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Submitted by: Assemblymember Tesche
Prepared by: Assembly Counscl

4 PPEfi'VEb o For reading: November 22, 2005
e LAY O06

IMMEDIATE, RECONSIDERATION
FATLED 1-24-06

AN ORDINANCE AMENDING ANCHORAGE MUNICIPAL CODE SECTION
21.45.150 CONFIRMING THE ASSEMBLY’S INTENT THAT THE USE OF A
DWELLING UNIT FOR THE OPERATION OF PARTICLE ACCELERATOR
SYSTEMS, INCLUDING CYCLOTRONS, IS PROHIBITED IN HOME
OCCUPATIONS; AND AMENDING ANCHORAGE MUNICIPAL CODE SECTIONS
21.40.030,21.40.040,21.40.045,21.40.050,21.40.060,21.40.070,21.40.080, 21.40.090.
21.40.100, 21.40.110, 21.40.115, 21.40.117 AND 21.40.130 TO CONFIRM THAT
OPERATION OF PARTICLE ACCELERATOR SYSTEMS AND CYCLOTRONS IS
PROHIBITED IN RESIDENTIAL AREAS.

~ ANCHORAGE, ALASKA
AO NO. 2005-178

THE ANCHORAGE ASSEMBLY ORDAINS:

Section 1. Anchorage Municipal Code section chapter 21.45,150, home occupations, is hereby
amended as follows:

21.45.150 Home occupations.

EE Aok kR

G. No equipment or process shall be used in such home occupation which creates noise, vibration,
glare, fumes, radiation, or odors detectable to the normal senses off the lot, if the occupation is
conducted in a single-family residence or in an accessory structure. Particle accelerator systems,
including cyclotrons, may not be used in a home occupation. No equipment or process shall be used
which creates visual or audible interference in any radio or television receivers off the premises, or
causes a fluctuation in line voltage off the premises; and

o HAR sk

Section 2. Anchorage Municipal Code section 21.40.030, R-1 and R-1A single-family residential
districts, is hereby amended to read as follows: (Subsections not affected by this ordinance are nof set
out unless for context.)

21.40.030.  R-1 and R-1A single-family residential districts,

T ook k%

L. Prohibited uses and structures. The following uses and structures are prohibited:
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2. Any use which causes or may reasonably be expected to cause excessive noise,
vibration, odor, smoke, dust or other particulate matter, toxic or noxious matter,
radiation, humidity, heat or glare at or beyond any lot line of the lot on which it is
located. Operation of particle accelerator systems, including cyclotrons, is
prohibited. The term “excessive” 1s defined for the purpose of this subsection as
to a degree exceeding that generated by uses permitted in the district in their
customary manner of operation, or to a degree injurious to the public health,
safety, welfare or convenience.

Fok Fk ek b

(GAAB 21.05.050.B; AO No. 77-355; AO No. 80-27; AO No. 81-67(S); AO No. 82-54; AO No.
83-216; AO No. 85-21; AO No. 85-28; AQ No. 85-78; AO No. 85-23; AO No. 86-90; AO No.
88-171(S-1), 12-31-88; AO No. 88-147(S-2); AO No. 92-114; AO No. 98-53(S), § 1, 6-9-98:
AO No. 99-49, § 1, 3-23-99; AO No. 99-62, § 9, 5-11-99)

Section 3. Anchorage Municipal Code section 21.40.040, R-2A two-family residential district (large
lot) and R-2D two-family residential district, is hereby amended to read as follows: (Subsections not
affected by this ordinance are not set out unless for context.)

21.40.040. R-2A two-family residential district (large lot); R-2D two-family residential

district.
Bk Hokok Ak
E. Prohibited uses and structures. The following uses and structures are prohibited:
e st ko sk
2. Any use which causes or may reasonably be expected to cause excessive noise,

vibration, odor, smoke, dust or other particulate matter, radiation, toxic or
noxious matter, humidity, heat or glare at or beyond any lot line of the lot on
which it is located. Operation of particle accelerator systems, including
cyclotrons. is prohibited. The term “excessive™ is defined for the purpose of this
subsection as to a degree exceeding that generated by uses permitted in the
district in their customary manner of operation, or to a degree injurious to the
public health, safety, welfare or convenience.

Ak o Rk

(GAAB 21.05.050.C; AO No. 77-355; AO No. 79-13; AO No. 80-27; AO No. 80-42; AO No.
81-67(S); AO No. 82-54; AO No. 83-217; AO No. 84.52: AO No. 85-18; AO No. 85-21; AO
No. 85-23; AO No. 85-28; AO No. 85-78; AO No. 85-91, 10-1-85; AO No. 85-163; AO No. 86-
19; AO No. 86-78; AO No. 86-90; AO No. 88-171(S-1), 12-31-88; AO No. 88-147(S-2); AO
No. 92-114; AO No. 98-53(%), § 2, 6-9-98; AO No. 99-49, § 2, 3-23-99; AO No. 99-62, § §, 5-
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11-99)
Section 4. Anchorage Municipal Code section 21.40.045, R-2M multiple-family residential district ,
1s hereby amended to read as follows: (Subsections not affected by this ordinance are not set ouf unless

for context.)

21.40.045.  R-2M multiple-family residential district.

% %k ok E R ok k
E. Prohibited uses and structures. The following uses and structures are prohibited:
PEY: 4k ook
2. Any use which causes or may reasonably be expected to cause excessive noise,

vibration, odor, smoke, dust or other particulate matter, radiation, toxic or
noxious matter, humidity, heat or glare at or beyond any lot line of the lot on
which it is located. Operation of particle accelerator systems, including
cyclotrons, is prohibited. The term “excessive” is defined for the purpose of this
subsection as to a degree exceeding that generated by uses permitted in the
district in their customary manner of operation, or to a degree injurious to the
public health, safety, welfare or convenience.

ok & Fkok ok
(GAAB 21.05.050.C; AO No. 77-355; AO No. 79-13; AO No. 80-27; AO No. 80-42; AO No.
81-67(S); AO No. 82-54; AO No. 83-217; AO No. 84.52; AO No. 85-18; AO No. 85-21; AO
No. 85-23; AO No. 85-28; AO No. 85-78; AO No. 85-91, 10-1-85; AO No. 85-163; AONo. 86-
19; AO No. 86-78; AO No. 86-90; AO No. 88-171(S-1), 12-31-88; AO No. 88-147(S-2); AO
No. 92-114; AO No. 98-53(S), § 3, 6-9-98; AO No. 99-49, § 3, 3-23-99; AO No. 99-62, § 6, 5-
11-99)

Section S. Anchorage Municipal Code section 21.40.050, R-3 multiple-family residential district , is
hereby amended to read as follows: (Subsections not affected by this ordinance are noi set out unless for
context.)

21.40.050.  R-3 multiple-family residential district.

Ex 24 &k * ok
E. Prohibited uses and structures. The following uses and structures are prohibited:
* Ak o &k ok
3. Any use which causes or may reasonably be expected to cause excessive noise,

vibration, odor, smoke, dust or other particulate matter, radiation, toxic or
noxious matter, humidity, heat or glare at or beyond any lot line of the lot on
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which it is located. Operation of particle accelerator systems, including
cyclotrons, is prohibited. The term “excessive” is defined for the purpose of this
subsection as to a degree exceeding that generated by uses permitted in the
district in their customary manner of operation, or to a degree injurious to the
public health, safety, welfare or convenience.

g ok ok

(GAAB 21.05.050.D; AO No. 77-355; AO No. 80-27; AO No. 80-42; AO No. 81-67(S); AO No.
82-54; AO No. 83-217; AO No. 84.52; AO No. 85-18; AO No. 85-21; AO No. 85-23; AO No.
85-28; AO No. 85-78; AO No. 85-91, 10-1-85; AO No. 85-163; AO No. 86-19; AO No. 86-78:
AO No. 86-90; AO No. 88-171(S-1), 12-31-88; AO No. 88-147(S-2); AO No. 92-114; AO No,
96-131(S), § 2, 10-22-96; AO No. 99-62, § 7, 5-11-99)

Section 6. Anchorage Municipal Code section 21.40.060, R-4 multiple-family residential district , is
hereby amended to read as follows: (Subsections not affected by this ardinance are not set out unless for

context.)
21.40.060.  R-4 multiple-family residential district.
%% # koK ok
E. Prohibited uses and structures. The following uses and structures are prohibited:
E * g % ek

Any use which causes or may reasonably be expected to cause excessive noise,
vibration, odor, smoke, dust or other particulate matter, radiation, toxic or
noxious matter, humidity, heat or glare at or beyond any lot line of the lot on
which it is located. Operation of particle accelerator systems, including
cyclotrons, is prohibited. The term “excessive™ 1s defined for the purpose of this
subsection as to a degree exceeding that generated by uses permitted in the
district in their customary manner of operation, or to a degree injurious to the
public health, safety, welfare or convenience.

ko *ok K oo e

(GAAB 21.05.050.E; AO No. 77-355; AO No. 80-27; AO No. 81-67(S); AO No. 82-54; AO
No. 85-18; AO No. 85-21; AO No. 85-23; AO No. 85-28; AO No. 85-78; AO No. §5-91, 10-1-
85; AO No. 86-90; AO No. 88-171(S-1), 12-31-88; AO No. 88-147(S-2); AO No. 92-114; AO
No. 96-131(S), § 2, 10-22-96; AO No. 99-62, § 8, 5-11-99; AO No. 2003-124(S), § 2, 1-20-04 )

Section 7. Anchorage Municipal Code section 21.40.070, R-5 rural residential district, is hereby
amended to read as follows: (Subsections not affected by this ordinance are not set out unless for

context.)
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21.40.070 R-5 rural residential district; R-5A, rural residential district (large lot).
sk E ek
E. Prohibited uses and structures. The following uses and structures are prohibited:

(GAAB 21.05.050.F; AONo. 77-355; AO No. 80-27; AO No. 81-67(S); AO No. 82-54; AO No.
83-52; AO No. 85-21; AO No. 85-28; AO No. 85-78; AO No. 85-23; AO No. 86-90; AO No. 88-
171(S-1), 12-31-88; AO No. 88-147(5-2); AO No. 92-114; AO No. 99-62,§ 9, 5-11-99; AO No.

3. Any use which causes or may reasonably be expected to cause excessive noise,
vibration, odor, smoke, dust or other particulate matter, radiation, toxic or
noxious matter, humidity, heat or glare at or beyond any lot line of the lot on
which it is located. Operation of particle accelerator systems, including

cyclotrons, is prohibited. The term “excessive” is defined for the purpose of this
subsection as to a degree exceeding that generated by uses permitted in the
district in their customary manner of operation, or to a degree injurious to the

public health, safety, welfare or convenience.

ok P kK

2002-63¢S), § 1, 5-21-02)

Section &.

confext.)

Anchorage Municipal Code section 21.40.080, R-6 suburban residential district, is hereby
amended to read as follows: (Subsections not affected by this ordinance are not set out unless for

21.40.080 R-6 suburban residential district (large lot).

E.

(GAAB 21.05.050.G; AO No. 77-355; AO No. 80-27; AO No. 81-67(S); AONo. 82-54, AO No.
85-18; AO No. 85-21; AO No. 85-23; AO No. 85-28; AO No. 85-78; AO No. 85-91, 10-1-85;

Fkk ddk O

Prohibited uses and structures. The following uses and structures are prohibited:

3. Any use which causes or may reasonably be expected to cause excessive noise,
vibration, odor, smoke, dust or other particulate matter, radiation, toxic or
noxious matter, humidity, heat or glare at or beyond any lot line of the lot on
which it is located. Operation of particle accelerator systems, including

cyclotrons, is prohibited. The term “excessive” is defined for the purpose of this
subsection as to a degree exceeding that generated by uses permitted in the
district in their customary manner of operation, or to a degree injurious to the

public health, safety, welfare or convenience.

ok ok gk ok
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AO No. 86-90; AO No. 88-171(S8-1), 12-31-88; AO No. 88-147(8-2); AO No. 92-114; AO No.
99-27, § 1, 2-23-99; AO No. 99-62, § 10, 5-11-99)

Section 9. Anchorage Municipal Code section 21.40.090, R-7 intermediate rural residential district,
1s hereby amended to read as {ollows: (Subsections not affected by this ordinance are nof set out unless

for context.)

21.40.090 R-7 intermediate rural residential district.

# Ak % e %k R
E. Prohibited uses and structures. The following uses and structures are prohibited:
3. Any use which causes or may reasonably be expected to cause excessive noise,

vibration, odor, smoke, dust or other particulate matter, radiation, toxic or
noxious matter, humidity, heat or glare at or beyond any lot line of the lot on
which it 1s located. Operation of particle accelerator systems, including
cyclotrons, is prohibited. The term “excessive” is defined for the purpose of this
subsection as to a degree exceeding that generated by uses permitted in the
district in their customary manner of operation, or to a degree injurious to the
public health, safety, weltare or convenience.

* ok s ook
(GAAB 21.05.050.H; AO No. 77-355; AO No. 80-27; AO No. 81-67(5); AO No. 82-54; AO No.
83-219; AO No. 85-21; AO No. 85-28; AO No. 85-78; AO No. 85-23; AO No. 86-90; AO No.
88-171(S-1), 12-31-88; AO No. 88-147(5-2); AO No. 92-114; AO No. 99-62, § 11, 5-11-99)

Section 10.  Anchorage Municipal Code section 21.40.100, R-8 rural residential district, is hereby
amended to read as follows: (Subsections not affected by this ordinance are not set out unless for
conlext.)

21.40.100 R-8 rural residential district (large lot).

XS B TRK
E. Prohibited uses and structures. The following uses and structures are prohibited:
3. Any use which causes or may reasonably be expected to cause excessive noise,

vibration, odor, smoke, dust or other particulate matter, radiation, toxic or
noxtous matter, humidity, heat or glare at or beyond any lot line of the lot on
which it is located. Operation of particle accelerator systems, including
cyclotrons, is prohibited, The term “excessive” is defined for the purpose of this
subsection as to a degree exceeding that generated by uses permitted in the
district in their customary manner of operation, or to a degree injurious to the
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public health, safety, welfare or convenience.

ok %ok e Sk

(GAAB 21.05.050.U; AO No. 77-355; AO No. 80-27; AO No. 81-67(S); AO No. 82-54; AO No.
85-21; AO No. 85-23; AO No. 85-28; AO No. 85-78; AO No. 86-90; AO No. 88-171(S-1), 12-
31-88; AO No. 88-147(S-2); AO No. 98-53(S), § 4, 6-9-98; AO No. 99-62, § 12, 5-11-99)

Section 11.  Anchorage Municipal Code section 21.40.110, R-9 rural residential district, is hereby
amended to read as follows: (Subsections not affected by this ordinance are not set out unless for
context.)

21.40.110 R-9 rural residential district.

Rk *AF K
E. Prohibited uses and structures. The following uses and structures are prohibited:
2. Any use which causes or may reasonably be expected to cause excessive noise,

vibration, odor, smoke, dust or other particulate matter, radiation, toxic or
noxious matier, humidity, heat or glare at or beyond any lot line of the lot on
which it is located. Operation of particle accelerator systems, including
cyclotrons, is prohibited. The term “excessive” is defined for the purpose of this
subsection as to a degree exceeding that generated by uses permitted in the
district in their customary manner of operation, or to a degree injurious to the

public health, safety, welfare or convenience.
e ok Kok e ook ok

(GAAB21.05.050.V; AO No. 77-355; AO No. 80-27; AO No. 81-67(S); AO No. 82-54; AO No.
85-21; AO No. 85-23; AO No. 85-28; AO No. 85-78; AO No. 86-90; AO No. 88-171(5-1), 12-
31-88; AO No. 88-147(S-2); AO No. 98-53(S), § 5, 6-9-98; AO No. 99-62, § 13, 5-11-99)

Section 12.  Anchorage Municipal Code section 21.40.115, R-10 residential alpine/slope district, is
hereby amended to read as follows: (Subsections not affected by this ordinance are not set out unless for
context.)

21.40.115 R-10 residential alpine/slope district,

ak ok PET ook
E. Prohibited uses and structures. The following uses and structures are prohibited:
2. Any use which causes or may reasonably be expected to cause excessive noise,

vibration, odor, smoke, dust or other particulate matter, radiation, toxic or
noxious matter, humidity, heat or glare at or beyond any lot line of the lot on
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which i1t is located. Operation of parficle accelerator systems, including
cyclotrons, is prohibited. The term “excessive” is defined for the purpose of this
subsection as to a degree exceeding that generated by uses permitted in the
district in their customary manner of operation, or to a degree injurious to the
public health, safety, welfare or convenience.

* % ok R
{AO No. 81-97; AO No. 81-217; AO No. 85-23; AO No. 85-28; AO No. 85-78; AO No. 86-90;
AQONo. 88-171(8-1), 12-31-88; AO No. 88-147(5-2); AO No, 98-53(S), § 6, 6-9-98; AO No. 99-
49, § 1, 3-23-99; AO No. 99-62, § 14, 5-11-99)

Section 13.  Anchorage Municipal Code section 21.40.117, R-11 Turnagain Arm district, is hereby
amended to read as follows: (Subsections not affected by this ordinance are not set out unless for
confext.)

21.40.117 R-11 Turnagain Arm district.

ok ddok #% ok
E. Prohibited uses and structures. The following uses and structures are prohibited:
3. Any use which causes or may reasonably be expected to cause excessive noise,

vibration, odor, smoke, dust or other particulate matter, radiation, toxic or
noxious matter, humidity, heat or glare at or beyond any lot line of the lot on
which it is located. Operation of particle accelerator systems, including
cyclotrons, is prohibited. The term “excessive” is defined for the purpose of this
subsection as to a degree exceeding that generated by uses permitted in the
district in their customary manner of operation, or to a degree injurious to the
public health, safety, welfare or convenience.

& A4k %k ok L

(AO No. 82-162; AO No. 84-34; AO No. 85-28; AO No. 85-78; AO No. 85-91, 10-1-85; AO
No. 86-122; AO No. 86-182; AO No. 88-143; AO No. 88-144, 11-26-88; AO No. 88-171(S-1),
12-31-88; AO No. 94-120, § 1, 8-23-94; AO No. 94-238(S), § 3, 2-28-94; AO No. 94-239,§ 1,
2-14-95; AO No. 96-118, § 1, 8-22-96; AO No. 96-118, § 1, 8-13-96; AO No. 99-62, § 15, 5-11-
99; AO No. 2001-88, § 1, 6-5-01)

Section 14.  Anchorage Municipal Code section 21.40.130, R-0 Residential-office district, is hereby
amended to read as follows: (Subsections not affected by this ordinance are not set out unless for
context.}

21.40.130 R-0 Residential-office district.



0 ~1 TN Ln e Ur b e

Rl o S~ BV SR VST VLR USRS RS B UL R S S UE T N T NG T N T N T NG T 100 S N S S S N R N VRN
M= OO R W~ DWW R WE e D000~ W o— & O

AO 2005-178

Page 9 of 10
Ho g &%k #okop
E. Prohibited uses and structures. The following uses and structures are prohibited:
2. Any use which causes or may reasonably be expected to cause excessive noise,

vibration, odor, smoke, dust or other particulate matter, radiation., toxic or
noxious matter, humidity, heat or glare at or beyond any lot line of the lot on
which it s located. Operation of particle accelerator systems, including
cyclotrons, is prohibited. The term “excessive” is defined for the purpose of this
subsection as to a degree exceeding that generated by uses permitted in the
district in their customary manner of operation, or to a degree injurious to the
public health, safety, welfare or convenience.

&gk &%k LS

(GAAB 21.05.050.1; AO No. 77-219; AO No. 77-355; AO No. 78-199; AO No. 80-57: AO No.
81-67(S); AO No. 83-226; AO No. 85-18; AO No. 85-23; AO No. 85-69; AO No. 85-91, 10-1-
85; AO No. 86-90; AO No. 86-171; AO No. 88-171(S-1), 12-31-88; AO No. 88-147(S-2); AO
no. 91-97; A0 92-114; AO No. 96-131(S), §3, 10-22-96; AO No. 99-62, § 16, 5-11-99; AO No.
2003-124(8), § 3, 1-20-04)

dkok L hokok

Section 15: Review by Planning and Zoning Commission:. AMC 21.10.015(A)(3) and all other
provisions of AMC 21 notwithstanding, and the Assembly finding that protection of the public, health,
safety, welfare requires this enactment without substantial delay, the Assembly may consider and enact
this ordinance after public hearing without prior review by the Planning and Zoning Commission. [f
enacted, this ordinance and a record of Assembly proceedings will be submitted to the Planning and
Zoning Commission so that the Commission may make recommendation to the Assembly as to whether
this ordinance shall remain a part of the Municipal code as enacted, be amended, or be repealed by the
Assembly.

Section 16:  Intent: The safe and adequate design, fabrication, installation, and operation of particle
accelerator systems, including cyclotrons, requires application of advanced principles of physics,
chemistry, and engineering. Technology integral to safe operation goes well beyond technology integral
to safe residential construction practices. Safe and adequate design, fabrication, installation, and
operation of particle accelerator systems, including cyclotrons, require a fevel of expertise beyond that
required for safe residential construction. Particle accelerators, including cyclotrons, are most commonly
located in commercial or industrial areas operated by major public or private institutions such as the
National Laboratories, universities, private scientific business corporations of substantial presence, or
hospitals. To meet strict regulatory requirements, these facilities are located in carefully controlled
environments designed to protect users, patients, and surrounding areas from radiation and other toxic
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exposures. Such facilities require utilities, particularly electrical power and water, substantially in excess
of that required for residential uses, structures, or home occupations that are incidental and subordinate
to a residential use. The required infrastructure (shielding, use of control rooms and measures intended
to restrict unauthorized access) is not compatible with, nor incidental to residential development.
Transportation of manufactured radioactive materials through residential areas proximate to schools,
churches, parks and other areas of public assembly raises public safety and security concerns beyond the
concerns normally associated with home occupations. For all of these reasons, the Assembly finds that
under current provisions of AMC 21, the operation of particle accelerator systems, including ¢cyclotrons,
used to manufacture radioactive material is already forbidden in residential arcas under the provisions of
AMC 21 referenced in Sections 2-14 above and cannot be conducted in a dwelling unit or in a building
accessory to a dwelling unit as a “home occupation” under AMC 21.45.150. Accordingly, this ordinance
1s declaratory of existing law.

Section 17.  Effective date: This ordinance shall become effective immediately upon its passage and
approval by the Assembly.

. PASSED AND APPROVED by the Anchorage Assembly this cibl”—ér day of jﬁ.q Aoty
20006 i

(2;}/1/}% \-«F . 7@,{/} C/&ug\ﬁ
/ !

Chair -

ATTEST:

Bidae 5 jprars

Municipal Clerk
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MUNICIPALITY OF ANCHORAGE
ASSEMBLY MEMORANDUM
NO. AM 856-2005

Meeting Date: November 22, 2005

From: Assemblymember Allan Tesche
Subject: A0 2005-178

The recent introduction of Positron Emission Tomography (PET) in Alaska’s medical
facilities has created a local market for radioisotopes, including Flourine — 18, used in diagnostic
imaging. That radioisotope is produced by particle accelerators typically operated in industrial
areas owned by public or private institutions such as the National Laboratories, universities,
private scientific business corporations of substantial presence, or hospitals. Private operation of
particle accelerators in residential areas for these industrial purposes, however, may now be
technically possible. Of concern to the South Addition Community Council are the statements of
a local resident that he has purchased a used cyclotron from a major hospital and has negotiated a
power agreement with Municipal Light and Power to operate a 16MEV cyclotron in a downtown
residential area which is adjacent to the Delancy park strip and within 1/4 mile of two elementary
schools, several churches, and scores of private residences.

Manifest issues of safcty, radioisotope production and handling, radioisotope
transportation, power consumption, and neighborhood nuisance associated with the location of
particle accelerators, including cyclotrons, in residential neighborhoods suggest the Assembly’s
intent 1o preclude the operation and use of equipment such as particle accelerators, including
cyclotrons, in residential districts and their similar preclusion as part of home occupations
allowed under AMC 21. AQ 2005-178 confirms this earlier and inherent intent and makes clear
this prohibition in relevant provisions of the zoning ordinance.

Enactment of AQ 2005-178 is recommended.

Allan Tesche
Assemblymember, Section 1

AQO 2005-178



SACC s, addition

Community Council
November 18, 2005
Anchorage Assembly Through Anna Fairclough, Assembly Chair:

The members of the South Addition Cormmunity Counsel have grave concerus for
the risk to the public hcalth and safety posed by Albert Swank’s plans to install a
cyclotron and manufacture radioactive materials in residences he owns at 318 and 326
West 10" Avenve. across from the Delaney Park Strip tennis courts recreation area. Qur
research indicates that operation of a cycloiron poses a serious threat of radjoactive
contamination to the surrounding neighborhoods and the whole community.

We urge you to bring these concerns to the Anchorage Municipal Assembly
immediately to take action to preclude the installation of cyleotrons and manufacture of
radicactive materials within Anchorage’s residential neighborhoods, and in South
Addition specifically.

We understand that the cyclotron being shipped to M. Swank, with an anticipated
arrsval in Anchorage on November 19, 2005, is an industrial quality device that requires
an entensive buried concrete and lead vault in orde to protect the public health from the
millicurics of radiation that would be released if it were started. Yet, Mr. Swank
informed the Community Counsel that he intends to install the radioactive producing
device on his RZM lot in the South Addition residential neighborhood.

Research indicates that this cyclotron was designed without built-in radiation
safeguards because it was to be operated in a concrete and lead underground vault, ag it .
was 1n its former location at Johns Hopkins University. Operation of an unshielded
cyclotron poses a direct risk of radioactive contarsination to 2 wide arca, resulting in
death or blindness and/or sterility from discharges of millions of units of radioactive
materials. It appears that using a cyclotron to manufacture even discrete amounts of
radioactive isotopes {unstable radioactive material with a half-life that casily exceeds 200
years) for medical purposcs. as Mr. Swank intends, raises an extremely serious health
threat to the commmunity. The irreversible damage that could be caused by an
unmonitored accident with the cyclotron is almost unimaginable. but not unlike that
posed by the Three Mile Island accident.

We appreciate your immediate attention to this serious threat,

Respcectfully,

Aol by -

Kathilcen Weeks, President
South Addition Community Counci!
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MUNICIPALITY OF ANCHORAGE
ASSEMBLY INFORMATION MEMORANDUM
NO. AIM 101-2005

Meeting Date: December 20, 2005

From: Assemblymember Tesche
Subject: Summary of Economic Effects for AO 2005-178

Attached to this memo is the Summary of Economic Effects for AO 2005-178, regarding AN
ORDINANCE AMENDING ANCHORAGE MUNICIPAL CODE SECTION
21.45.150 CONFIRMING THE ASSEMBLY’S INTENT THAT THE USE OF A
DWELLING UNIT FOR THE OPERATION OF PARTICLE ACCELERATOR
SYSTEMS, INCLUDING CYCLOTRONS, IS PROHIBITED IN HOME
OCCUPATIONS; AND AMENDING ANCHORAGE MUNICIPAL CODE
SECTIONS 21.40.030, 21.40.040, 21.40.045, 21.40.050, 21.40.060,
21.40.070, 21.40.080, 21.40.090. 21.40.100, 21.40.110, 21.40.115, 21.40.117
AND 21.40.130 TO CONFIRM THAT OPERATION OF PARTICLE
ACCELERATOR SYSTEMS AND CYCLOTRONS IS PROHIBITED IN
RESIDENTIAL AREAS. ’

Prepared By: Steven B. King, Utility Budget Analyst
Reviewed By: Barbara E. Gruenstein and Guadalupe Marroquin
Submitted By: Assemblymember

A0 2005-178




MUNICIPALITY OF ANCHORAGE
Summary of Economic Effects -- General Government

AN ORDINANCE AMENDING ANCHORAGE MUNICIPAL CODE SECTION
21.45.160 CONFIRMING THE ASSEMBLY'S INTENT THAT THE USE OF A
DWELLING UNIT FOR THE OPERATION OF PARTICLE ACCELERATOR
SYSTEMS, INCLUBDING CYCLOTRONS, 1S PROHIBITED IN HOME

AO Number 2005-178 Title: OCCUPATIONS; AND AMENDING ANCHORAGE MUNICIPAL CODE

Sponsor: Assemblymember Tesche
Preparing Agency:  Assembly
Others Impacted:

CHANGES IN EXPENDITURES AND REVENUES: {in Thousands of Dollars)

FY06 FY07 FY08 FY09 FYt0

Operating Expenditures
1000 Personal Services 3 - $ - 3 - 3 - %
2000 Non-Labor - - - -
3900 Contributions
4000 Debt Service

TOTAL DIRECT COSTS: $ - $ - $ - $ - $

Add: 8000 Charges from Cthers
Less: 7000 Charges to Others

FUNCTION COST: $ - $ - $ - $ - $

REVENUES:

CAPITAL:

POSITIONS: FT/PT and Temp

PUBLIC SECTOR ECONCMIC EFFECTS:
There are no substantive public sector economic effects associated with amending and Anchorage Municipality code.

PRIVATE SECTOR ECONOMIC EFFECTS:
There are no substantive public sector economic effects associated with amending and Anchorage Municipality code.

Prepared by: Steven B. King, Utility Budget Analyst Telephone: 343-4714
Reviewed by: Barbara Gruenstein and Guadalupe Marroquin Telephone: 343-4311 and 343-4376



MUNICIPALITY OF ANCHORAGE
ASSEMBLY INFORMATION MEMORANDUM

No. AIM 5-2006

MEETING DATE: January 10, 2006

FROM; Municipal Clerk
SUBIECT: Minutes of the December 12, 2005 Planning and Zoning Commission Meeting
(Case 2005-155)

The Minutes of the December 12, 2005 Planning and Zoning Meeting concerning AQ 2005-178 are
provided for vour information.

Respectfully submitted: Barbara E. Gruenstéin, Municipal Clerk

AO 2005-178
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PLANNING AND ZONING COMMISSION MEETING
Assembly Chambers
Z.J. Loussac Library
3600 Denali Street
Anchorage, Alaska

MINUTES OF
December 12, 2005
6:30 PM

2005-155 Municipality of Anchorage. An Ordinance amending Anchorage Municipal
Code Section 21.45.150 confirming the Assembly’s intent that the
use of a dwelling unit for the operation of particle accelerator
systems, including cyclotrons, is prohibited in home occupations;
and amending Anchorage Municipal Code Sections 21.40.030,
21.40.040, 21.40.045, 21.40.050, 21.40.060, 21.40.070,
21.40.080, 21.40.090, 21.40.100, 21.40.110, 21.40.113,
21.40.117 and 21.40.130 to confirm that operation of particle
accelerator systems and cyclotrons is prohibited in residential
areas.

Staff member SHARON FERGUSON explained that this is an ordinance to confirm the
Assembly’s intent that confirming the Assembly’s intent that the use of a dwelling unit for the
operation of particle accelerator systems, including cyclotrons, is prohibited in home
occupations; amend Anchorage Municipal Code sections that deal with residential districts; and
to confirm that operation of particle accelerator systems and cyclotrons is prohibited in
residential areas. When Staff reviewed the information submitted by Assemblymember Tesche,
it appeared apparent that these types of devices were not conducive to residential areas and
were best located in institutional settings, such as hospitals or industrial areas. At the time of
writing, Staff did not have benefit of the information supplied by Mr. Swank. The information
supplied by Mr. Swank indicates that the cyclotron would pose few, if any, salety impacts in a
residential setting. The recently passed State law regarding radioactive materials seems to
suggest that particle accelerators pose potential danger to public health and safety, The letter
from Clyde Pearce, chief of the Radiological Health Program for the State indicates that Mr.
Swank meets several of the requirements needed to obtain a permit from the State to operate a
device, machine, or process that produces a radioactive material directly or as a byproduct. The
issue before the Commission is confirming whether or not home occupations extend to the idea
of putting in a particle accelerator/cyclotron. The code reads that the use of a dwelling unit for a
home occupation shall be clearly incidental and subordinate to its residential use. The
ordinance also seeks to confirm that the use of a particle accelerator including cyclotrons are
prohibited in home occupations and to confirm that particle accelerator inchuding cyclotrons are
prohibited in residential arcas. The Assembly Memorandum on page 14 of the packet states that
AQ 2005-178 confirms this earlier and inherent intent and makes clear this prohibition and
relevant provisions of the zoning ordinance. She believed this means that these types of uses
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were prohibited from residential areas; those sorts of things that cause nuisances, odors,
vibrations, sounds.

The public hearing was opened.

CATHY GLEASON, representing the Spenard Community Council, stated the Council unanimously
adopted a resolution supporting Assemblymember Tesche’s proposed ordinance. The president of the
Council decided it is probably not appropriate to approve this without investigating it himself, so he
did so and discovered there are issues with this use. Perhaps this use is not posing a severe danger or
threat to a residential area, but the safety of the community should always be in the forefront of
people’s mind when proposing a use of this type in a residential area. The Council also feared this
might set an inappropriate precedent in terms of a use in a residential area that should really be in an
industrial area or hospital setting where there are means to protect the community at Jarge.

DAVID GILBERTSON felt this case was forced through without giving Mr. Swank the time or
opportunity to submit any information to the Commission on the safety or specifics of his operation,
He stated that investigating projects on the Internet does not speak to Mr. Swank’s project. He believed
Mr. Swank should have the opportunity to state his case. He felt that the Commission should at least
put forward the time and effort to understand Mr. Swank’s arguments, which could require
postponement of this case.

KATHLEEN WEEKS, president of South Addition Community Council, stated this issue was brought
into her neighborhood so her family and other neighbors in South Addition face the most critical health
threats. The State recognized this health threat and revoked a temporary permit given to Mr, Swank
and passed emergency health regulations to protect the public. She urged the Commission to adopt the
safeguards in this ordinance that would prevent this industrial use from being sited in a residential
neighborhood. Mr. Swank will argue that this cyclotron is no different than an X-ray machine; she
posed this question to others who operate cyclotrons throughout the U.S. and they indicate they could
not even begin to explain the difference between the cyclotron and an X-ray machine. She noted that
Mr. Swank has reviewed the letter from the Council and indicated the Council does not know the
difference between a nuclear reactor like Three Mile Island and a cyclotron. She clarified that she was
not comparing the cyclotron to a nuclear reactor per s¢ when she sent the Council’s letter to the
Assembly representatives. She stated she was public relations staff for Rural Electric Utilities in
Pennsylvania just prior to the Tree Mile Accident and she lived one-quarter mile from Three Mile
Island plant on the day of the accident. She explained that was a safe operation that she prompted as a
safe operation. That day a small steam valve of the type that is on a furnace released as it should have,
but did not close. There was also a problem that there was no dial telling the operator the plant was
discharging effluent water more should be added. She could not say precisely what risks she or her
neighbors face from this cyclotron because Mr. Swank has hidden details. John Hopkins has also
refused to respond to the Council’s questions about what type of cyclotron this is, what is the make,
model and serial number. She explained that one would have to know the model and make of this
cyclotron to know the secondary isotopes spun off when it operates, Neither the Assembly, the
Baltimore Sun, nor she has been able to get information from John Hopkins as to the precise model.
She stated that based on the general information she has on the cyclotron that John Hopkins is donating
to Mr. Swank it appears it is a heavily contaminated machine. She stated it is likely that it is a positive
10n cyclotron and not the newer preferred nuclear ion cyclotron. The earlier prototypes produce morc
dangerous and more numerous isotopes with much longer half-lives. She suggested that the question
be put to Mr. Swank whether radioactive material could be produced that could be used in a dirty



Page 3

bomb. She stated he has answered “yes” in other meetings with the Councif. He has said he can
construct this in his garage or in a concrete vault. She stated that MSU recently constructed their vault
at a cost of $9.8 million for their cyclotron, which is a newer model. She stated the cyclotron the
neighborhood expects to be delivered is unshielded and will release radiation if not shielded.

DIANNE HOLMES stated that Ruth Moulton had to leave this evening’s meeting, but she suspected
that Ms. Moulton would agree with her testimony. She supported this ordinance change. There are
many issues relating to this, including the safety of a shielded versus a non-shielded unit and the space
considerations related to that. The question of the need for quick transportation of isotopes to facilities
across town and the implications associated with that in any season. There is also a question of huge
power consumption that would surely affect surrounding residences. She was not certain of the waste
products that would be produced, are there any, and how would they be treated. She questioned
whether the city has certified inspection personnel and the capability to deal with this. She noted that
the Comprehensive Plan separates industrial, residential, and commercial zones. The good intent of
citizens has resulted in non-industrial uses chipping away at industrial property. She foresaw that non-
industrial users would come to the city for amenities and variances that would not normally be needed,
blurring he line between the districts. She stated that areas designated for I-1 and 1-2 use are large,
connected parcels that have been set aside. She stated that fragmenting I-1 and -2 districts is not good
and neither is fragmenting neighborhoods by allowing a use that could occur if this amendment is not
passed. On a personal note she stated that as a former diagnostic and therapeutic radiological
technologist, while the shielding techniques at the time were in place, it did not adequately protect her
from acquiring an immunological disorder of her thyroid, which is where her lead apron ended. She
stated that it was not for decades that her disorder appeared.

SHARON WALSH, resident at 1436 S Street, stated she has been a homeowner in South Addition
since 1986 and a resident of Anchorage since 1957. She is also the sole proprietor of Integrity
Associates, a home-based consulting civil engineering and project management firm. She believed in
Mr. Swank’s project. She has known him for some time and believes in what he is trying to do, which
is provide the Anchorage medical community with a much needed resource of benefit to those who are
fighting cancer. As an operator of a home-based business and having studied Mr. Swank’s operation
plan, she did not agree that this business would cause harm or any undue inconvenience or nuisance to
his neighbors. As an engincer, she understood the basics of the technology of what Mr. Swank is
proposing and she is comfortable with this proposal. She knows Mr. Swank to be a thorough and
detail-oriented engineer who would never install and operate machinery without due consideration for
all operational safety and health parameters. She stated this is a shielded unit and was designed as
such. She stated she is the mother of three grown children all of whom received their education in the
Anchorage public school system. Her youngest daughter attended the Central Junior High School of
Science, an experience that would have been enhanced by the opportunity to see and learn about a
project ke Mr. Swank’s. She urged the Commission to postpone action until the entire situation can
be given careful and thorough review by this body. She feared that momentum is overcoming common
sense in this case. She felt it was inappropriate for the Commission to be forced into a decision tonight.
She stated that consideration of this case does not need to be done on an emergency basis. There is an
overwhelming amount of technical information that is critical to this case and the Commission has not
been given adequate time to receive and review that information. Neither has Mr. Swank been given
the time to present the details needed {o make a good decision.

ALBERT SWANK JR. stated he was not notified of this meeting and was not given adequate time to
prepare. He urged that the Commission delay action and to reassure the Commission that enactment of
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this ordinance is not urgent. He explained that the carliest possible date of installation would be April
2006. He resides at 318 and 326 West 10" Avenue, the former being in his family since 1944. [{e is the
sole proprietor of Langdon Engineering, a home-based engineering and scientific services firm. The
firm began in 1980 with operations never being noticed by neighbors, He stated this project is needed
by the medical community, as well as the educational infrastructure. This home based business does
not pose any risk to the public safety, health, or welfare. This business will not release any radiation
and complies with all current zoning home occupation definitions. An apparent family member of Mr.
Tesche has prepared a letter with documents. He stated that Dr. Tesche is not an expert in applicable,
appropriate ficlds. Dr. Tesche, as a professional, should have qualified his response letter as such.
Statements and quotes by Dr. Tesche are incorrect. MR. SWANK stated he has the appropriate
education and experience within the appropriate engineering, experimental physics, and nuclear
chemistry areas. He has supplied additional materials to the Planning Department on December 9,
2005 and this evening. A letter from Dr. Gerardo Duto, retired director, and Dr. Tom Ruth are included
in the packet, two of the most acclaimed experts in cyclotrons and isotopes at the world’s largest
cyclotron facility, Triumf in Vancouver B.C. The Municipality of Anchorage has no staff qualified to
review the documents submitted by Dr. Tesche or to have prepared responses based on such. The
Municipality did not receive any documents from Langdon Engineering and thus prepared their review
upon partial, inappropriate data, assumptions, preconceived ideas, and opinions. Langdon Engincering
has prepared, submitted, and received approval from the State of Alaska covering all issues and items
presented by any government, state or municipal agency or individual to date. The State of Alaska has
re-reviewed documents as indicated within a draft document that only some clarifications are needed
for resubmission and approval. The Municipal PM&E group has, in his opinion, prepared a
professional and possible acceptable solution. The same concept could be expanded to include “the
adoption of applicable regulations covering ionizing radiation, occupational safety, and transportation
existing within federal regulation and others for home businesses.” The proposed amendment requests
are not acceptable for a wide range of issues, including legal. Homes and people contain vast amounts
of radiation. Particle accelerator systems, including cyclotrons may not be used in a home occupation,
again, of the same factors. Public and community council positions are stil] undecided and, in his
opinion, favorable. Property valuation reduction issues have been stated without factual basis. The
immediate neighbors are not in conflict with this project. a document prepared by Dr. Tesche and
attached letter from an MOA plan reviewer is also incorrect. All project documents reviewed by
appropriate professional staff and attorneys at John Hopkins. An overwhelming amount of technical
information exists that is critical to this case and the Commission has not had adequate time to receive
an review such. These issues include the rights of a home as specifically addressed in the Constitution
of the United States, the Alaska Constitution Article I, Declaration of Rights, Section 1, Inherent
Rights.

COMMISSIONER WIELECHOWSKI asked how much the cyclotron weighs. MR. SWANK replied
that there are four or five options. The cyclotron is 4’x6°x5” tall. It was designed as a shielded unit.
COMMISSIONER WEILECHOWSK] asked the weight of the machine. MR, SWANK replied that it
approximately 20 tons, which is immaterial. COMMISSIONER WIELECHOWSKTI asked if there is
radioactive material inside the machine. MR, SWANK replied that, depending on the design
characteristics, the existing radiation level of internal components varies dramatically depending on the
operational criteria, that is, how hard it is used (beam current) and how long it is used. There is also a
definition within federal regulations that stipulates that radioactive materials have 70 becharals per
gram. Many of the components of the cyclotron do not even fall under the definition of federal
regulations. Many materials in the machine are classified as non-radioactive. There are minimal
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internal components with a slight radioactivity. He stated he could open the machine and sit on it for
365 days continuously and not receive an excess dose by federal statute.

COMMISSIONER PEASE asked that Mr. Swank address the transport of radioactive materials in and
out of the home. MR. SWANK replied that there are several options. In one option, there is a distance
of 40 feet from the garage where the cyclotron would be to the alley and then 150 feet to C Street. The
transport plan would be to the alley, to C Street, and then to Providence Hospital. COMMISSIONER
PEASE asked if his personal vehicle would be used. MR, SWANK replied that all regulations atlow
transport materials in personal vehicles. This has been going on in Anchorage for three years and
follows all appropriate federal laws.

COMMISSIONER SIMONIAN asked how often would the transport occur. MR. SWANK replied that
the peak would be once per day and that is not envisioned to occur for years. He explained that the
number of scans at Providence is approximately 15 to 20 and a scan takes an average of one hour.
Essentially, eight patients are scanned a day. Patients are scanned on two days. Currently the transport
would be once daily. COMMISSIONER SIMONIAN did not understand why the hospital would not
accommodate the cyclotron with appropriate shielding, if there is such a need. MR. SWANK stated he
has not been given the opportunity to produce anything. In the documentation he had supplied many of
these points are discussed. He started this work with the medical community 10 years ago and in
carnest 5 years ago. This community cannot afford the cyclotron. He came forward 4.5 years ago under
the agreement that he would take care of this issue, which ensured the hospital that they would only
have to purchase the camera. He also arranged for temporary provision of isotopes from Seattle. He
stated he 1s funding this personally for the people of Alaska. If he were 10 Jocate this outside of his
home the cost would be $1.6 million to $10 million. He would also be deprived of educational
opportunities. COMMISSIONER SIMONIAN asked why it would be so expensive to locate
somewhere more suitable for a business. MR. SWANK. differed on the definition of “more suitable™
but stated it would be more expensive because of the associated costs, such as lease, insurance, and
utility. If he were to purchase another property, the cost would be even greater.

COMMISSIONER PEASE asked for a response to the claims this might affect power delivery in the
neighborhood and require an additional transmission line. MR. SWANK stated the back side of this
property has a 115,000 volt transmission line and two blocks away is Substation #6. He has worked
with ML&P and there are no issues with power. 1f this were left as a typical installation without the
options he has at his current location, his electrical costs would double. The current location presents
the unique opportunity to do a control intertie to the substation that would allow ML&P to shut off
power whenever they want and he does not have to pay a demand charge, which is 50% of the utility
rate.

COMMISSIONER ISHAM noted there were indications that people were unable to get information on
the cyclotron that would indicate the power, whether or not it is shielded, etc. MR. SWANK stated he
owns the cyclotron. John Hopkins has issued an official corporate announcement. The agreement
between John Hopkins and his firm is confidential. It is involved because it covers every aspect of
concern that has arisen in the public. This includes complete permitting documents to the State of
Alaska that are confidential because the State did not have the regulations and they were created. John
Hopkins has been insistent that this is a local issue. He stated that he would supply technical
information to the Assembly and Commission, but not to individuals.
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COMMISSIONER WIELECHOWSK! there are articles in the packet including the one on page 21
that says “The high radioactivity generated by the cyclotron and chemistry systems necessitate
maximum radiation safety to reduce the risk to the operational staff, public, and environment.” He
asked if Mr. Swank agreed or disagreed with that statement. MR, SWANK stated this is a general
statement. The amount depends upon the targets, the energy level of the machine, and the beam
current. There is a range of one million to one. He did not support a vague generality.
COMMISSIONER WIELECHOWSKI quoted from the same article “Site selection as to be looked out
in the perspective of minimizing potential hazard {o the public, worker, and unit.” MR. SWANK stated
that is an logical statement; this cyclotron is self-shielded. COMMISSIONER WIELECHOWSK]
asked what shielding exists. MR. SWANK replied there is a floorplan in the packet he distributed. The
machine was originally designed with shielding and that shielding exists now. [t is operated robotically
to work on the machine. The shielding consists of stainless stee] tanks formed around the unit that are
filled with borated water at 1.01 gravity. In appropriate areas, if required, there are lead bricks and
polyethylene and boron materials. He stated everything designed for this machine ensures that the
surface of the shields complies with all regulations. COMMISSIONER WIELECHOWSKI understood
there 1s a tremendous amount of shielding. MR. SWANK stated there is a tremendous amount. One
lead block can weight 100 pounds. COMMISSIONER WIELECHOWSKI assumed this is shielding
something dangerous. MR. SWANK replied that the machine is designed for safety; the controls are
located 3 to 4 feet away. No company or design firm assumes the liability of issuing a machine with an
operator 3 feet away if there is the liability of death or injury. The machine sits operational in the
middle of a hospital.

COMMISSIONER PEASE asked where the hospital currentl y gets these isotopes. MR, SWANK
replied that only one of four of the isotopes can currently be obtained; it has the longest half-life of 112
minutes. He had to work out special flight arrangements initially with Federal Express, including
minimizing ramp loading time. The isotopes come from Seattle. The shortest transit time from the
cyclotron in Seattle to Anchorage is 6 hours and the worst case is 8 hours. They can be put off the
flight if there is a higher priority.

COMMISSIONER SIMONIAN asked if there is an example of a cyclotron housed in a home. MR.
SWANK referred to the letter he supplied from Triumf Research Laboratory, one of his clients. Triumf
is the number one firm in the world for cyclotrons and this nuclear chemistry. The director of that
facility Dr. Gerardo Duto and Dr. Ruth, two of his co-workers. also wrote a letter. It is not typical for a
cyclotron to be located in a home, but there is no reason why it should not be, COMMISSIONER
SIMONIAN noted this letter states “Nevertheless it is mandatory that these facilitics be properly
installed, operated, and licensed through the competent regulatory agency. it should be noted that there
are componcents that remain radioactive for extended periods and proper handling for disposal must
also be followed under the direction of the regulatory body.” She stated the letter speaks to the need for
a highly regulated approach to a facility, it does not address houses. MR. SWANK stated every
statement i that letter has been addressed through regulations. Those regulations exist now with the
State of Alaska, including how to handle closure of the facility. He stated that the State has re-
reviewed all documentation and there is a draft letter from Clyde Pearce that has been given to the
Administration,

COMMISSIONER PEASIK asked why this information was not brought before the Commission
carlier. DR SWANK replied that either last Wednesday or T hursday he received a call from a third
party informing him of this hearing. In communication with the Planning Department their position
was that no single individual was affected by this document and it was an arcawide action therefore no
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singular individual needed to be notified nor did the arca around them. The Department also indicated
that documents he wanted to submit had to be submitted 50 days prior to the hearing date, which was
confusing because this hearing was scheduled less than 50 days ago.

COMMISSIONER PEASE asked if attempts were made to notify residents of the area, including Mr.
Swank. MS. FERGUSON stated this ordinance is not site specific. In the instance of a site-specific
case notification would be given to residents within 500 feet. In this case, which is an areawide
ordinance affecting the entire Municipality, neighbors in the area would not have been directly
notified. She explained to Mr. Swank what would have been the three types of notices for this meeting:
a notice to the Federation of Community Councils, on municipal website, and in the newspaper.

LAURA BLOCKER strongly urged the approval of the amendment to make clear that running a
cyclotron to manufacture radioactive isotopes is not a home occupation consistent with the residential
character of a neighborhood or is such an operation properly sited in an arca zoned for residential uses.
The issue is not whether or not cyclotrons or the radioactive 1sotopes produced for medical use are
good or bad, but it is simply onc of land use planning. The sort of operation needed to support a safe
cyclotron-driven manufacturing site has no place in a residential nei ghborhood surrounded by schools,
churches and the local park. The ordinance confirms residents’ ordinary understanding and investment
backed expectations of what uses are permitted in areas zoned residential. The Commission and later
the Assembly will focus on this ordinance, which is a land use planning issue. Safety factors influence
what kinds of uses are permissible in different types of zoning. This is a residentially zoned area.
Safety should not be debatable. More broadly when looking at a residential area, industrial use and the
creation of a manufacturing compound is not appropriate. Such use is inconsistent with the residential
character of the neighborhood. The operation of a cyclotron is not the sort of casual home occupation
contemplated by the land use plan. She urged the Commission to support the ordinance, although she
thought some of the comments by PM&E about the exact language of the ordinance were well taken.
The issue at question is not whether or not Mr. swank is qualified to operate a cyclotron, rather it is
what uses are appropriate to residentially zoned areas across the city and what are proper ancillary
home occupations. The impact of this sort of use is of a wholly different character and magnitude than
the impacts normal residential use. If Mr. Swank is qualified and meets all the necessary safety
requirements, nothing prevents him from locating a cyclotron operation in a properly zoned area.

DAN GLEASON stated the issue before the Commission is one of land use. He though Mr. Swank
feels he is being targeted, but that is not the case. This is an issue the community needs to discuss
insofar as what is an appropriate home occupation. He did not think he would want this use next to his
home. He stated he deals with radioactive material on the North Slope and there are myriad regulations
associated with that. He was certain Mr. Swank had to jump through hoops to get this far. He stated
there must be higher and proper use of facilities and of land.

BONNIE HARRIS, resident of the downtown area, stated that because she did not know much about
cyclotrons when Mr. Swank came to the South Addition Community Council and showed some
pictures of an M-16 scanning cyclotron, she did research. She was an X-ray technician some vears ago
and has some training in basic X-rays. She urged the Commission recommend approval of this
ordinance 1o the Assembly. She stated that cyclotrons for producing medical radicisotopes arc a
commercial industrial use that is completely incompatible with a neighborhood that has a focus on
family, homes, park, etc. She stated there is no way that a medical cyclotron can be safely installed and
operated in 500 square feet of a primary residence or 200 SF of a garage, as permitted under the home
occupation provisions of the municipal code. Safe and proper operation of a cyclotron requires at least
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2000 SF to hold the radiation containment vault in addition to equipment and operations areas. Even
the self-shielded cyclotrons are in containment vaults, which are shielded rooms. She discussed
information she obtained on the Internet at GEs pet trace. She stated that the shielded cyclotron shown
at that website is behind a wall of 6 to 10 feet of dense concrete. The shielded cyclotron also has a
shielded vault that could be made of lead or stainless steel or other special materials. She reviewed a
schematic of the GE pet trace, which is a modern smaller machine for making radioisotopes for
hospitals for PET scans. The interior of the cyclotron room alone is 12°x12°x9° and there is 6 to 10 feet
on concrete outside of that.

BARBARA BURG felt compelled to testifving because the Commission s being presented with
misinformation that was pulled off the Internet by people who may or may not be qualified to discuss
it. She urged the Commission to go through the proper process. She urged the Commission to take the
time to hear the proper information. She felt the Commission must go through due process to
determine whether or not it is appropriate to locate this use in a residential nei ghborhood.

COMMISSIONER PEASE asked for discussion of the comments from PM&E about the way that
“radiation” is inserted in Section 1.G with other nuisances in home occupations, “detectable to the
normal senses off the lot.” Clearly radiation is dangerous at a level far exceeding obvious detection.
She asked if there was clearer language. MS. FERGUSON suggested that radiation could be addressed
in a separate sentence. COMMISSIONER PEASE asked what is the time frame for passage of this
ordinance. MS. FERGUSON replied it is set to go before the Assembly on December 20, 2005.

The public hearing was closed.

COMMISSIONER WIELECHOWSKI moved to recommend approval of the amendment to
Anchorage Municipal Code Section 21.45.150 confirming the Assemblv's intent that the use of a
dwelling unit for the operation of particle accelerator systems, including cyclotrons, is prohibited in
home occupations; and amending Anchorage Municipal Code Sections 21.40.030, 21.40.040.
21.40.045, 21.40.050, 21.40.060. 21.40.070. 21.40.080, 21.40.090, 21.40.100. 21.40.110. 21.40.1 15,
21.40.117 and 21.40.130 to confirm that operation of particle accelerator systems and cvclotrons is
prohibited in residential arcas. COMMISSIONER ISHAM scconded.

COMMISSIONER WIELECHOWSKI stated he is very impressed with Mr. Swank and the work and
research he is doing and he believes there is a place in the community for a cyclotron, but notina
residential district. The matter before the Commission is a land use issue. He did not think these types
of machines are appropriate in residential districts. The fact they are heavily fortressed by lead and
protective agents indicates a level of danger. He felt the community had the right to be concerned
about that danger. The documents provided to the Commission show this is a potentially dangerous
use. There are research articles in the packet that say it is a potentially dangerous machine. Specifically
the document “Radiological Safety Management in Medical Cyclotron Facilities™ states that high
radioactivity is generated by the cyclotron. It states, “The hi gh radioactivity generated by the cyclotron
and chemistry systems necessitate maximum radiation safety to reduce the risk to the operational staff,
public, and environment.” It also speaks to site selection and suggests it must be “looked out in the
perspective of minimizing potential hazard to the public, worker, and unit.” It talks about tall buildings
being nearby, seismic conditions, and soil composition. This is a very heavy piece of machinery
weighing 20 tons or more.
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COMMISSIONER PEASE also supported the motion agreeing that the cyclotron would have benefits
to the community, but is a very inappropriate use in a residential area. This would also create a
transportation situation that has not been clearly indicated can be safely managed. Any inspection and
safcty management plans appear to have not been presented to the Commission. She regretted that Mr.
Swank was pressed for time to present his case, but this is clearly a use that creates a hazard in a
residential area. The home occupation standards are written to such a strict level that nuisances such as
odors are not allowed and this is clearly a life safety threat, so she did not believe it was illogical to
assume this is not appropriate in a residential area.

COMMISSIONER SIMONIAN supported the motion. She stated AMC 21.45.150 that governs home
occupations is clear that such uses shall be clearly incidental and subordinate to the residential use. She
could not think of a similar home occupation that requires a 20 ton piece of equipment, a special
$20,000 deal with ML&P in order to make it possible. This is an operation that certainly violates the
spirit of 21.45.150, which is to have an occupation, like engineering, that has no real impact on the
neighborhood and the residential focus of a neighborhood. She did not think there was a need for a
finding whether or not it is hazardous, it is beyond what is contemplated by 21.45.150. Mr. Swank
could not offer an example of another cyclotron housed in a residential neighborhood. There was
nothing in the letter Mr. Swank submitted from experts in the field and nothing therein suggested it is
safe to have this use in a residential neighborhood. She thought an industry that is so highly regulated
1s not contemplated by a home occupation.

COMMISSIONER T. JONES stated she looked at this case as not about a particular use in a particular
neighborhood, but as a land use issue subject to any residential location in the Municipality. She
believed it was appropriate that the ordinance to go forward to the Assembly. This is a public health
and safety issue and a land use matter. This is a use that is appropriate to regulate and to prohibit from
residential neighborhoods,

COMMISSIONER PEASE noted that the Commission did not address the issue of a standard for
radiation, since it differs considerably from glares, fumes and other nuisance effects not allowed in
home occupations. She noted this for the Assembly’s consideration. She also noted the language in
Section 1.G talks about if the occupation is conducted in a single family residence or accessory
structure and she felt a multi-family residence is also not an appropriate location for a radiation-
causing operation. COMMISSIONER WIELECHOWSKI noted that the ordinance does address all
residential districts.

COMMISSIONER ISHAM concurred with the comments made by other Commissioners. He felt
strongly that this type of activity does not belong in the home, but should instead be in an industrial or

commercial district.

COMMISSIONER T. JONES stated in her review of this case she looked at industrial and commercial
districts and she was not sure those adequately address this issue either. She suggested perhaps the
Assembly may wish to address this use overall. She noted there are many facilities in the city that
involve “captive populations,” such as schools and institutions, so it is appropriate to address this issue.

COMMISSIONER WIELECHOWSKI felt Commissioner Jones’s point was an excellent one. With the
evolution of more mixed usc in Anchorage, the Commission may want to suggest to the Assembly that
they contemplate adding a site plan review or conditional use for business or industrial zones.
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AYE: Isham, Pease, T. Jones, Poulton, Simonian, Wielechowski
NAY: None

PASSED



Municipality of Anchorage
MUNICIPAL CLERK'S OFFICE

Agenda Document Control Sheet

AIM 5-2006
(SEE REVERSE SIDE FOR FURTHER INFORMATION)
SUBJECT OF AGENDA DOCUMENT DATE PREPARED
1 MINUGTES OF THE DECEMBER 12, 2005 PNZ 12/21/05

MEETING (CASE 2005-155)

Indicate Documents Attached

Clao [CJAR [IaM [glAM

DEPARTMENT NAME

2 Assembly

DIRECTOR'S NAME

Anna Fairclough, Chair

THE PERSON THE DOCUMENT WAS ACTUALLY PREPARED BY

Barbara E. Gruenstein, Municipal Clerk

HISHER PHONE NUMBER
3434311

W

COORDINATED WITH AND REVIEWED BY

INITIALS DATE

Mayor

Municipal Clerk

Municipal Attorney

Employee Relations

Municipal Manager

Cultural & Recreational Services

Fire

Health & Human Services

Merrill Field Airport

Municipal Light & Power

o9

Office of Management and Budget

Police

[ ]

Port of Anchorage

T

L

Public Works

™2

Solid Waste Services

Transit

Water & Wastewater Utility

e EIRAL ek

Executive Manager

Community Planning & Development

ot 35 Md

Finance, Chief Fiscal Officer

Heritage Land Bank

Management Information Services

Property & Facility Management

Purchasing

Other

5/ special Instructions/Comments

CONTINUED PUBLIC HEARING

ASSEMBLY HEARING DATE REQUESTED
6| 1/10/06 7

PUBLIC HEARING DATE REQUESTED

1/16/06




MUNICIPALITY OF ANCHORAGE
ASSEMBLY MEMORANDUM
NO. AM 18-2006

Meeting Date: January 10, 2006

From: Assemblymember Allan Tesche
Subject: AO 2005-178, Particle Accelerators (Cyclotrons) in Residential
Districts

A controversial proposal to install a used twenty—ton medical cyclotron into a two-
car garage located within a residential area recently prompted the South Addition
Community Council and eight other community councils' to urge enactment of AO 2005-
178. The ordinance reaffirms the Assembly’s intent that industrial cyclotrons used to
manufacture radioisotopes in commercial quantities are prohibited in residential zones
and may not be operated as “home occupations” under AMC 21.45.160. This
memorandum explains the ordinance, its intent, and justification.

Although industrial cyclotrons are probably already unlawf{ul in residential areas,”
categorical references to “particle accelerators, including cyclotrons” in the enumeration
of specifically prohibited uses in residential classifications under AO 2005-178 removes
any uncertainty on that prohibition. Similarly, while it is quite difficult to physically
locate a modern industrial cyclotron into a garage space no larger than 200 square feet® or

1 Community councils urging enactment of AO 2005-178 include South Addition,
Downtown, Government Hill, Mountain View, Campbell Park, Bayshore-Klatt, Fairview,
Turnagain, and Eagle River Valley.

2 Land use planner and Title 21 consultant Don Alspach believes the installation of a
medical or industrial cyclotron in a residential area “overwhelmingly fails” the requirement of
AMC 23.45.160 that the proposed use constitute a “customary home business.” See Letter of
Donald P. Alspach to Municipal Assembly, Dec. 4, 2005. [Appendix 1, p. 1]

3 According to Jeff Clanton, Director of Radio Pharmacy Services and manager of
Vanderbilt University’s cyclotron facility, “the typical medical cyclotron facility used to produce
PET drugs today is between 3,000 and 4,500 sq. feet of dedicated space.” Response by Jeff
Clanton to questions forwarded by Allan Tesche, Dec. 12, 2005. [Appendix 2] Cardinal Health
Systems, which operates 17 medical cyclotrons across the country, suggests that at least 2,000
square feet is required for a medical cyclotron, an area fen times the maximum allowable area
which may be devoted to a “home occupation” in a garage under AMC 21.45.160. Letter of
Kevin Fong to Allan Tesche, Dec. 8, 2005. [Appendix 3}

AO 2005-178
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to imagine an industrial cyclotron as “clearly incidental and subordinate to” residential
use of the property, a similar reference to cyclotrons in the “home occupation” provisions
of AMC 21.45.160 settles the 1ssue.

It is not the intent of AO 2005-178 to regulate the use of common houschold
appliances such as smoke detectors, microwave ovens, TVs, or personal computers.
Although these appliances might be said to have some of the same electronic components
as arc found in particle accelerators, they are vastly different in operation and function,
and are not used to produce commercial quantitics of radioisotopes, nor do they require
extensive shielding or operational protocols to operate safely.

Scientists Address the Proper Location of Industrial or Medical Cyclotrons

Approximately 230 industrial or medical cyclotrons safely operate today
throughout the world, located within shiclded areas of urban hospitals or nuclear
medicine clinics.” The proper location of these facilities was addressed in the professional
literature for the European Nuclear Energy Authority in 2004:

Site selection has to be looked [at] in the perspective of minimizing
potential hazard to the public, worker and unit. The location should not add
any risk to the public. During site selection the domestic nature of the site,
the level of occupancy, the tallest buildings nearby and their occupancy,
any other source of risk to the public in the site, seismic condition, soil
composition of the site, weight [bearing] capacity has to be taken in to
account. The soil composition helps to analyze soil activation in the long
run. After site sclection, the design approval of lay out plan comes as the
second step. The lay out plan suggested by manufacturer for the particular
unit according to the unit dimension has to be followed with *** enough
working space and with the necessary accessory modules nearby. In the
case of medical cyclotrons lay out plan should be in such a way that the
cooling mechanism, gas storage room, control electronics, control station,
the chemistry module for chemical synthesis has to be *** properly

" Radiological Safety and Health Physics Database for Cyclotron Accelerating Proton
and Deuterons up to 250 MEV B. Mukherjee, OLECD NEA Data Bank 2004. [Appendix 4, p.1]
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planned in their best place according to their importance, necessary
interconnection and the potential hazard involved in cach step.”

Dr. Jeff Clanton, Director of Radio Pharmacy Services and manager of Vanderbilt
University’s cyclotron facility, explained various reasons that medical cyclotron
manufacturing of PET drugs are located in industrial/commercial arcas and do not fit
residential zoning restrictions. Operation of medical cyclotrons require a good deal of
space: “the typical medical cyclotron facility used to produce PET drugs today is between
3,000 and 4,500 sq. feet of dedicated space.”®

Medical cyclotron operations have industrial-type utility support requirements that
usually are not available in residential zoned areas; ¢.g., three-phase clectric power and
access to ground water for emergency cooling of the electromagnets. Commercial
operation of medical cyclotrons raises zoning issues in residential arcas because PET
drug producers are designated by the Food and Drug Administration Modernization Act
as drug/pharmaceutical manufacturers, and “Manufacturing does not fit residential Zoning
(utility requirements, traffic, neighborhood nuisance, potential safety issues etc.).” Id. p.
3.

In addition, medical cyclotron operation raises federal and state regulatory issues.
Dr. Clanton confirmed that “There is currently no technology (within cconomic
feasibility) to prevent minute releases of radioactive material during the production of
PET drugs” and “The Environmental Protection Agency (EPA) and most states have very
strict regulations regarding this type of radioactive material release.” Jd. p. 1

Other regulatory issues arise because of the possession and use of compressed
flammable gases that cyclotron operation requires. “Cyclotron operation and some of the
quality control equipment require possession and use of cylinders of compressed
hydrogen, air, nitrogen, argon, a mixture containing methane and helium. Most states
and municipalities have existing regulations that stipulate what type(s) of zoning may
possess compressed gases of this nature and quantity.” 7d. p. 1.

* Radiological Safety Management in Medical Cyclotron Facilities, Sentihilkumar M,
Nagalaskshmi B, Manisha V. I, Pushpangadan K.D., Radiological Safety Division, AIIRB
{India). |Appendix 3, p. 1]

% Dr. Jeff Clanton Response to Allan Tesche, Dec. 12, 2005. [Appendix 2]
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Finally, the cyclotron produces a small amount of waste that is “highly
radioactive, long-lived and must be properly disposed.” Id. p. 2. In addition, the
cyclotron will eventually have to be properly decommissioned with inspection for
radioactive concrete and metal and, if found, the activated parts removed and discarded
as radioactive waste.” Id. p. 2.

Industrial or medical cyclotrons are operated safely throughout the world only
because scientists and engineers devote considerable effort to their safe operation. To
understand the importance the scientific and engineering community devotes to health
physics and radiological safety aspects of cyclotrons, one need only review the hundreds
of journal articles published in the scientific literature as of 2004. About 150 of those
articles are listed in Health Physics and Radiological Safety Aspects of Cyclotrons NEA,
2004. | Appendix 6]

Land Use Planners Address Cyclotrons In Residential Areas

“The first principle of zoning,” according to local planning consultant Don
Alspach, “is the segregation of land uses to provide property owners with some
reasonable assurance of what will and can occur on nearby properties.” In residential
arcas, the priority is the quiet enjoyment of one’s home without the intrusion of
commercial enterprises.” Zoning lawyer and municipal consultant Bob Odland agrees:
“Zoning ordinances were passed in cities such as New York and Los Angeles to separate
residential uses from other types of uses that would interfere with a safe and healthy
living environment for people of all ages. This separation of uses has increasingly been
modified to provide for a more efficient and interesting living environment but remains a
leading technique for preserving the integrity of residential neighborhoods.”

In keeping with current zoning practices in Anchorage, AO 2005-178 addresses
only the location and operation of industrial or medical cyclotrons in residential areas,
leaving uniouched cutrent regulations governing institutional or industrial districts. The
ordinance before the Assembly addresses basic land use issues in a residential district,
and does not attempt analysis of the specific merits of any individual project.

On review of AO 2005-178, Odland commented:

7 Don Alspach Letter, Dec. 4, 2005. [Appendix I, p. 1]

¥ Robert Odland Consulting, Comments, Dec. 12, 2005. [Appendix 7]
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A particle accelerator designed for medical or research work is clearly not
incidental to the primary use of residential lot. It is clearly an industrial use
or an accessory use to an institutional use (a hospital). 1 know of no
municipality in the United States or Europe that would allow such a use in a
residential area unless, for some reason, it was explicitly authorized by the
zoning ordinance. There are many issues which argue against such a use,
among which are the following:

Safety of the nearby residents. Security of the garage and its contents
against vandalism. Safety of transporting radiocactive material in a
residential area. Inadequate infrastructure to support such a use.
Lowering of property values in the area. Inadequate expertise of city
staff to monitor such a use

Don Alspach examines the requirements of AMC 21.45.160, which for home
occupations, prohibit any change in the outside of the building or premises, other visible
evidence of the conduct of such home occupation as well as any equipment or process
which creates noise vibration, glare, fumes, odors detectable off lot, interference with
radio or television receivers, or fluctuation in line voltage. The physical aspects of
medical cyclotrons, their size, output of radiation, power requirements and production of
hazardous waste “clearly fail to meet the intent and spirit of the home occupation and
accessory land use theory” in applicable zoning. [Appendix 1, pp. 1-2] Alspach
recommends passage of the ordinance.

Municipal Planning Director Tom Nelson approved a staff recommendation of
December 12, 20035, for approval of the ordinance. AO 2005-178 was reviewed by the
Planning and Zoning Commission on December 16, 2005. Afier public hearing and an
extensive conversation with a proponent of a residential cyclotron, the Commission
unanimously recommended approval of the ordinance.

Conclusion

Radioisotopes used to diagnose and treat disease in Anchorage are currently
manufactured in cyclotrons located outside of Alaska and flown to Anchorage. Increased
demand for these materials by local medical providers may support installation of
Alaska’s first medical cyclotron, most likely in Anchorage. Alaskans will comiortably
embrace this new technology and the improvement it will bring to local health care.
While medical or industrial cyclotrons operate safely throughout the world, they require
trained operators, commercial electrical power, and specially equipped facilities. The
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practical physical aspects of these facilities suggest they are best located in industrial or
institutional areas, and not in existing residential areas or as “home occupations.”

As Don Alspach stated:

The disposition of this case will cither continue what we as a community
accept as customary home occupations or introduce a lowered benchmark
that includes the manufacturing or storage of commercial quantities of
hazardous substances. 1 urge the Assembly to use extreme caution when

evaluating this home occupation. Personally and professionally, I believe it
should not be permitted.

[Appendix 1, p. 2]

Enactment of AO 2005-178 is recommended

Respectfully submitted,

Allan Tesche
Assembly member, Downtown District 1



2101 Dawnhght Court
Anchorage, Alaska 99501
December 4, 2005

Municipal Assembly

cio Anna Fairclough, Chair
Municipality of Anchorage

PO Box 196650

Anchorage, Alaska 99519-6650

[Dear Assemblymembers:

| have been made aware of a proposal to install a cyclotron i a residence in a residential zone
Presuming the operator is using ether accessory use or nonconforming use zoning rules to
provide the legai basis for this commercial endeavor | would offer the Assembly some

observations based on my experience with zoning in Anchorage

The first principle of zoning is the segregation of land uses to provide property owners with
some reasonable assurance of what will and can occur on nearby properties. In residential
zones, the priority 15 the quiet enjoyment of ene’s home without the mtrusion of commercial

enterprises

The zoning ordinance does recognize that traditionally there are certain commercial uses that
are associaled with residential uses Usually these uses are offices or other low-intensity
enterprises such as barber and beauty services, artists selling therr work, and in the past
doctors worked out of their homes. In zoning, all residentiai commercial enterprises fall into
first, the cateqory of accessory uses, and second. a specific type of accessory use - home

occupation.

The zoning ordinance definition of accessory includes the phrase customanly subordinate or
incidental The key word in this cyclotron case 1s “customarily’ " 1t is likely the cyclotron will be
subordinate to the residential use, but | suspect that no one can find or substantiate that it is a
customary home business  In my cpinion, this cyclotron proposal overwhelmingly fails this test

With regard to the specific home occupaticn standards, there are two out of the eight that
should receive perhaps the most scrutiny:

There shall be no change in the oulside of the building or premises, nor shall
there be other visible evidence of the conduct of such home occupation other
than one sign not exceedmng one square foot in area, nonilfuminated, and
mounted flat against the principal building, and

No equipment or process shall be used in such home occupation which creates
noise, vibration, glare_fumes or odors detectable to the normal senses off the lof,
if the occupation is conducted in a single-family residence or in an accessory
structure. No equipment or process shall be used which creates visual or audible

{1 must be noled that customary home busmesses vary from community to commumily, soin court decisions, the courts have
looked at each community fustorically and indwidually to delerrmine customary accessory uses

APP. |
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interference in any radio or television receivers off the premuses, of Causes a
fiuctuation in hne voltage off the premises, (emphasis added)

| discovered, through brief research on cyclotrons, that it is housed in a vault that has walls
between 6 and 10 feet thick. The thick walls fulfill the function of keeping cyclotron radiation
from leaking out and to prevent outside background radiation from leaking in. The issue then is:
“Can the vault be constructed and still meet the "'no visible evidence” home cccupation

standard?”

It also appears that cyciotrons require large amounts of electric power and require dedicated
cooling equipment. The instailation of this power and cooling equipment must aiso be evaluated
against the "no visible evidence’ standard. Devices that have large magnetic fields generate
noise Wil the thick walls of the vault provide compliance with home occupation "'no noise or

vibration" standard?

| also found that when a cyclotron is removed, the vault must go threugh a decommissioning
process that includes demaolition and disposal of the radiation saturated vault walls The
radioactive waste must be handted properly and senttc a facilty authorized to accept such
waste products. A home occupation that produces hazardous waste and byproducts wouid, in
my opinion, clearly fail tc meet the intent and spirit of the home occupation and accessory land

use theory

As an alternative, | understand the property owner 1s claiming that he has nonconforming rights
{o operate the cyclotron and other commercial devices on his residential property  In order to
make such a claim the business must predate the residential roning for the area. If my memory
serves me. South Addition was zoned residential in the late 1940's of early 1950's, so the
business would have 1o have been in place and operating then fo be entitled 1o nonconfarming
rights. The documented nonconforming 1and use or use of structure would be for a commercial
or industrial use and not @ home occupation Expansion of a nonconforming use 1s prohtited
by our zoning ordinance. A change from one nonconforming use to another requires the Zoning
Board of Examiners and Appeals to concur. 1f the property owner persists, he should be asked
to produce the written documentation to back up his nanconforming rights claim.

Finally, notwithstanding any vahd nonconforming rights claim, the disposition of this case will
either continue what we as a commuruty accept as customary home occupations or introduce a
lowered benchmark that inciudes the manufacturing or storage of commercial quarntities of
hazardous substances. | urge the Assembly to use extreme caution when evaluating this home
occupation. Personaily and professionally, | believe It should not be permitted.

Sincefel
i \
7ol

Donald S Alspach



Response to questions forwarded by Alian Tesche
Jeff Clanten  Dec. 12, 2005

1 Where are medical or industrial cyclotrons typically located: in residential, industrial, or
commercial areas or within institutions such as universities oy hospitals, and why?

Medical or seif-shielded PET cychotrons are typieally located i hospitals, medical

centers and commercial/industrial arcas for several reasons. The ratonale for hospitals and

for the ready access to the PET pharmaceuticals produced by the
cyclotron. In addstion to the production of F-18 which has a 109 ninule half-hfe, these cyclotrons
can also produce C-11 (20 minute half-life}, N-13 (30 minule41/2) and O-15 (2 mmute 11/2) N-13
and O-15 have such short half hves that they cannot be produced and transported. They must be
produced, administered and scanned on site.

The except for ceiling height requirements (11 - 12 feet), rationale for locating a medical

cycloteon in an industrial/commercial area can he best segregated into three areas

a)  Unbiy support = A cyclotron reguires 35 - 110 KVA of three phase electnical power

nol usually availabie in an area zoned residential Additionally, if the user of the
cyelotron ever desired [0 use ground water o cool the electro magnets inan
emerpency (would seem especiaily feasible in Alaska) the incorming water hne
would need Lo be greater than linch. This type of support is generally unavatiable in
an area zoned for retail business andsor residental use.

b} Zoning rssues - According to the Food and Drug Administration Modernization Act
(FXAMA) of 1997, all producers of PET drugs are desipnated as
drug/pharmaceutical manufacturers and as such must adhere 1o the proposed
regulations found i 21 Code of Federal Regulations {CFR) part 212, Because PET
cyelotren facihites are designated as pharmaceutical mancfacturers, most
municipahties have zomng restnctons regarding ‘manufacturing”.

¢} Regulatory issues - Therc is currently no lechnology {within economic feasibihity) to
prevent minute releases of racdiactve malerial during the production of PLT drups
The Environmental Protection Agency (EPA) and most states have very strict
regulations regarding this type of radivactive matenal release. The EPA uses a
complex formula to caleulate the absolute amount of radioactivity a PLT
manufacturer can safely release annually At the heart of these calculations are
distance from the nearest ressdential butlding and prevailing winds. Therefore, when
planning a site location il is in one’s best interest (o locate as far as possible from a

medical centers s symply

residence 10 allow the greatest regulatory advantage

Jncluded in the repulatory issues are the passession and use of compressed
flammable pases Cyclotron operation and some of the quality contrel cquipment
require the possession and use of cylinders of compressed hydrogen, air, nitrogen,
argon, a nixture containing methane ang helium. Most states and municipahities have
existing regulations that stipulate what type(s) of zoning may possess compressed
gases of this pature and quantity.

In addition, most states have regulations that require devices like a cycloiron be
permitted (based on site location, device and owner experience}. You might want to
conlact your state office 10 inquire (could relieve the need o promulgate specific

ZORINE rEstricions)

Clyde E. Pearce, Uhief
Radiological Health Program
Section of Laboratones

State of Alaska/DHESS
4500 Boniface Parkway
Anchorage, AK 99507-1270
PH (907)334-2107 FX (907)334-2163
clyde pearce@health STATE ./

App. L



2 1s it feasible to locate and operate a medical cyclotron such as a Scandatronix MC-16
within an enclosed area no greater than 500 sq. feet? What fleor area do medical cyelotrons of that
type typically require for the machine itself, shielding, and equipment?

Most self-shielded cyclotrons today can be physicatly located in an appoximate 500 sq foot area
However, this 1s jusithe cyclotrons shiciding and support cabinets Tt does not include an operators room,
chilled water facility, maintenance, parls or any space for PET drug manu facturing, quality control,
dispensing and shipping. The typical medical cyclotron facihty used to produce PET drugs today 1s
between 3,000 and 4,500 sq feet of dedicated space. The cyclotron is just a small part of the overall
manufacturing space needed

The Scandatronix MC-16 15 an older machine that was delivered (2o my knowledge) exclusively as
an ‘unshielded” device Because the cvelotron is unshielded the facility that the cyclotron is located must be
shieided Typical for this type installation are 4 foot thick concrete walls with an offset leading to the door
usually shaped fike a bank vault door. This type of cyclotron was expensive toanstall duc largely to
construction costs. Older cyclotrons of this nature can be “seif-shielded” with the use of properly designed
tanks that are filled with specially formulated water. This would probably requite 4 to 8 tanks that interlock
and can hold in excess of 1,000 gatlons of water each. Like other self-shielded cyclotrons made today, the
floor then becomes the cntical construction hink The minimum depth recommended 1s 20 inches, most
manufacturers use 30 inches of concrete in the floor to support the cyclotron and shielding.

General Electiic (GE) distributes a cy clotron built by Scandatromix today very ssmsdar 1o the MC-
16 available with optional seff-shielding tanks. GE's shielding tanks arc mobie with the use of "air
hearings’ so thal the shielding can be moved for maintenance and repair This gives the construction a new
level of complexity as the floor has to be almost perfeatly level without imperfecoon. The necessity for the
shielding 1o move is the reason why, what seems like a relatively smali device must live in a minimum 500
sq foct home The shieldmg must move away from the cyclotron on all sides and allow adequate space for

a person o comfortably work on the machine

3. [f shielding is inadequate or aperational safety profocols not followed, what risks are
faced by people hiving or working around the facility and in what geographic area?

The greatest nsk when working with radiation of any type s to those closest (o the radioactive
malerial. In this case as in most, the greatest nsk would be 1o the workers i the faohty. The Nuclear
Reguiatory Commission (NRC) and most states have very strict linmts as to the amount of radation
workers can receive annually and how much exposure the public may receive as a result of the operation
Most states and the NRC are very diligent to see that these regulations are strictly enforced. Thatis why the

nuckear industry 15 ene of the safest occupations wn the nation

4. Do medical or industriat cyclotrons produce emissions of any Kind - waste heat, gasses,
radiation, particulate matter, wastes, or by products, including radicactive maieriafs? H so, how are

these emissions handled”

As described in question Te, under the best of circumstances, cyclotron faciities will release very
small quantities of radicactive matenal when in operation. These are ali very short lived isotopes and pose
little risk in the correct environment. The cyclotron does produce Jeng lived radioactive waste in the tasgets
that are bommbarded 1o produce the desired sotopes. These long lived waste products witl have 1o be
drsposed of an a repular basis using a properly heensed and bonded radioactive waste disposal company
The amount of waste generated 15 small {usually less than a cup full ina 6 month period) but is highly
radicactive, long-lived and must be properly disposed

Another potennal issue will occur when a cyclotron ceases Lo be useful {or the company goes oul
of business). Dependent upon the method of shiclding itis feasible that portions of the concrete and metal
rebar (used Lo reinforee the concrele) can be activaled and made radioactive. Should this occur, the affected
concrete would have 1o be removed and discarded as radicactive waste. The ¢yclotron will have metal
party that are activated as well and must be disposed using a heensed disposal company. Some states
require a “decommissioning bond” in the amount estimated to properly decommission the faciliy in the
event the company 15 insolvent at the tme the cyclotren is removed

[



Atl other waste generaled would be typical of sinall drog manufactuning facihiies {e.g wasle

paper, organic solvents, etc)

5. Are there hazards associated with vebicular transportation of radioisotopes such as
exposures resulting from accidents and if so, what precautions are nermally taken?

Anytime an object is ransported by road, rail or air, there is the potential for accidents, C.'urrcmly,’
the PET drugs required by the hospitals in Anchorage arrive by air transport and are driven by dedicated
couriers to the hospitals or chnics that use them. The Depantment of Transportation (DOT) has strong
reguiations regarding this type of hazardous malenal transport in 49 CER (the Federal Aviation Agency -
FAA has complimentary reguiations for air tansport). The regulations start with the shipping containers
The shipping containers for this lype radicactive shipment are designated as Type 7A and must be able (¢
survive a hist of ravmatic events (e.g dropping from 30 feet after a thorough soaking with water). The
contaners must be blocked and braced when shipped to keep them from moving. Additionally, drivers
must be trained and appropriate shipping documents accompany each shipmeni Yes, accidents do ccour
(deer stnkes, car gels rear ended in fog on interstate, driver falls asleep, etc ) and occasionally the
contamers burstif the severity of the accident is high. However, because the contamer has enly one of two
patient doses inside there 15 generally hule nsk due to the radiation.

These containers are relatively butky and weigh from 50 1o 86 pounds and can often hold enly one
patient dose iust the shipping containers can take up a substantial amount of fioor space

6. 17 local 1aws allow medical cyclotrons in other districts such as thoese zoned for industrial,
commercial or institutional purposes, are there valid reasons te prohibit these machines in
residential areas or as "home occupations?'' If so, please explain them,

All of the reasons bisted in ¢1) of this document would apply in this repard. Unfortunately i my
ommon, exact legislation is often too restrictive and at tunes meffective i future situatons. [Cwould seem
that if an eccentric physicist would hke to have a partscle accelerator or cyclotron i hes basement as a
source of enjoyment and pride, and can meet all state and federal regulations required 1o own and operate
the equipment, it should be aliowable. However, should an indwidual wish to create a business that
manufactures radioactive drugs and ship them to multiple wnstitutions, this 15 quite a different scenario. The
first scenario 1s residential use. The second is placing a manufactuning facility in a residential arca
Manufacturing does not fit residential zoning (utlity requirements, taffic, naighborbood nuisance,

polential safety 1ssues, et}

7. Can you refer me to any journal article{s) available on the web which might shed light on

the question of whether medical cyclotrons can be or should not be located within residential areas?

http Aiwww carroli-ramsey com/ - good informational website especially regarding decermssioning

huip Swww advancedeyclotron comdservices himifiplanming reasonably good pictures 1o get an idea of

space required

http.//www.gehealthcare.com/company/docs/siteplanning htiml#nmp  this link wili enable
you 1o obtan a copy of GE's Instaliation manuat Figure 2 2 on page 36 provides an ifustration of
a shielded installation Page 38 provides the minimum room dimensions for cyclotron site
planning Addiional tabies provide GE's estimate for mimmum space required for
raciopharmaceutical manufactunng (Hot Lab) and Qualty contro

ol



CardinalHealth

December 8, 2005

Mr_ Alian Tesche
Anchorage Assembly
510 L Street, Suite 300
Anchorage, AK 98501

Dear Mr, Tesche,

| understand your concern over Al Swank's proposal to open and operate a
commercial cyclotron in a residential area and would like to clarify our

involvement with him

Mr. Swank contacted me in May 2005 to discuss a possible distribution

agreement where he would produce bulk FOG with a cyclotron he purchased
from John Hopkins University. The bulk malerial would be {ransported to our
Cardinal Health nuclear pharmacy where it would be dispensed to heaith care

facilities in patient specific unit dose form

We indicated to Mr. Swank that we would only enter into a distribution agreement
f his production process and final product met Cardinal Health standards as well
as state and federal requlations  In addition, we wanted to make sure Mr.
Swank's cyclotron was fully functional and producing material before resuming
discussions on a distribution agreement. Currently, we have not entered into any

type of verbal or written agreement with Al Swank.

Cardinal Health owns and operates a network of 16 cyclotrons throughout the
United States. We work very closely with state and federal agencies including
the NRC. DOT and FDA to ensure compliance with regulations. We typically

require at least 2,000 sf of space to set up a cyclotron facility and focate our
facilities in light industrial areas at least 1,000 feet from schools, churches, food

services and residential buildings.
| hope this provides more insight into our association with Mr. Swank. Please let

me know if you have any additional questions.

Sincerely,

At T

Kevin Fong
Zone Operations Director
Cardinal Health Nuciear Pharmacy Services

PO Box 470517 & San Francisco, CA 4147 » 415 922 2444 Office o 514 BE2 4743 Fax

App-3



A RADIOLOGICAL SAFETY AND HEALTH PHYSICS DATABASE FOR
CYCLOTRONS ACCELERATING PROTONS AND DEUTERONS
UP TO 230 MEY

B Mukherjee*”, DESY, Notkestrasse 85, 1-22607 Hamburg, Germany
E Sartori OFECD NEA Data Bank, 12 Bd. des les, 92130 Issy-les-Mouhneaux, }5:1';-1rlcc_
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Abstract

An excess of 230 cyclotrons are al present in operaiion m
many countrnies of the The majorsty of ihese
cvclotrons are meant for basic scienufic and technological
research and advanced medical apphoauens, such as the
produztion of shors-lived PET and longer-bived SPECT
radiopharmaceuticals, as well as radiotherapy of lumours
Intense fields of womsmg sadiabion are produced dunmg
the operation  of cvciotrons  Toeday's  eycletran
professionals often have © solve a diverse radological
safety and decision-makng related tasks, which regure a
wedious and time  consupnng  reference  search  and
compulation of stncate engineenng/techmcal problems
Hence, as a practical probiem-solution ad and scienufic
compendium,  a  hyperiinked  database  (NEA-1694
SATIF/CYCLO RADSAFE)Y of saienvfic and techmeal
reference work  encompassng  all major radiological
safety related assees of cyciotrons has bren developed
ihe mam goal of thas paper 18 o nroduce the fatest
version of the database 1o the cyclotron user communities

wrld

INTRODUCTION

r Froest Oriando Lawrence of the Unmiversity of

Cahfornia i Berkeley, USA, mvented the cyclotron m
1929 [rom s nascent stage unul the 19505 the cyclotrons
were the vital instruments of early puclear physics and the
predecessors of moedern figh-energy particie accelerators

[1] The sipaificance of the radilogieal safety aspects of

cyclotrons was well recogmsed by eafly days cvelowron
experts  Conseguently, they carned out a2 senies of
important research work an the retevant fields, which lates
gave birth 10 a new vocation, the Acceleratos Health

Phyvsics [2]

Modern cyclotrons are capable of accelerating prolons
{'H-) and deutcrons (*H) 1o a wade-ranging application-
specific energy and beam current levels These machines
are now vital 10 apphed science and culting edge
environmental and medical research There are at present im
excess of 230 ¢yclotrens in operaton i the world [3] and
aboul 30 new upits are planned (Figure 1} Notceably, the
tarpest number of cyclobons operating today belongs to the
catepory of low-energy ([ < 20 MceV) machines primarnidy
used for the producton of high activines of short-Tived

medical radioisotopes

These special tvpes of cyclotron accelerating mntense
heams of protons (H7) and for devterons {d'} are knawn as
“medical  cyclotron™  Most  medical cyclotons are
mstabled 1n urban hosptals and nuciear medical climes

and are usually open o members of the public, mcluding
patients  and chidren  Dunng  soutine  radimsclope
producthion aperation of the medical cyclotrons ntense
fields of gamma rays and high-energy neutrons as well as
mgh levels of gaseous radoacuve effiuent are generated
Thus, the reign of a sound operational heaith physics and
effivient radiologecal protechion measures are vilal 1o safe
operabion and pubhe acceptance of medical cyclotron
Obviously, the same operational safefy
high-energy

facthties |4}
aspeets  ncluding  the
apuons are mandatory for cyclotrons ¢

amendments  {or
sperating at hgher

encrines (Figure 1)

i Zin Cperation ® Planned |- ;

|
‘i E<20MeV  E<100MeV  E >100 MeV
Fipure U Bar graph showing the number of cyclotro

zndd under the planning stage

The modern  mdustnial and  medical cyclotron
estabhshments have o comply with the varving work
ervaronment and operational condisons, such as (a)
frequent nstailation of new coyclotron campaonents, (h)
dismanthing (1adio-) acuvated parts, (¢} modificaton or
undertaking of custom design of radiological shielding
and (d) management of solid and hauwd waste and (¢)

calculation of scadental radiation exposure

Speciabist hnowledge of accelerator health physics
and radation dosunetry 18 amperainve o tackle the above
tasks and the responsible officer offen has o carry oul
tedious and nme-consuming information research Hence,
as an essenbal aid W these cvelotion physiaistsienginesrs
a hyperhinked informaton search database [ 3] concermng
all mapor radiological safety aspects of ndustnial and
inedical cyclotrons has been developed The other major
objective of this database 15 to introduce the valuable
carly work on radictogieal safery of cyclotrons to todayv’s
rachation protection community (6]

ate, Dept of App




THE RADIATION ENVIRONMENT

pperation, 1o target
production  or - an

Dunng cyelotron
pombardment  for radwnsolope
unexpecled beam loss when the defocused 1on beam
accidentally luts the miernal wall of the beam tube, high

routineg

fevels of prompt neutron and gamima rays arg penerated.
The prompt {ast down via multple
scatlerng with the vault {contmament) wall, bounce back
1o the centre of the vault, thereby activating the cyclotron
pants, mcluding the beam tbes, focusing magnets, tarpet
chambers. ducts and pipes  and  other
anciilaries.  These  siualions  may radicactive
contammnalion of skin and whole body (extemal) exposure
10 persens working 1n the vault On the other hand, the
radloactive noble gas “TAr (alf-Ife = 1 8 h) produced by
the nection capture (n,y) reaction with ““Ar present in the
vault an may cause whole-body {external) nhalation

neuttons  slow

(uradiation}
cause

{mternal) radiation exposure

The piompt gamma and neetron radianion may escape
1o the external environment through an madequately
shelded cyclotron/target vaull, producing direct radhanon
exposure In parucular, the neulrons penetrated through
the vault roof reach a long distance via multiple scattenng
with the mirogen and oxygen molecules i ar causmg
skyshine racdiaton The

low-leve! exposure via the

generic flow chart explaining vancus major rachatzon

production and correspending  exposure pathways of

cyclotrons s shown i Fugure 2 The exposure modalities

and the  assooiated  raciolopical  safety  aspects of
cvelovons as descobed above constitule the man search
crteria of a recently published database [3] dealing with

the heaith physics and radiological safety of cyclotrons

SE

SATIF/CYCLO-RADSAFE DATAB/

The  Cyclotion  Radiation  Safety [xatabase
(SATI/CYCLO-RADSALE) described n this paper 15
hased on |5 hyperlinked key words (Table 1 dealing wih
vanous radiological safety -related ssues of a wide range
of modern cvclotrons. The key words used thig
database are explained below

Cyeloron classification (key words 1, 2, 3)

The cyciotrons are classified into three energy fevel
categones, o) low-cnergy eyclotron (L= 20 MeV) o
wmography  (PE1;
cyclotron

CIMISSI0N
radiisotope  praduchion, B medium-energy
(< 100 MeV) for jonger-hved single photon emission
computer tomography (SPECT) radinsotope production
and industnal apphications and <) high-energy cyclotron
(E > 100 McV) for radiotherapy of deep seated tumours
The energy and mtensity of the secondary neutron and
ganmuna radiaton field produced by a cyclotran primartly
depensd on the enerpy of the accelerated 1on beam, 1on

shart-lived  posiron

beam species (¢ ¢ proton, deuteron alpha particle) and the
atomic weight of the arget (beam interaction) malerial

Table 1 Showing the keyword 1D (KW DY imchiding KW
descripnion used in SATIHCYCLO-RA DSAVE database
The number of lterature entnes for each keyword a5 also

showrn,

K\\'][)ﬁ— Key ward description ) . Entrics

Low-energy oy

L.

Migh-energy cyciotron (E

4 Sinelding matertal
bl Source lerm

ii‘b)‘i ~

lo (shield

| Deterministic
Duct and m¢

c T QImetsy

astrumentat:

Shielding  Muaierials and  Sowrce-Terms (hey
words 4,3)

The intensity and energy distribution (spectrum) of a
radanon field {generated by beam nleraction} at unit
distance (1 m) from s produchion pomnt s defined as 3
of cyclotren shieiding
and the

source term For the pumpose
calculation  one  requires  the
anenualion charactensucs of the shielding material The

heavy concrele

source  erm

most popular shielding  matenal s
However, the shielding attnibute of the condete s
enhanced with the 1aclusion of thermal-neutron absorbing
materal, such as boron carbide (BoC) Ulra compadd
rachation sophushicated  composae
materials  are used o self-shielded  medical
cyclotrons. Evidently, for a rehabie shiclding design the
mechameal and structural properues of shielding material

shield made  of

MW

should also be laken inlo account

Shielding calculanons, Duct &  Mazes and

Optimisation technigue (key words 6, 7,8, 9)

Monte Carlo {stochastic) simufation and vanous
Gelerministic (analvtical) shiclding caleulation techmgues
have been reported. These caleulauon methods are used to
estimate the shiclding tmickness, dimension of
vanous types of mazes and ducts, estimate the skyshine
radiation and to optimise the shielding parameters The
availability of fast personai computers with large memary
capacity enables the health physiost 1o simulate
dimension of a complex shielding geometry using Monte
Carlo (M) codes However, the MO code data output
may suffer severe pitfalis even m case of minor nustakes

wall

monpul data inciuding the assignment of shielding
geometry  The  deterpmmstic shietding  calcuiation
methods are based on a sunpie neutron atenuation modet

(Moyer Model) producing sufficiently accurate results
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desigrated for industrial and fundamental research and medical

Dosimetry & Spectrometry and Skyshine (kev

words 10, 11

In the database vanous computational and experimental
methods for the assessment of neutron and gamma dose
distribugon and the energy spectia of cvelotron-produced
cadiavion fields, including reutron and pamma skyshine
have Such nformanon 15 wvital [0
determining the efficacy of the radiclogical s hielding of
the cyclotron facihities and vanous radistion safety, pubfic

been documented

health and exposure analysis related lepes

Radioactve effluent. Activated parts and Wasie
management (key words 12,13, 14)

Activities of gascous radivactive effluent, solid and
gumd radwactive waste produced by cyclotrons, m
particular the radiorsotope production facthues, play a
vital role as repards compliance with the radiation safety
reguilations imposed by the statulory hodies, as well as
public acceptance  of  cyclotron laboratonies  The
management t of radicactive waste plavs @ crucial rode m

safe and prohitable eperaten of cormmercial cyclobons

Instrumeniaiion and Control (keyword 15)

Instrumentation and Conteol systems based on sophis-
neated  microclectronic devices  are essennal for ihe
monitoring, of vasious operalional parameters including

the radration exposure levels of the modern cvelovon The
radiation, stack emission and
e indispensable for assunng

smart, computer driven
effluent monitoring systems ar

the safe and economic cyclobon operation

nd associated radiological exposure pathways of cyciorans

applications

SUMMARY AND CONCLUSHON

A hyperhinked database {SATIFCYCLL FRADSAFL)
on bealth physics and radiabon salety related iformation

of a broad range of industizal and medical cvolotrons s

avalable form ORCIHNEA Daabank  The database
mctudes a larpe collechion of screntfic hterature of vanous
researchers and technclogsts over the past forty-vea

arminp e provide cyclotron health physiasis

penind [6],
O £nEINeeEs with vatuabic mformation to sobve a myriad

fo,techmeal and decsion- makng problems
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RADIOLOGICAL

AFETY MANAGEMENT IN MEDICAL

CYCLOTRON FACILITIES

Senthulkumnar M, N
Safety Division,

Abyiract
jear Medicime diagnosis has started

A new era of Nudi
anth Medsizl Cyeloten techaoiogy Medical Cyclotron
produces postron emilers, which can be uwsed in

r-‘.on.w!cn unaging of the organs in Medical Cyclotron,

parnhicles such as profons, devierons are accejerated and
made
cadioiolopes, which are positron ematess The pasitren
the (po), Ap, nyoor (d, n

ction The seciton achivation of the surrounding

i bumbard with sustable targed matenat to produce

cimtiers ate produced by

surn draws the magor atenhion s radiation safety
cvelotron facisties s

pve for such medical
Facroy Repulatory Board o India on
£ g )

The hce
wsued Dy Atomic
pasts of reguiatons drawn from Radaton Protection

Rules 1971 promulpated by Govt of Inda under Atamic
Erergy Act, 1962

In this paper, the foliowing aspect s 1) the steps

aeoived n cyciotron stallation i) Dtszg,n_ Opesational
specilications and othes features of vaoous medicsl
Regulatory requirements tof & cyciotron

cveintrons )
been discussed
vanows factors belore

usabihity of a medicead

setaltation have

Analvsing smstaliation can
extend Gong hime cyclotron
include the site seiechon,

of the mstattahon, checking

mstatlauen  The factors
appropriate safe fzyout plan
the performance of the umit and catryving out the pre
CORUTHESIOMING Survey

The mam featuies and mayor Opcr&.‘aonu. Spec ificatio
al cycloirons availabic

s

o ke chfferent commercial medic
1 ibe fietd are discussed m thss paper

All the regulatory reguirements have 10 be met for any
should be design
approved  and instatled  n nremses A
Pretyminary  Salety  Anabysis (PSAR)
rachiolopical salety standpoint kas 1o be furmished by the
repott (PSARY s should

instattahion The uml
approved
Reporn

rathialion

from

wser for every nstaliaoon Tios
detand all the factors bke seisimig condinion of the site, soil
wiiplit hanng capadity, fayout plan of

compusiion,
sirwctuzal shieidung, operational

wistatiation with design,
safery features, the meihod of radiacihive waste {sohid,
safery  puidelnes  for

Lqudd  gas)  disposal and

decommiss Ei}l}h'lg_"

INTRODUCTION

The use of posiiron emassian tomopraphy 1n o chmeal
sracnce led (wancrease the nupiber of medical oxclotrons
(PET centiesy  Medieal

Cyeiolions

rachiosotope production
produce vanious short lived posttron emitting

‘agal ak»hmn B, Manisha V.1, Pushpangadan K D\ Aparwal S P
FRIB, Niyamak Bhavan, Mumbar 400 094

Radislogical

o-mail senthiigrasth povan
H £

rachowsotopes hsted in tabie (1) whth thers nuclear arget
The muodern oy clotion employs the mee

i beam

rrachon hamsm
of accelerating negative 1ons and fighly efficern
extracton therelore the beam mtensity 1§ much ngher

than that of positve 1on accelerators [vancreases the

vield of radioisotope
The high raduwactvty penerated by the cyolotion and

chomistry sy Stony necessitate maximurn radhation Safely

1 reduce the fisk {1, pubihc and

1o the operational sial

ernrOnment

THE STEPS INVOLVED IN CYCLOTRON
INSTALLATION

Swe selection
Siie selection has o be fooked out o the perspectinvg

nubbie, worker and

of mmumzing potentia! hazard o the p
untl The locahion should not add any nisk 1o the public
Duning sie selection the domestic nature of the site, the
teved of occupancy, the tailest buridings nearby and then

1 source of nsk to the pubhcn the

Golupancy, dﬂ} ot

sne, sersmic cendition, sot composihen ol the sl
weipht banng Ca'mcx[y has 1o be G it o account
The soi! compasihien heips (o analyse sl achivanon in

the long run

Design approval
After sie selection, the design approval of lay ou
plan comes as the second slep The lay cul plan

suppested by macufaciurer for the particalar unit

according o the uni dimension f2as 1o be folowed with

working space and with the necessary

the enou
accessory modules nearby
1n the case of medical cvelatrons lay out plan should

e oo such a way thal the coohinpg mecharusm, gas

i

conntel eleciromes, contrel stabon, the
10 he an

slofage [oom,
chenmstiy module for chamical synthes:s has
properiy planned wn ther best place according o thew
IpOHANCE, NECessaty snlertonnection and the poiential
hazard i elved in cach siep

The path of radiesotope Lrapsfer rom the target 10
chemstiy moduie needs to have better plan This s one
of the mayar factors 1w give igh potennial operational
exposure to the workets The distance berween the
radonuchde deinvery lines run from the cyclotion tatpets

he aumnzed to o redoce the

mio hot cells she

radivacin iy trans:t fane and tovs af radwactivity mside

the tphe There should be g good Communication & 81t
hemisiry mod

AFF. S

yetotron control ar il ¢

tween the ©




Structural shueiding b the umt focation and each

module has 1o Be densed 10 be woathm the penmissible

dose himits nrescrbed by the Atomie Bnergy Regulatory
! B & b= .

Hoard The dose lapits are specihied ot Table (2} Tne

vanli structiral shiclding 1ssues are very complex, 1t has
10 be worked ool for the unnt speahied neuiron dose rate

and gamma dose rate

Table 2 Dose Limits

Installation

ndar year

cumuialive

D Members | The
effective
a block of

duting the

dose five-year

oves black

five vears

mSs

Rad;a-{;im 100 Sy
workers
Public I mSv

Before instaltanon a heense has 10 be obaned from
the competent Authosity, AERB by submnatng PSAR
diseussed

The regulatory requirements  will be

separatcly an this paper Afier design approval the
sastallation of the type approved medical cycloson wiil
be the next step then commissiomap of the unat After
commissicrung the performance of the unit has (o he
checked as a tnal run Then the unut will be osed for

ruline purpose

DESIGN, OPERATIONAL
SPECIFICATIONS OF VARIOUS
MEDICAL CYCLOTRONS

There are vanety of medical evelotzons are avarlable

the market with dGidferent specificatons The medical
cvelomons can be clsssified o two ways one s setf
shiclded units other one s unshieided unn

There are fow major vendors on the market 134, GE,
CTl-Ssemens, and CBCO In India the fust medical
eyclovon (GE-PET TRACE) instalicd in RMO, Mumba

There are ceptam advantages and disadvantages m
seif-simelded machme  versus unshielded umit The
unshielded unit has great accessbihty for mamienance
but 1 has more space requircment The seif-shiclded una
¢ and efficient usape of

has Limited access for mamntens
space Iaradiation safety pomnt of view the se-shielded
uit needs  less  suuctwal shielding compare 10
unshielded one

Compartson table will be grven i detad i the paper 10
analyse the cyclotron unit speesfications and operational
specificanons  The paramerers such as Prowon encigy
MeV, Proton besm current uA, Deoteron Energy MeV,
Avceptable Energy spread, Bean fliection at targel
Beamn [anes, Arca Requaed, Wall Thickness, Sheld
Shreidmg, Safer

Confipuration,  Sclf provided

Iterlocks, Ventlauon Required, Tarpet Max Beam size
2 target, Vacuum Pumping system. Type of Extraction,

Total Power consumphion is tabulated

Table-1 The histof PET rachoisotopes

Radw | Target Averape Hall Lafe
ltatop | Reachon posiion
€ encigy
"o 185 KeV 204 min
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REGULATORY REQUIREMENTS FOR
A CYCLOTRON INSTALLATION

Any radiation nstatlabon n the counlry needs 1o
comphy with regulatorny requircments, which s enforced
by competeni auvthonty, The Chamman, AERB under
RPR 1971

To mpoit
manufaciurer needs 1o get a Mo Objection Certeficate

any new umi 1o the country, the
(NOC) from the competent authonty  The NOC can be
issued on the basis of speaifications of the unst grven by
the manvfactwer and the  cerisfication from the
regulatory body of the country of onigin

From the user side, the proposed umit has 10 be
cleared by the qualificd expeny, the Jayour plan of
instaliation has 1o be cleared by the quahified expert A
Preliminary Safety Analysis Report (FSARY should be
cubmuitted to the AERD The PSAR should contan 1) sie
approval 1) desipn approval o} The una
specihications vy the maximum opcranonzt limnts and the

lavoul

facitaty hmetanon ) safety nterdocks in corporate with
the unit vi) waste disposable methods and management
£5)
Guidelhines  for

of different kind of wastes (sohd, hgund &
generated by the unn vit}
decommssiomng the unn The paper wili detand the need

and importance of the each factor
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Original Message--—---

From. Bob Odland [mailto:bob@robertodland com]
Sent: Mon 12/12/2005 312 PM

To: Tesche, Allan

Cc:

Subject: RE: Comment on legislation limiting industrial cyclotrons to non restdential areas

Assembiyman Tesche,
My comments on the message you sent me:

Zonmng ordinances were passed 10 ciiies such as New York and Los Angeles
(o separate residential uses from other types of uses that would

interfere with a safe and healthy Iiving environment for people of all

ages. This separation of uses has mcreasingly been modified to provide

for a more efficient and nteresting hving enviromnent but TEmMams a
leading technigque for preserving the integnty of residential

neighborhoods

Absent explicit provisions in the development code (zoning ordinance),
non-residential uses have been very himited in residential areas. Both
accessory uses and home occupalions (a type of accessary use} have been
traditionally limited to a use that is incidental 1o the primary use
(residential). Not only must the usc be incidental, 1t must be

customarnity incidental.

Many zoning ordinances do not list prohibited accessory uses or home
occupations. Instead, they rely on the incidental criterion and,

somelimes, on performance standards. When there is some question abouf
whether a non-primary use 1s authonzed, the inclination 1s to prohibit

iUin a residential arca in order to protect the safety and welfare of

the surrounding residents.

A particle accelerator designed for medical or research work 1s clearly
not incidental o the primary use of residential lot. Jtis clearly an
industrial use or an accessory use to an mstitutional use (a hospital).

I know of no municipality in the United States or Europe that would
allow such a use in a residential area unless, for some redason, 1l was
explicitly authorized by the zoning ordinance.
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There are many 1ssues which argue against sucl: a use, among which are

the following:

Safety of the nearby residents
Secunity of the garage and its contents against vandalism
Safety of transporting radioactive material in a residential

Inadequate infrastructure 1o support such a use
Lowering of property values in the area
Inadequate expertise of aity staff to monitor such a use

[t should be noted that, under zoning law, operating a usc in the past
does not confer any right to operate it in the future unless the use was

at one time legal at the particular location. A non-conforming usc may
be continued only if it was a legal usce at some pomt before the
regulations were changed. Also, even 1f a prior particle accelerator

had been legally installed in the garage (an uniikely event), the

proposed device would be a substantial expansion of the non-conforming
use, something that is almost always prohibited . In any case, the ity
can prevent a non-conforming use, Or any use for that matter, if 1t1s a
public nuisance - a strong case can be made that this usc would be such

a nuisance.

[ hope this is helpful.

Bob Odland

Robert Odiand Consulting

125 East Palace Avenue, Suite 02
Santa Fe, New Mexico 87501
505 989-7020

505-989-3473 {fax)
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