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Shielding Design
SLE Cath Lab room (1 €218)

The following shielding plan was developed in accordance with NCRP 147,
Structural Shielding Design for Medical X-Ray Imaging Facifities.

The SLE-CV Cath Lab is installing a new Siemens Artis Zee fluoroscopic system.
This device is to be located on the first floor in Saint Luke’s East, 100 N.E. Saint
Luke’s Boulevard, Lee’s Summit MO 64086 in Cath Lab-2 room (1C218).

The fluoroscopic system image-recéptor assembly serves as a primary beam
stop, hence only secondary radiation need to be considered for the procedure

room.

For the secondary x-ray beam following equation was used:
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Buarrier = the transmission factor
Xparrier = the thickness of the required additional shielding material
(mm)

Xpre = the thickness of the existing barrier (mm)

P = shielding design goals (mGy/wk)

T = occupancy factor

d = distance from the radiation source (m)

K' = average unshielded air-kerma per patient at 1 meter due to
(Primary or secondary radiation) (mGy/pat)

N = number of patients/week

U = Use factor for barrier

a, B, y = fitting parameters for transmission of broad primary or
secondary x-ray beams (materials specific)
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Assumptions used in this calculation were:

1. Shielding design goals
a. (2 mrem/week) for all uncontrolled areas
b. (10 mrem/week) for controlled areas

NI

. Occupancy factors (T) used were:
a. 1 for Control room; Adjoining Control room; Future PET/CT room;
Floor above and below
b. 0.5 (1/2) for patient care areas
c. 0.2 (1/5" for hallway and rest room

3. Distance to the walls from the radiation source: (see attached spread
sheet for details)

a. 1 foot distal exterior walls

b. 1 meter above current floor to .5 meters above floor above (table).
(16-3.28'+1.64' =14.36")

C. 1 meter above current floor to 1.7 meters above floor below (table).

(Ground Floor)
4. The K value
a. Secondary (AH Barriers) 3.8 mGy/patient (NCRP 147, Table
4.7:Cardiac Angiography)

5. The number of procedures per week were provided by Dave Strelow to be
13 per week basted on work load at SLH, was increased based on NCRP
147, Table 4.3 and estimates to account for future growth:

a. 25 procedures per week

6. Lead equivaient thickness
a. N/A

The calculated barrier thicknesses (x) were: [See Attached]



Construction Requirements:

Location Required Currently Additional Required
AB (Wall) 1/16 inches of lead None 1/16 inches of lead
C1D {Wall} 1/16 inches of lead None 1/16 inches of lead
C1D (Window) 1/16 inches of lead None 1/16 inches of iead
equivalent equivalent

DEF (wall) 1/16 inches of lead None 1/16 inches of lead
FG (Wall) 1/16 inches of lead None 1/16 inches of lead
GHI (Wall) 1/16 inches of lead None 1/16 inches of lead
1J (wall) 1/16 inches of lead None 1/16 inches of lead
JCA (Wall) 1/16 inches of lead None 1/16 inches of lead
JCA (Doors) 1/16 inches of lead None 1/16 inches of lead
Ceiling 3.6 inches of concrete | 5 inches None

Floor (Ground Floor) None None

Please be advised that any changes in the design of the room, designation of
adjacent areas, types of radiation producing machines installed, or significant
changes in the work load will necessitate reevaluation of the shielding
requirements. Also any shielding required needs to be extended to 7 feet above
floor and no holes or voids are acceptable in the shielded barrier, All outlet
boxes, corners, joints, window frames, and door frames must be shielded to the
same rating as the barrier.

Questions regarding these calculations should be directed to Roy Sions, Radiation
Safety Officer, Saint Luke's Health System. Phone: 816-932-6262, email

rsions@saint-lukes.org.

Signature: __ % D Heia Date: -2 -0l€
Missouri Qualified Expert: QE145




967°7- 0 3|gel Woyy 1oNeds (=,9/5°6- 87 ¢+ X) Mmojag

9E"vT 9T 9iqel WoJ) 1ISNeIsS (=9 T+87 E-,X) droqe
__ pRID U FL1 TR
912I0U0Y  EGSS'E JIEELS'D £90T0 TLE0'0 ZSEOFOO'C 9E9°SHY Sz 08°E  SBLETP 9EFT t T [4 Bupay,
peaT TIEQ0 |[T8¥L0 t6¥T YSET 8TSEOTO0 POCELT sz 08t C10L ¢ T T Z {Aemjjey ssouoe ) 3
PEST 6L20°0 I8FL'0  te'rl rSeE? 2LLT610°0 TeCPOT ST 08 B9CP T 0 T Z {Remyiey) or]
pes PLEDD |[LBPLO VeI ¥seT LZOP600'0 S0L°ZTZ T4 08'E 9LV S'sT S0 T [4 (wooy wwsaned) 1t
pea S9v0'0  |[T8kL'0  vEPT tSE'T S600500°0 BEZ66E Ly 0%'E 88V 9t T T Z {wooy j011u03) |HD
PEI 0’0 IBPL0 bERT eee EL59500°0 0S9'ESE YA 08'e E8T'S L1 T T [4 {asn 12410) 94
Azuednoao ou {wooJ swdinb3) o4
pea 90500 ||tB¥LO  vEVT |21 PSEBEDD'0 ESY'TEIS S¢ 08t 89Z'v 14 T T [4 {1D/13d a4mind} 43Q
peat I¥P00 [T8P2'0  v6'F1 PEE'T S616500'0 899°v18 Y4 08°E  PSEE 1T T T 9 {wooy j013Uo)) g2
jres 9/TO0 ||T8PL'D  ¥6'PT 114 B6SSELFO0 EETTY 14 08'e  L0L9 (44 ¢o T C {Aem)jenq} vo
[=Ch] 80E0°0 |ITBFLOD  PGFT PSEL LIVESTO0 £9E°0tT 74 0Bt [ESB 8¢ T 1 z (wocy aayo) av
PES SL10°0 [I8PL0  voPL rSe'C 0S59ELP0°0 EETTY L T4 08t L0479 [ 44 o T < {wooy 159y} av
(sayouryx A g 0 g (warur) swsneg 3 {w)p fwp L N (wemwm) uoneIo]

(asop Jo q

[2oL) % tequini

(fCe / d)+11/100 / 9+ gllut. (e /1) X
{agny Adozoionq - 7)) ajqeL - MERUODS FHT-dHIN) BIBP U0isSSILILLS) WEST peoiq 1o} 1ataeled Sud L
(%3/3) 10178} UQIsSSILISTE ) q
[P/NwLeNa=%] {p)3utod 2e 250p papieiysun o3
B T4 N
{77 21921 ZFT-dy¥ON) 1913w T e juaed Jad ewsay-lie papisiysun afelany b
|leas 0} 23uBisIg P
10308y Aduednadg 1
asn n
{{oom fwaiw GT) eale pajjouod pue (Yaam /LB 7} ale Pa(j01Iuodun] i 3soq 3

{81221} 9e1 Y3ed 315




Z EFIPBSY 0

I PSSOCrED
Z SZ008S8T0

€ SY8re8LED

4 |¥RICITLO

C 460500890

z £4£00626'0

S 6PZESTOS'T

Z T9TFLSL00

[4 £60STTETO
Fd L9TFZSL00

{waw} 1w (wasw) asog
fel0L 4

03 » (WT-} [0 / F1-{Xada 0)A¥a({D / f }+T)] =

213J0U0) §

peaj| §790°0
pe3| 5290°0

pea) 52900

pes| sz90'0

peaj 52900

peaj $790°0

pes| 52900

pea)| 52900

pea| 52960
pesj s290°0

{sayou)
a3

sulo

{AemyjeYy sscuoe ) Of
{Aemirey) or

{wooy waned)
{wooy jo13u0D) IHD

(asn v n0) o4

{125/13d 2:ming) 43g
{wooy jonued) ad
(AemjieH) v

(wooy anyio) av
{wooy 159Y) gv
UoIEI0

4

SL8T = Yau9T/g
SZT = Yaul g/t
SLE60 = Youi Zg /e
ST90" = Your 91/
STTED = Youl ZEf1T




e

T

B L I S




