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The foliowing item of noncomplisnce was noted:

License Condition No. 7
License Condition No. 9

in that, during the period November 18, 1968, through
July 15, 1966, 1-181, in the form of macroaggreguted
lodinsted human serum albumia, wes procured in
quantities up to 1,63 mec on twenty-one occasions,
comtrary to License Condition No. 7. In sddition,

this material was used to perform lung scone oa sixty-four
occasions, contrary to License Condition No. 9.

(See pars. 15, 17, 20 and 21)
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HISTORY

License Status
v 9. Byproduct Material License No, 5-46-13 was issued on February 3, 1964. This license
superseded Byproduct Materlal License Nos. 5-46-9, -10, -1, and -12. License No.
5+46-8 was Incorporated into License No. 5-46-11 prior to the Incorporation of the afore-
mentioned licenses Into 5-46-13. License No. 5-46-13 was due to expire on January 31,
1966. However, application for renewal was considered timely, and the expiration date

was extended to July 31, 1966,

Previous Inspections

10.  Reinspections of the programs conducted under the auspices of Byproduct Material
License Nos. 5-46-8, -9, -10, -1l, and -12, were conducted on February 14 and 15, 1963,
Clear Form AEC-591's were processed to cover the inspection of four of these licenses .
A Form AEC-59! was Lssued against Byproduct Material License No. 5-46-9, which
stated that records of dispossie were not properly maintained, contrary to the provisions
of 10 CFR 20.40i(b). The moet recent (nspection of the broad license was made on April

26 through 28, 1965. As a result of this inspaction, @ Form AEC-592 was processed
covering three instances of over possession of byproduct material and one instance
wherein byproduct material was used at a location not authorized on the license . All

‘ items of noneompliance found during the previous inspection were noted to have been
corructad et the time of the current mspection.

CURRENT INSPECTION
11. An announced, nmmmam-mzmmumqwucmmﬂmy&
I, and 13, 1966, mbllovu‘ponmlnnmudduﬂudncmdmmt
Inspection:

Maj. Gen. R. B, Blount, M, D., M. C., Commanding Officer,
Fitzsimons General Hospital (FGH)

Lt. Col. Paul Slebert, M. C., Chief of Radiology

Ma). D. F. Preston, Radiological Safety Officer and Chief,
Radiolsotope Clinic

Capt. Charles E. Liddle, D. V, M., V, C., Chief,
Radiolsotope Laboratory, USAMRNL

Capt. Leonard Oriff, Chief of Radiation Therapy

M. Sgt. M. E. Gilbert, Senlor Technician, Radiolsotope
Laboratory, FGH

“o ”0 M 'o m. x'm smm U’M’ﬂ-

Radiolsotope Committee
12, The Radiolsotope Committee has been established pursuant to Army Regulation 40-37.

The current Radiolsotope Committee, according to Ma). Preston, s a8 follows:

Col. Edwin Overholt, President of the Committee, Chief,
Department of Medicine

Col. John White, Chief of Surgery

Lt. Col. Siebert, Chief of Radiology

Lt. Col. John E. Carnahan, Director of USAMRNL

Maj. D. F. Preston, Radiological Safecy Officer and Chief,
Radiolsotope Clinic, FGH
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' Capt. Liddle, V. C., Chief of Radioisotope Laboratory, USAMRNL
Lt. Col. Paimer, Chief of Pathology

The Radlolsotope Committee meets on a juarterly basls. The most recent meeting was
on July 5, 1966. Formal minutes are maintained for each meeting. There has been no
change (n the Committee's functions since the previous inspection. Attached as Exhibit

A is & form used by the Committee to grant approval to use radiolsotopes for research,

Facllity Organization

13, According to Maj. Preston, and Capt. Liddle, licensed radioactive materials are used

! exclusively by three departments at the Fitzsimons General Hospital complex. These
departments afthe Radiolsotope Laboratory, FGH, of which Maj. Preston is the Chief:
the Radiation Therapy Service, FGH, of which Lt. Col. Skebert (s the Chief; the Radio-

5 isotope Laboratory, USAMRNL, of whic.. ~ . Liddle is the Chief. The only licensed

! material used by tiw Radiation Therapy Service (s a Sr-90 eye applicator. All other

4 clinical use of licensed material was at the Radiolsotope Laborstory, FGH, and all

‘ research use of licensed material is conducted at the Radiolsotope Laboratory, USAMRNL.

Maj. Preston and Capt. Liddle arv directly responsible for the uses of radicisotopes In

thelr respective sections and they maintain complete records of isotope procurement,

, use, transfer, disposal, persomne! monitoring, and all surveys which are conductsd.

Additionally, these records are compiled quarterly and coples of these records are

maintained both In & central file and in their respective facilities . Although the

w Fltzsimons Ganeral Hospital and the USAMRNL are separats sntities, both are under

the administrative command of Maj. Gen. Blount,

FACILITIES - RESTRICTED AREAS
' 14. It was cbserved tha. the facilities of the Radioisotope Laboratory, FGH, the Radlolsotope
j Laboratery, USAMRNL, and the Radiaton Therapy Section, FGH, are as described {n the

report of February 14 and 15, 1963, inspection, and (n the licensee's application for
license . All areas where licensed materials are used or stored are considered restricted

areas according to Maj. Preswn. Access to the base |s controlled by military police on
& 24-hour basis. Access to the restricted areas {s controlled by the licensed users during

; B —

PROCUREMENT

| Summary

During the period November 18, 1968, through July 15, 1966, the licensee, on twenty -one

occasions, procured macroaggregated lodinated buman serum albumitn,
Rot authorized by the license .

15,

& form of 1-131




Geueral

1o,

Maj. Preston and Capt. Liddle stated that all procurements of licensed material for use
in specific departmenta must be approved by the Isctope Committee; that they (Preston

and Liddle) must approve each specific order for isotopes.

Radiotsotope Laboratory, FGH

17.

A review of the (sotope procurement records for the Radioisotope Laboratory revealed
the following procurements of macroaggregated lodinated human serum albumin:

Date MC Procured
I. November I8, 1965 1.371
2. December |, 1565 1.02
3. December 22, 1965 1.13
4. Jenvary 3, 1966 1.41
8, uary 14, 1966 1.33
6. 28, 1966 1.06
7. February ll, 1966 1.24
8. February 18, 1966 1.38
9. March 4, 1966 1.32
10, March 11, 1966 1.18
11. March 18, 1966 1.32
12, April 1, 1966 1,63
13,  April 8, 1966 1.18
14,  April 29, 1966 1.11
15. May 13, 1966 1.18
16, May 20, 1966 1.28
17. 10, 1966 1.08
18, 24, 1966 1.20
19, July 1, 1966 1.10
20, July 8, 1966 1.18
21, July 15, 1966 1.14

With the exception of the aforementioned receipts, the review of the procurement records
for the Radloisotops Laboratory, FGH, revesled that there were no procurements of
wwnhmuumlmmmeuuummmxm. Maj. Preston
stated that the sforementioned lsotopes were procured solely for clinical use in human
patients. [k should be noted that License ltem 7.B. limits 1-13] In the form of lodinated
human seium albumin only. These procurements were covered with Ms). Preston during
the inspection and Maj. Gen. Blount on July 13, 1966, and are covered in the ssction of the
report entitied Discussion With Management. A compliletion of the licensed material
procured by the Radloisctope Laboratory, FOH, for the period January |, 1966, through
March 31, 1966, is being retained in the Region IV files. A tabulrtion of the licensed
material loventory, ac of March 3l 1966, (s being retained in the Region IV files,

Radloisotope Laboratory, USAMRNL

18,

A review of the procurement records of the Radlolsotope Laboratory, USAMRNL,

reveaied that there were no procurements of radiolsotopes in quantities in excess of

the limits specified in the subject license. A compllation of the quantities of the materials
procured for use in this laboratory during the quarter ending 27 June 1966 is being
retained in the Reglon [V files. A compllation of the quantities of radioisotspes on hand
as of 30 June 1966 at the USAMRNL s being retained in the Region IV files.

b



Radiation Therapy, FGH

19.

Lt. Col. Siebert stated that the Rediation Therapy Section has no! procured licensed
materials since October 21, 1961, when a 17.75-mec Sr-90 sealed source, contained
in a Tracerlab, Modei RA-l, medical applicator, was obtained, This is the only
licensed material which {s possessed by the Radiation Therapy Section.

USE

Summary

During the period November 18, 1965, through July 15, 1966, macrosggreguted lodinated
human serum alburain wis used In doses of 300 uc on sixty-four occasions for lung scans,
contrary to Li~ense Condition No. 9.B., which does not cover use of this material for

Iung ecans .

Radiolsotope Laboratory, FOH

21.

A review of the licenses's records (ndicated thet there were sixty-four ussges of macro-
aggregsted lodinated human serum albumin during the period November 18, 1965, through
July 18, 1966, Doses of 308 uc were used on each occasion. These doses were administered
1. v, following & preliminary dose of a aaturated sclution of potassium lodide which was
used to block the thyrold, This usage constituted the only unsuthorized use performed

by the Radiolsotope Laborstory, FGH, during the inspectable period. Licemse Comdition
No. 9.8, does not suthorize use of [-131, (n any form, for lung scens. In order to show

& typical croes-section of radiolsotope usage at the Radiolsotope Laloratory, FGOH, the
following tabulation, for the period April 13, 1966, to June 21, 1966, is shown

Avg. No. of

Disgnostic or Procedures Avg. Doses
Radio- Therapeutic per 10-week Per
{sotope Phyeical Form Procedure Period Procedure
1-131 lodide Uptakes 92 10 ue
1-131 lodide Scans 40 100 ue
1-131 lodide Hyperthyroid therapy 9 S me to 7.5me
1-131 lodide Carcinoma therapy 1 60 to 130 me
Au-198 Liver scans 4) 50 to 100 uc
Cr-8l Sodium chromate Spleer scans i1 200 ue
Hg~197 Chlormerodrin Kidrey scans 39 100 uc
Hg-197 Chlormerodrin tboais Scans 48 950 uwc max,
1-131 Macroaggre gated Lung scans 19 300 uc

todinated human
serum aibumin

Sr-8% Strontium nitrate Bone scans 26 100 ue
1-131 HSA Blood volume 22 < 5 uc
Cr-51 Sodium chromate Blood volume 2 50 ue
1131 RIBA or Cholografin Heart scans 2 300 wc
1-131 Hippuran Renal gram 72 25 to 40 uc
I-131 Rose bengal Liver scans 2 150 uc
1-131 RISA Placentogram 2 5 uc
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Radiation Therapy, FGH

22,

Lt. Col, Siebert stated that the medical applicator (s used only about three or four times

per year.

Radioisotope Laboratory, USAMRNL

23,

The licensee ' thorized on the broad section of the license to use any lsotope with
Atomic Nos. 33 In quantities up to 5 mc for laboratory research in lower animals,
Hydrogen-3 |8 accepted gnd the licensee is permitted to use up to 5 curies of this
radiolsotope for research In lower animale. This material all must be used at the U, 8.
Army Medical R2search and Nutrition Laboratory in Denver, Colorado. At the present
time, according to the licensee's records, C-14 Is the prime radioisotope being used
for animal research. The radiolsotope l& being used In microcurie quentities., The
following research activity s heing conducted at Plkes Peak at the present time on &
rather intermittent basle. The primary objective of this research is to determine the
effect of diet on metabolism of glucose and acetate at high sltitudes. In this study, five
rats are used In each treatment group. Each rat (s Injected with either 5 uc of giucose
C~l4 or acetate C-14. The rats are then sacrificed aftar each injection. According to
Capt. Liddle, iess than 100 uc total of C-14 has been used at any one time. This research
is being conducted under the authorization of Amendment No, 4, dated June 15, 1964,
which allowe | mc of C-14 in any form to be used on the summit of Pikes Peak, Colorado,
for metabolic studies in lower animals,

DISPOSAL

Summary

The licensee disposes of licensed material by either release to the sanitary sewage
system or by shipment to an authorized disposal agency. A review of the disaposal records
revealed that all quantities of licensed material released o the sanitary sewage eystem
were below the maximum quantities listed in 10 CFR 20,203,

Sanitary Sewage System

285,

Ma). Preston stated that the Fitzsimons Genersl Hoeplital complex maintains {te own

BEWAGE LUSAUDERL plall, ACCOIMNG (60 MA e LI ol b di bRl SN Lt TGN o s enew
this rs=Laent plant {s 480, 000 gallons per 24 hours, Maj. Preston performed some

calculations in the inspector's presence which shows the following quantities of respective
radicisotopes which may be released (n a 24-hour period without exceeding 10 CFR 20.303;

Radlolsotope MC Allo!_-_q_

203 950
,I}-‘;Z 950
Sr-85 5200
Au-198 3800
Cr-5l 90, 000
1-131 3840
C-l4 38, 400
H-3 19, 200



In comparison, the maximum quantities of radioisotopes reieased by the Radtoigotope
Laboratory, FGH, during the entire period January 1, 1966, through March 31, 1966, is

as follows:
Hg-203 0.996
P-32 0,165
Au-198 0.254
Cr-51 0.72%
1-131 4.679

The maximum quantities of respective radiolaotopes released in any one day by the
Radiolsotope Laboratory during the period January 1, 1966, through March 31, 1966,
at USAMRNL s as follows:

Mommg MC Released
| P-32 61
Cr-5l 10
1-131 10.0
| 1-13} 10
| C-l4 250
H-3 1250

A complete summary showing the total quantities cof radiolsotopes released by the Radic-

: lsotope Laboratory, FGH, during the period January |, 1966, through March 31, 1966, is

‘ retained in the Region IV files. Also, & complete summary showing the total quantities
of radiolsotopes released during the period April |, 1968, through June 30, 1966, by the

! Radiolsotope Laboratory, | SAMRNL, is retained in the Region IV files.

| Solid Disposal

26. It was observed that each laboratory where licensed materials are used or stored is

’ equipped with & stainless steel, plastic-lined waste can., Cax. Liddle sald that all materials
which come In contact with licensed materials are place. in these cans. This includes
syringes, bench top coverings, papers, mops, rubber gloves, paper contsining animal
excrements, etc. It was noted that all cages used for aaimal experiments had a roll of
brown paper at aach end of the cage such that a sheet of paper oouii be unreeled under -
neath the cage to caich all animal droppings. When sufficiant droppings have been collected,
the paper s rolled up to include the waste material and placed in the waste can. Capt.

Liddle said that all solid radioactive waste generated |s transferred to him In sealed

Plastic bags and thal (ese wasne AT6 8iored b & M, Walloi LICTRON. Wileh 46— v -
located behind the USAMRNL; Capt. Liddle sald that he possesses the only key to the
freezer. M. Sgt. Abernathy stated that he was responsible for collecting all waste
generated at Plkes Peak. Capt, Liddie said that all animal carcasses, excreta, etc.,

are placed in plastic bage and placed In the freezer; he sald thatace each quarter he
contacts Edgewood Arsenal and informe them of the exact quantity of radioactive material
be possesses and wishes to dispose of, C »t, Liddle sald that .- Edgewood Arsenal

ships bim the 55-gallon drums for packaging the material and gives im detafled

-7




instructions as to the method of disposal. Capt. Liddle said that Edgewood Arsenal
instructs him to ship the barrels in refrigerated common carriers to the Edgewood
Arsenal for further shipment to an authorized land disposal agency. The Inspector
reviewed records of solld licensed material disposed of and It was noted that each

list contained the quantity of lsotnoe disposed of, date of shipment, and number of
barrels per shipment. The records reviewed by the inspector showed that shipments

of solld waste are in accordance with JCC regulations as to packaging, labeling, and
radiation levels. Records of some of these disposals will be retained in the office flles,

LEAK TESTS
The licensee has & 13-mc Sr-90 sealed source inatalled in & gas chromatograph in
Bullding 5-619 and a 17.7-mc 8r-90 eye applicator which s etored in the Radiclogy
Section of the main bullding. Records of leak tests were reviewed by the inspector
and it wae noted that both sources have been leak tested ar the prescribed eix months

frequency during the inspectable period.

SURVEYS

Summary

a8,

Radiation and contamination surveys sre conducted in all roomes and areas whexe
licensed materials are used or stored un & weekly basls. M. Sgt. Abernathy ls responsible
for performing all of the USAMRNL radiation sxrveye at both the Denver facllities and
at Pikes Peak,

External Radiation

29,

Maj. Preston and Capt. Liddle stated that all rooms or areas where licensed materials
are used or stored are surveyed for externsl radistion weekly or whenever new quantitiee
of materials are recetved. It was observed that records of these surveys are maiutained;
& raview of these recards revealed that sll external radiation levels in the areas surveyed
were less than 0.04 mr/hr. It was noted that a SPINCO, beta-gamma meter, range

0 to 20 mr/hr, Army issue survey meter was used for these surveys, It was noted that
the licensee possensed numerous portable radiation srvey instruments including
Eberline alpha Instruments and an Eberline sofr beta poppy. Maj. Preston sald that he
uses radlum sources to check operation of ils instruments. All licensee instruments

are callbrated by the Pueblo Signal Depot on & quarterly basis.

Contamination

30.

All rooms or areas where licensed inaterials are used or stored are surveyed for
removable contamination weekly and immediately following use of licensed materials.
In rooms or areas where C-14 or tritium-labeled compounds ere used or stored the

smears are evaluated on a Packard Tri-Carh llquid scintillation counter. Capt. Liddle

-R.



sald they do not have & maximum level of acceptable contamination but that any ares

where removable contamination In excess of background (s noted (s decontaminated.

PERSONNE L MONITORING

Film mEo

31.

32,

It was noted that all personnel handling licensed material (n the Radiation Therapy Section
aud the Radiolsotope Laboratory wear film badges. It was noted that apparently sixty-four
of the one hundred eighty people (n the USAMRNL who handle bypreduct material are film
badged. The inspe.tor reviewed the results of these film badges which are processed

by the U, §. Army Signal Corps at Lexington, Kentucky, for the period since the previous
inspection. No instances were noted wherein any personnel handling licensed material
received In excess of 25 of the dose permitted by 10 CFR 20,101(s). It was noted that
Form AEC-5's have been processed for all personnel handling licensed material. It

was noted thet Sgt. Abernathy, vbpﬁomdlxoml-dc-wix:’;ny
u-mummuuunm.ccmm.mwasoommwmmmm

1956, to March 1966, his total period of employment at FGH.

POSTING AND LABELINO
it was observed that all rooms and areas where licensed materials were used or stored
were posted in accordance with the provisions of 10 CFR 20.208¢e)(1). All containers
wbich wers obeerved by the Inspectoy were noted to be labeled {n sccorde . e with
10 CFR 20.203¢0)(1) and (¥4). A review of the radiation su.vey records revealed no
rooms or areas which required the posting specified in 10 CFR 20,203(b) or (c).

PERSONNEL INSTRUCTION
It was observed that Form ABC-3 and the standard operating procedures for use of
radioactive materials were posted at the entrance to en~h room or ares where licensed
materials are used or stored. Capt. Liddle showed t: . inspector records which indicated
that personnel who use licensed material had signed statements that they had recelved
instructions in rediation safety and 10 CFR 20 and of the procedures for working with

licensed material.

All patients bearing > 30 mc of any radiolsotope are hospitalized unti} such time as

the radiotsotope has decayed to < 30 mc. Maj. Preston informed the inepector that

all ward nurses are alerted when redioisotope-bearing patients are placed in their ward;
the rooms are surveyed and the nurses are Informed of acceptable occupancy time; the
rooms are posted as a reminder to the nurses and floor personnel. Only nurses may
enter the patients’ rooms and then only in the event of an emergency; they must wear

& dos imeter.



35,

INDE PENDENT MEASUREMENTS
The tnapector toured all areas and rooms where tsotopes are used and stored with both
Maj. Preston and Capt, Liddle. With the exception of the watnut box used to store the
Sr-90 medical applicator, the maximum dose rate noted in any room to store radloisotopes
was about 0.03 mr/hr. The maximum dose rate noted on the front of the box used to
store the medical applicator was 50 mr/hr at the surface (this ls the side of the box
facing the S8r-90 source). The dose rate at one foot from this surface of the box was
2 mr/br. The maximum dose rate noted ou any other surface of the box was < 2 mr/hr.
The applicator was removed frc m the box and the dose rate at the handle of 2 mr/hr
was measured, This dose rate was obtained behind the lucite shield.

DISCUSSTON WITH MANAGEMENT
During the morning of July 18, the lnspector, accompanied by Maj. D. F. Preston,
visited the office of Maj. Gen, R. B. Blount, The inspsctor covered the single items of
noncompliance with Ma). Gen. Blount wherein macroaggregated |~ dinated human serum
M-Wummu-m-mmm»mum
Redioisotope Laboratory, PGH, Maj, Gen. Blount wes informed that the present license
Mlotmm’ouulb-olmlummnrmolmumrwlorlmm.
Previously, the tnspactor coraplimented Maj, Gen. Blount for the excellent radiation
safety progrum and the excellent manser in which records were being maintained relattve
to usage of radiolsotopes. Ma). Gen. Blount informed the inspector that an amendment
would be obtnined to permit use of this material.
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