The licensee's failure to provide
whole body badges to the nurses constitutes a viofation of License
Condition No. 17.

One violation was identified.

Xenon-133 Use

The licensee currently performs 10-12 ventilation studies with xenon-133
per month. The xenon-133 is stored in the hot lab fume hood prior to use
and is administered in the adjacent imaging room. A Pulmonex system 1s
used during administration and a XenAlert system is used to monitor trap
efficiency. The licensee's renewal application received June 6, 1983,



and referenced in License Condition No. 17 of Amendment No. 8, states

that the airflow rates in the hot lab and the imaging room will be measured
semiannually with a calibrated velometer to ensure that the airflow rate

is sufficient to maintain airborne concentrations of xenon-133 below

10 CFR 20 limits.

During this inspection, a licensee representative stated that the
measurements of airflow rates have not been performed. The licensee's
failure to perform the measurements constitutes a violation of License
Condition No. 17.

One violation was identified.

Notifications and Reports

The inspector's interviews of licensee representatives indicated that
there has been no theft or loss of radioactive materials, no major spills,
and no misadministrations.

No violations were identified.

Postings of Notices, Caution Signs, and Labels

The inspector reviewed the posting of notices required by 10 CFR 19.11
and caution signs and labels required by 10 CFR 20.203.

No violations were identified.

Independent Measurements

The inspector took exposure rate readings in the hot lab, brachytherapy
storage room, and in adjacent unrestricted areas. All readings were below
applicable 10 CFR 20 limits. The inspector also compared the readings
obtained with his Xetex Model 3058 survey meter (NRC s/n 008998) with
those obtained from the licensee's Atomlab Model CDV-700 survey meter

when both meters were held near a Cs-137 calibration source. Similar
readings were obtained with the meters.

No violations were identified.

Transportation

Once each week, the licensee prepares for shipment a package containing

the Tc-99m generator received and used in the nuclear medicine department
during the previous week. Generally, the licensee follows the repackaging
instructions supplied by the original distributor of the generater. From
November 23, 1983 to December 18, 1986, however, the licensee did not wipe
test the external surfaces of each package offered for shipment as required
by 49 CFR 173.443. The licensee is required to comply with the applicable
requirements of the Department of Transportation regulations in 49 CFR
Parts 170-189 by 10 CFR 71.5(a). The licensee's failure to perform the
required wipe tests constitutes a violation of 10 CFR 71.5(a).

One violation was identified.
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Exit Interview

An exit interview was held at the licensee's facility on December 18, 1986.
The inspector discussed the results of the inspection as known at that time
with Messrs. Tim Connell, Alan Wildman and Russell Kreiner of the licensee's
staff. On December 30, 1986, after receipt of additional information from
the licensee, the inspector discussed the tentative results with

Mr. Wildman on the telephone.

Confirmatory Action Letter

On December 24, 1986, a Confirmatory Action Letter (see attached) was
sent tc the licensee to confirm that a new consultant had been hired
to help correct the violations and review the entire program.



