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Chapter H 57
RADIATION PROTECTION CODE

H §7.01 Publle policy H 57.09 Therapeutic x-ray installa-
H 57,02 Definitions tions cperated at potentlals
H 57.03 Working conditions ahove 6 B
H §7.04 Fluoroscopic installations H 57.10 X-Ray therapy equipment
H 57.06 Radiographic installations operated at potentials of 60
other than dental intra- KVP and below
oral and veterinary medi- H 57,11 Velerinary medicine radio-
cine graphic Installations

Mobile dtagnosgtic equip- H §7.12 Industrial x-ray and ra-
nen dium installations
Chest photofiucrographlec H 57,13 Sealed radium sources used

m
o
A
<
@

H 57.07
ingtallations in the healing arts

H 67.08 Dental intra-oral radio- H 57.14 Nonindustrial research and
graphic installations trainmg insta.lla.tions :

*'\J SV 1S Cprer
H 5701 Public policy, Since ionizing radiafions and their sources
can be instrumental in the improvement of the health and welfare of /.
the public if properly utilized, and may be destructive or detrimental 7/
to Iife or health if carelessly or excessively employed or may detri- = Zo
mentally affect the environment of the state if improperly utilized, it
is herehy declared to be the public policy of this state to encouragedi-ri i,
the constructive uses of radiation and to prohibit and prevent expo-
sure to ionizing radiation in amounts which are or may be detrimental % '°
to health, The rules adopied in the interest of radiation safety, in
general, conform to nationally accepted standards.
History: Cr. Register, January, 1566, No. 121, eff. 2-1-66,

H 5§7.02 Definitions. (1) ABSORBED DOSE. Energy imparted to mat-
ter by ionizing particles per unit mass of irradiated material at the
place of interest. The unit of absorbed dose iz the rad.

(2) Activity, The number of atoms decaying per unit of time.

(3) ALuMINUM EQUIVALENT. The thickness of aluminum affording
the same attenuation, under specified conditions, ag the material in
question.

(4) AppEp FILTER. Filter added to the inhevent filtration.

(5} ATTENUATION. Decrease in exposure rate of radiation caused
by passage through material,

(6) BARRIER. See protective barpien,

{7) BoArp. The State Board of Health.

(8) BYPRODUCT MATERIAL. Any radioactive material (except special
nuelear material) yielded in or made radioactive by exposure to the
radiation incident to the process of producing or wutilizing special
nuclear material.

(9) CommissioN, The Industrial Commission,
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(10) CoNCRETE EQUIVALENT, The thickness of concrete basged on a
density of 2.35 grams per eubic centimeter (147 pounds per cubic
foot) affording the same attenuation, under specified conditions, as
the material in guestion.

(11) CoNSPANT POTENTIAL (cp). In radiological practice, this term
is applied to a unidirvectional potential (or voltage) which has little,
or no, periodic variation, The periodic component is called the ripple
potential (or ripple voltage).

(12) ConNTrOLLED AREA, A defined area in which the oecupational
exposure of personnel to radiation or to radicactive material is under
the supervision of an individual in chalge of radiation protection.
(This implies that a controlled area is one that requires control of
aceess, oceupancy, and working conditions for radiation profection
purposges,)

(13) Cumit (c)}. A unit of activity defined as the activity of a
quantity of any radicactive nuclide in which the number of disinte-
grations per seeond is 3.700 x 10,

(a) Millicurie is 1/1000 of a curie.

(b) Miecrocurie is 1/1,000,000 of a curie.

(14) DEabMAN SWITCH. A switch so constructed that a ecireuit elos-
ing contact can only be maintained by confinuous pressuve by the
operator,

(15) DI1AGNOSTIC-TYPE PROTECTIVE TURE HQOUSING. A shockproof
x-ray tube housing so constructed that the leakage radiation at a dis-
tance of 1 meter from the target cannot exceed 100 milliroentgens in
1 hour when the tube i operated at any of its specified ratings.

(16) DosE EQUIVALENT (DE). Dose equivalent is the product of
absorbed dose D, quality factor (QF), dose distribution factor (DF'),
and other necessary modifying factors, (DE) = D (QF) (DF).

Notet The term RBW dose has been used in the past, in bhoth radio-
blology and radiatton protection. This term is now reserved for radio-
bmltog%f only and IS replaced by dose equlvalent (DE) for radiation
protection,

(a) Quality factor (QF), The linear-energy-transfer-dependent
factor by which absorbed doges are fo be multiplied to obtain for
radiation protection purposes, a quantity that expresses on a com-
mon seale for all ionizing radiations, the irradiation incurred by ex-
posed persons,

(h) Dose distribution factor (DF). The factor used to express the
modification of biclogieal effect due to nonuniform distribufion of in-
ternally deposited isotopes,

"(17) ExPoSURE bosk. The exposure dose of X- or gatmma radiation
at a certain place is a measure of the radiation that is based upon
its ability to produce ionization. The unit of exposure dose is the
roentgen. (When the meaning is clear, thig term may be shortened to
Hexposure®.)

(18) EXPOSURE DOSE RATE (exposure rate, intemsity). Exposure
dose per unit time.

{19) FiLm BADGE. A pack of appropriate photographic film and
filters used to determine radiation exposure.
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STANDARDS FOR PROTECTION AGAINST RADIATION
APPENDIX D

Concentrations in Air and Wiater Above Natural Background
(Sec notes at end of appendix)

Table I Table 11

Element (atomie Isotope! Column 1 | Colurmn 2 | Column 1 | Column 72

number
) Air Water Alr Water
(pe/ml) {pe/ml) {per/ml) (ue/mi)

mode other than
alpha emission or
spontaneous fission
and with radicac-
tive hali-life less
than 2 hours_.____ e Sub | 1xi0-¢ j_____ U 3X10-5 ... ..
Any single radionu-
elide not listed
above with deeay
mode other than
alpha emission or
spontaneous fission |.
and with radioac-
tive half-life greater
than.2 hours. .- |- oooeeoo IWEO-0 [ OxL0-5 | Ix10-1v | 3% q0-n
Any single radicnu-
clide not listed
above, which de-
cays by alpha emis-
sion or spontaneous
flasion . _____..___ e BX1018 ) A XL0-T 2X10-11 | 8 x10-»

180luble (8); Inscluble (I).

3*Sub” means that values given are for submersion in a semispherical infinite eloud of air-
horne material,

NOTE: In any case where there is a mixture in air or water of more than one radionuctide,
the limiting values for purposes of this Appendix should be determined as follows:

1. If the identity and coneentration of each radionuclide in the mixture are known, the
fimiting values should he derived as follows: Determine, for each radionuclide in the mixture,
the ratio Letween the quantity present in the mixture and the limit otherwise established in
Appendix D for the speeific radionuclide when not in a mixture, The sum of such ratios for
all the radionuclides in the mixturer may not exceed "I” {i.e., *unity’).

EXAMPLE: If radionuclides A, B, and G are present in concentrations Ca, Cp, and Cg,
and if the applicable MPC's, are MPCa, and MPCp, and MPCc respectively, then the con-
centrations shall be limited go that the following relationship exists:

Ca Cr Ca

MPCs MPCp MPCe

2, I either the identity or the concentration of any radionuclide in the mixtare is not knew,
the limiting values for purposes of Appendix D shall be:

a. For purposes of Table I, Col, 1—6 X14-12

b. For purposes of Table I, Col, 2—4 X10-7

c. For purposes of Table II, Col. 1—2 X10-1+

d, For purposes of Tabie 1T, Col. 2—38 X10-8

3. If any of the conditions specified below are met, the corresponding values specified below
may be used in lieu of thoge specified in paragraph 2 above.

a. If the identity of each radionuclide in the mixture is known but the concentration of one
or more of the radionuelides in the mixture is net lmown, the concentration limit for the mixture
is the Hmit specified in Appendix D for the radionuctide in the mixture having the lowest
coneentration limit; or

b, If the identity of each radionuclide in the mixture is not known, but it is known that
cerénin radionuclides specified in Appendix D are not present in the mixture, the concentration
[imit for the mixture is the lowest coneentration limit specified in Appendix D for any radio-
nuclide which is not known to be absent from the mixture; or
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197x-13 WISCONSIN ADMINISTRATIVE CODE
STANDARDS FOR PROTECTION AGAINST RADIATION
APPENDIX D

Concentrations in Air and Water Above Natural Rackground
{See notes at end of appendix)

Table 1 Table IT

¢, Element (atomic number) and isstope | Column 1 { Golumn 2 { Column 1 | Column 2

Air Water Ajr Water
(pe/ml) (#e/ml) (ue/ml) (ue/mi)

Ii it ia known that Sr 90, 1 125, 1 126, I 129,
T 183, (E 138, table 1E only), Ph 2110, Pol
210, At 211, Ra 223, Ra 224, Ra 226, Ac
227, Ra 228, Th 230, Pa 281, Th 232, Th-
nat, Cm 248, Cf 254, and Fm 266 are not
present . ..ol Y PR, 9x19-5 . __ 3 X116

If it is known that Sr 90, I 125, I 126, 1 129,

(I 181, T 1838, table il only), Pb 210, Po,
210, Ra 228, Ra 226, Ra 228, Pa 281, Th-|
nat, Cm 248 Cf 264, and Fm 258 are not|
PPBSENE oo oo e e e e m 6X10-8 4 _._______ 2 X10-%

1f it is known that Sr 90, 7129, (I 126, I 126,

1131, table IT only), Pb 210, Ra 226, Ra

228, Cm 248, and Ci 254 are not present |- ... ._.____ ZX10-8 §__._______ 6 x10-7
If it is known that (I 129, table IT only),
Ra 226, and Ra 228 are not present.__._]. .. __ e BXIOA L. 1X16-7

#41{ it is kmown that alpha-emitters and Sr 90,
I 129, Pb 210, Ac 227, Ra 228, Pa 230,

Pu 240, and Bk 249 are not present_____ 3109 ... I L L

If it is known that alpha-emitters and b
210, Ac 227, Ra 228, and Pu 241 are not

present . .. oo X106 | L. IX10-4 ...
I it is known that alpha-emitiers and Ac)
227 arenot present. . _ .. o L. _ SR04 oL L Ix10-te | ...

If it is known that Ae 227, Th 280, Pa 281,
Pu 238, Pu 239, Pu 240, Pu 242, Pu 244,
Cin 248, Cf 249 and Of 251 are not pregent] 3 X101 (__________ 120008 ...

**E?RA’I‘UM: Fhis line shouid read: 7210, Ac 227, Ra 228, Pa 230, Pu 241, and Bk 248
are not”

4. If the mixture of radienuelides eonsists of uranium and its daughter products in ore dust
prior to chemical processing of the uranium ore, the values specified below may he used in
lisu of those determined in accordance with paragraph I above or those specified in paragraphs
2 and 3 above,

&. For purposes of Table I, Col. 1—1X10-19 ue/ml gross alpha activity; or 2.5 X10-11
pe/ml natural uranfum; or 76 mierograms per cubic meter of air hatural wanium,

b, For purposes of Table I, Col. 1—3 X10-12 pe/ml pross alpha activity; or 8 X10-1%
pe/ml natural uranivm; or 3 micrograms per cubie meter of air nataral uranium,

5. For purposes of this note, a radionuclide may be considered as not present in a mixture

if (a) the ratio of the concentration of that radionuclide in the mixture (Cs) to the concentra-
tion llrrgrt for that radionuelide specified in Table II of Appendix D (MPCs) does notexcead 1/10,
11

1
(i.e. £ —) and (b) the sum of such ratios for all the radicnuelides econsidered as
PO 10
not pregent in the mixture does not exceed ¥4 ie.
Ca (433

+
M PCs MPCp

Hetoony s 8 i
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