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September 9, 1985
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Mail Control No.
104278

United States
Nuclear Regulatory Commission

Region 1
631 Park Avenue
King of Prussia,

Penn. 19406

Dear Sirs;

In response to our telephone conversation on
August 29, 1985, find the enclosed information on
procedures, standards and frequency of calibration
of survey meters.

We are continuing action on the preceptor
statements, supplements A & B for Dr. Nicholas
Spencer.

Re fully s

Mr. Richard Scheffer
President
Wing Memorial Hospital Corp.
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SUPERSEDES

PERSONNEL APPROVAL

(JpoLICY PROCEDURES [_|JOB DESCRIPTION

HOSPITAL ADMINISTRATOR

SUBJECT: \ETHOD FOR CALIBRATION OF SURVEY METERS

PROCEDURES, STANDARDS, FREQUENCY

A. Calibration of survey meters shall be performed with
radionuclide sources.

1. The source shall be approximate point sources.

2. The source activities or exposure rates at given
distances shall be traceable by documented meas-
urements to a standard source certified within
5% accuracy to the U.S. National Bureau of Stand-
ards (NBS) calibrations.

3. The frequency shall be at least annually and after
servicing.

4. Each scale of the instrument shall be calibrated
at least at two points located at approximately
1/3 and 2/3 of full scale.

5. The exposure rate measured by the instrument shall
differ from the true exposure rate by less than 10 %
at the two points on each scale (read appropriate
section of the instrument manual to determine how
to make necessary adjustments to bring instrument
into calibration). Readings within +/- 20% will be
considered acceptable if a calibration chart, graph,
or response factor is prepared, attached to the
instrument, and used to interpret meter readings to
within 10% for radiation protection purposes.

6. A Cesium 137 source will be used. ( 41.14 mr/hr at
one meter on 1/5/84, +/- 3.0%).

B. A refernce check source of long half-life, e.g. Csl3?7
or Ra D and E. shall also be read at the time of the
above calibration or as soon as the instrument i3 rec-
ceived from the calibration laboratory. The reading
shall be taken with the check source placed in spec-
ific gecmetry relative to the detector. A reading of
this refernce check source should be taken:

1. Before each use and after each survey to ensure
that the instrument was operating during the
survey.




2. After each maintenance and/or battery change.
3. At least quarterly.

If any reading with the same geometry is not
within +/- 20% of the reading measured immed-
iately after calibration, the instrument should
be recalibrated (see item A).

The instrument will be calibrated at lower energies if
its response is energy dependent and if the instrument
is to be used for quantitative measurements in the Xe-
133 or Tc-99m energy ranges.

The calibration will be done either:

l. As a reiative intercomparison with a energy indep-
endent instrument and uncalibrated radionuclides.

2. Alternatively, the manufacturer's energy response
curve (s) may be used to correct instrument readings
appropriately when lower-energy radiation is mon-
itored.

Records of the above items A, B-2, B-3, and C will be
maintained.

Use of Inverse Square Law and the Radiocactive Decay Law

l. A calibrated source will have a calibration certifi-
cate giving its exposure rate at a given distanee,
or its activity, measured, on a specific date by
the manufacturer or NBS.

a. The inverse square law may be used with any
point source to calculate the exposure rate
at other distances.

b. The radiocactive decay law may be used to
calculate the exposure rates or source
activities at times other than the cal-
ibration date.

2. INVERSE SQUARE LAW

Consider a "point" source of radiation at pos-
ition S, as shown in Figure D-1l. Then, the rela-
tionship between the exposure rates Rl and R2 at
detector positions Pl and P2 which are at distances
Dl and D2 from S respectively, is given by the
following equation:




where Rl and R2 are exposure rates in the same
units (eg. mR/hr, R/hr), and D

1 and D2 are the

distances in figure D-1 in the same units (egq.
m, cm, ft.).

S P P
> P23 -
D, N
FIGURE D-1

3. RADIOACTIVE DECAY LAW

Exposure rate t units of time after specified
calibration date

- [2.693 X g

Rt = Ro X e ”

WHERE:

Ry and Ry are in the same units (eg
mR/hr or R/hr).

Ro is exposure rate on the
specific calibration date.

Rt is exposure rate t units of
time later.

Tls and t are in the same units ( years
months, days, etc.).

TB is radionuclide half-life

t is number of unit of time

elapsed between calibration
and present time.




CERTIF.CATE OF INSTRUMENT CALIBRATION

WING MEMORIAL HOSPITAL / NUCLEAR MEDICINE
LIC. NO. 20-15280-01

Instrument :

Manufacturer

Type

Model No.

Senal No.

Calibration Data:

Fxposure Instrument Fxposure Instrument Exposure Instrument
rate reading rate reading rate reading
Scale (mR/hr) (mR/hr) (mR/hr) (mR/hr) (mR/hr) (mR/hr)
Comments:
Activity
or Calibration
Nuclide Exposure Rate at Specified Distance Accuracy

Calibration Source

Calibrated by

Date
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\ N 7 July 30, 1985

, License No. 20~-15280-01
COMMUNITY

HEALTH Docket No. 030-08859
CENTER RECEIVED

Wriaht Sarose United States
Palmer, Ma. 01069 Nuclear Regulatory Commission 8 Sp -3 A0 21
413/283-7651 Region l
King of Prussia, Penn. 19406 US N
UG FEE MEMT ipas

Dear Dr. Glenn:

In response to the routine safety inspection
conducted by Jenny Johansen and to your letter dated
July 17, 1985, the following actions have been taken.

Responses to Appendix A ; Notice of Violations:

Aj Please find enclosed the NRC-313M- Supplements
A and B for Nicholas Spencer M.D., We would like
him to be added to our license for Groups I, II,
and III.

Prior written approval by the hospital administrator
and the Medical Isotopes Committee will be main-
tained for inspection for all visiting physicians.

B) l) We will strictly enforce our commitment to
use syringe shields in the preparation and
injection of patient doses.

2) We would like to amend our license to allow
us to possess 165 millicucies of Cesium 137
as a sealed source for use in the calibration
of our survey meters. The source is owned by
WITH SATELLITE Mercy Hospital in Springfield, Mass. ( license
HEALTH CENTERS No. 20-00096-02). The source will be transport-
AT ed to our facility by private carrier ( Ronald
10 South Main Street P. Hanc, who is listed on the Mercy license
Beichertown, Ma. 01007 as the authorized user). Mr. Hanc will per-
SIaee form the survey meter calibrations as detailed
b seder 01 oy oy in the Mercy Hospital license. Current D.O.T.
Monson, Ma, *067 | ~ regulations will be followed when the source is
e o ming i transported. Upon arrival of the source at our

3 Crane Park ( vé b Yy i - 2 —_— s
Wilhraham Ma. 0109 - - e Rl -
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facility a Radioactive Shipment Receipt
Report ( appendix F of Guide 10.8) will

be completed. The source will be returned
to Mercy Hospital later th- same day by Mr.
Hanc, after the calibrations of our survey
meters have been completed.

3) We would like to amend our licr..:e to
require accuracy testing of our uose
calibrator on an annual basis rather than
quarterly. Please find enclosed a copy of
the test performed on 7,26/85. The dose
claibrator linearity te.: will continue
to be performed quarterls.. We would, how-
ever, like to perform the linearity test
using the CALICHECK Dose Calibrator Activity
Linearity Test Kit. Manufactors instructions
and procedures will be carefully followed.
Find enclosed the manufactors literature
on this test kit.

4) As per our discussion with Jenns Johansen
we initiated 771785 ) a study %o evaluate
the exposure to pot!. hands of our ambidex-
trous technologist to determine which hand
most adequately reflects the extremity ex-
posure received by this individual. The
study w.ll e evaluated after three months of
finger badge readings.

Mr. Richard Schef
President

Wing Memorial Hospital
Wright Street

Palmer, Mass. 01069

i 4 gl J
o v T
“Sae W . R T TR A .

Received By ......?A*.S.‘_.tu.a

AFFILIATED WITH THE UNIVERSITY OF MASSACHUSETTS A



et calein @), 3 “ . . '.

g ronam NRCI1IM-SUPPLEMENT A U.S. NUCLEAR REGULATORY COMMISSION
el TRAINING AND EXPERIENCE
AUTHORIZED USER
(Completed for RSC Record 6/19/85)
1. NAME OF AUTHORIZED USER OR RADIATION SAFETY OFFICER 2. STATE OR TERRITORY IN

WHICH LICENSED TO
PRACTICE MEDICINE

» NICHOLAS SPENCER, M.D. Massachusetts
3. CERTIFICATION
SPECIALTY BOARD catt::oav MONTH AND Y‘!:Al CERTIFIED
A -
American Board of Radiology Diagnostic June, 1981
4. TRAINING RECEIVED IN BASIC RADIOISOTOPE HANDLING TECHNIQUES ‘
TYPE AND LENGTH OF TRAINING i
LECTURE/ SUPERVISEC |
FIELD OF TRAINING LOCATION AND DATE (S) OF TRAINING LABORATORY | LABORATORY
A 8 COURSES EXPERIENCE |
(Hours) (Hours) |
¢ 0
s. RADIATION PHYSICS AND
INSTRUMENTATION Boston City Hospital - 1980 150 20
b. RADIATION PROTECTION Boston City Hospital - 1980 30 -
€. MATHEMATICS PERTA'NING TO
THE USE AND MEASUHEMENT v -
B Boston City Hospital 1980 50 15
d. RADIATION BIOLOGY Boston City Hospital - 1980 25 -
. RADIOPHARMACEUTICAL
- s Boston City Hospital - 1980 15 10

6. EXPERIENCE WITH RADIATION. (Actual use of Radioisotopes or Equivalent Experience)

ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE TYPE OF USE
As 100 mCi Boston City Hospital 9 months clinical
listed

above

FORM NRC-J13M Sypplement A
(8-79) Page 5
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roAam NRC-313M-SUPPLEMENT B
(8-78)

PRECEPTOR STATEMENT

Supplement 8 must be completed by d.mpamtphyuam s preceptor. |f more than one preceptor is necessary to document

, obtain a separate statement from

1. APPLICANT PHYSICIAN'S NAME AND ADORESS

FULL NAME

NICHOLAS SPENCER, M.D.

STREET ADDRESS

130 Hn‘plo Street

PERSONAL PARTICIPATION SHOULD CONSIST OF:

1 Supervised examination of patients to determine the sultability for
radioisotope diegnosis end/or

2Collaborstion In dose calibration and actual edministration of dose
umumtm-mhndumm related
messurements end plotting of deta.

KEY TOCOLUMN C

trestment and recommaendation for

U. S. NUCLEAR REGULATORY COMMISSION ; J
|
\
|
|
|
|
|
|

ciTy TSTATE | ZIPCODE | 3-Acequate period of training to enable physicisn to manege radiosctive
. 1 petients and follow patients through diagnosis snd/or course of
treatment,
Springfield MA 01105
2 CLINICAL TRAINING AND EXPERIENCE OF ABOVE NAMED PHYSICIAN
NUMBER OF
CASES INVOLVING COMMENTS
1SOTOPE CONDITIONS DIAGNOSED OR TREATED PERSONAL (Aaditionsl information or comments may
PARTICIPATION be submiteed in duplicate on separa® shees.)
A 3] c [+]
DIAGNOSIS OF THYROID FUNCTION 65
DETERMINATION OF BLOOD AND
B8LOOD PLASMA VOLUME -
1-131 LIVER FUNCTION STUDIES -
or
1-128 FAT ABSORPTION STUDIES —
KIDNEY FUNCTION STUDIES N
IN VITRO STUDIES -
OTHER -
1-125 |DETECTION OF THROMBOSIS oo o {
N THYROID IMAGING 65 |
P-32 |EYE TUMOR LOCALIZATION il
Se-75 PANCRE AS IMAGING = |
Yb-169 | CISTERNOGRAPHY 10 ‘
Xe.133 |BLOOO FLOW STUDIES AND |
PULMONARY FUNCTION STUDIES 70 ‘
OTHER -
BRAIN IMAGING 30
CARDIAC IMAGING 60
THYROID IMAGING S
SALIVARY GLAND IMAGING -
Te99m | 5L 00D POOL IMAGING -
PLACENTA LOCALIZATION —
LIVER AND SPLEEN IMAGING 100
LUNG IMAGING 70
BONE IMAGING 100
OTHER . “
FORM NAC-J13M-SUPH_LEMENT 8
(8-78)
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PRECEPTOR STATEMENT (Continued)
2. CLINICAL TRAINING AND EXPERIENCE OF ABOVE NAMED PHYSICIAN (Continued)
"NUMBER OF
CASES INVOLVING COMMENTS
PERSONAL (Additionai mlormation or comments may be
CONDITI 1AGN RY
s P A . PARTICIPATION subvted v duplicate on separate sheets )
A 8 c 5]
P.32 TREATMENT OF POLYCYTHEMIA VERA,
Sowbie) | LEUKEMIA, AND BONE METASTASES e
*32 INTRACAVITARY TREATMENT
(Coliodal) -
TREATMENT OF THYROID CARCINOMA 15
113
TREATMENT OF HYPERTHYROIDISM 15
Au-198 INTRACAVITARY TREATMENT e
Co60 INTERSTITIAL TREATMENT A
Cs 137 INTRACAVITARY TREATMENT g
1125
poss INTERSTITIAL TREATMENT -
1192
[ Totd—
or TELETHE RAPY TREATMENT
Cs 137 -
Sr-90 TREATMENT OF EYE DISE ASE .
RADIOPHARMACEUTICAL PREPARA TION o
Yoo | GEneRATOR a2
Sn- MY
in113m | GENERATOR e
Tc-99m REAGENT KITS Ko
Other

3. DATES AND TOTAL NUMBER OF HOURS RECEIVED IN CLINICAL RADIOISOTOPE TRAINING

400 hours
1980 - 1981
4. THE TRAINING AND EXPERIENCE INDICATED ABOVE | © PRECEPTORS SIGNATURE

WAS OBTAINED UNDER THE SUPERVISION OF:

v

a NAME OF SUPERVISOR

Signature on orginal forms in
Medical Staff Office

B NAAE OF INSTITUTION

Boston City Hospital

7. PRECEPTOR'S NAME (Please type or pnnt)

«. MAILING ADDRESS
Harrison Avenue

Victor Lee, M.D.

a CITy

Boston, MA

(S MATERIALS LICENSE NUMBE RIS)

DATE

Completed for our records 6/19/85 by
Dr. Brahmavar in consultatifon with
Dr. Spencer.

FORM NRC J1IMSUPPLEMENT B

8-78)

-
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Nuclear Medicine Department

-

ANNUAL ACCURACY TEST OF THE DOSE CALIBRATOR

re

HOSPITAL :"Jl{_ g LTeamnii el HNed O DATE AEZZF ~4
J 7 R
INSTRUMENT LOCATION// sicde g 234001 MANUFACTOR 7 ~ 27 0
MODEL NUMBER_ (A (o 7 r SERIAL NUMBER Rle
TECHNOLOGIST Az 7y, tuiliiia K72 PHYSICIST Lol £ e /1.5 4
y STANDARDS USED:

CALCULATED ACTIVITY DAY OF CALIBRATIONS:

Source Serial # Original Act/Date Activity today Dose Cal. Reading § Variation

= - >

$1 ' / X >, Y < o N A i "/‘/ v 4 / - X
82 ' 4 25508l O¥ 1 i . /’ o) 7/ Y 1Of Lo ’_v‘_/— ] X ‘Af/—: ¢ 4 S "A Ly f '
#3 / , : ‘ ! eyl / J (

Percent variation = Dose cal reading div by actual act.

URE ACCURACY OF THE

THE ACTIVITY SHOULD BE WITHIN + OR - 5.0% OF THE CALCULATED ACTIVITY TO ASSUR
DJUSTMENT 1S NECESSARY.

DOSE CALIBRATOR. IF THE READINGS ARE NOT WITHIN THE 5% RANGE, REPAIR OR A
THIS SURVEY IS TO BE PERFORMED ANNUALLY AS A REQUIREMNT OF THE NRC. REGUAATORY GUIDE 10.8.
APPENDIX D, SECTION 2, ITEM G.

7/15/85 kal

>
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DOSE CALIBRATOR

Activity Linearity Testing the easy way

Fast

Now with the newly developed
Calicheck™ dose calibrator
activity linearity test kit, you can
meet N.R.C. Regulatory Guide
10.8, appendix D., Section 2E or
your state's equivalent require-
ment in just 4 minutes — not
days. You can complete the test
in one short sitting and check for
linearity virtually at a glance. Plus
you eliminate the frustration of
having to start the test all over
simply because you forgot to take
a reading on time.

Accurate and Reliable

The neéw Calicheck kit is designed
to attenuate 99MTc by known
values — accurate using a high
yield generator eluant or a unit
dose

A Calicheck kit provides for seven
successive measurements simu-
lating the decay of #9MTc at ap-
proximately 0,6, 12, 20, 30, 40 and
50 hours from the initial assay.

Complete Yet Reusable

Your Calicheck kit comes to you
complete with its own storage
container, a unique arrangement
of seven color-coded lead-
wrapped tubes, work/record
keeping sheets, instructions for
use and a license amendment
form (if needed.)

Just four minutes

Your Calicheck kit is completely
reusable for an indefinite period
of time. There is nothing to wear
olt or use up. If damage should
cause a tube ta malfunction, indi-
vidual replacements are
available.

Safe

Your use of a Calicheck kit
eliminates the need to fractionate
eluants or decay the elution for
several days while periodically
collecting data to determine
linearity. Time of potential ex-
posure to radiation is drastically
reduced, thereby maintaining
exposures ALARA.

Lowers Department Cost

When you test with a Calicheck
kit, both the source activity and

dose calibrator can be returned
to active service in just minutes.
This savings alone can pay for a
Calicheck kit in just three to four
linearity tests. A Calicheck kit lets
you return to active service too!

Can Improve Patient Care
A Calicheck kit is so fast, efficient
and easy to use, you may wish to
check dose calibrator linearity
more frequently. Lets you spot
trouble before it beéomes
serious.

Low zrloo .

A Calicheck dose calibrator
activity linearity test kit is just
$375.00 shipping included.

Just call (216) 663-1773 or write:

Calcorp, Inc., PO. Box 25589,
Cleveland, Ohio 44125-0589.




