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Addendum No. 1 
Project: Cath Lab Room 1 Equipment Replacement 
  CHRISTUS St Elizabeth Hospital 
 
Date:  5-19-22 
 
 
All bidders are herewith notified of the following additions, deletions, changes or 
clarifications to the drawings dated 5-17-22 and shall be acknowledged as 
received on the proposal. 
 

1. Refer to Sheet A101 
a. Add Demo Note 6 pointing to existing furred over window located 

on southern end of the east exterior wall corner of Cath Lab  
Room 101 
 

2. Reference revised Siemens equipment drawings, Revision 2 dated 
5/11/22 relocating the UPS and Cabinet in the Equipment Room.   
 

3. See attached Lead Shielding Report from Trinity Physics Consulting, LLC 
dated May 17, 2022.. 

a. Door / Frame 01 and drywall surrounding this relocate new door will 
required 1/32” lead shielding 
 

b. All penetrations (electrical boxes, etc) in perimeter walls shall be 
wrapped with lead equal to the wall shielding noted. 
 

End of Addendum # 1 
 
 

Date: 5-19-22 
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WITH NON-TILTING TABLE

PROJECT MILESTONES TO BE COMPLETED BEFORE EQUIPMENT DELIVERY

Storage area available for storing items during installation

Lead shielding (walls, doors, windows) complete

Climate control functioning 24 hours a day, 7 days a week

Delivery path verified for largest piece, including rails

Casework complete in control room

All walls primed and painted. Flooring installed

Room lighting complete and functional

Network drops active and IP addresses obtained for Siemens Remote Services (SRS)

Nothing hanging below ceiling in area shaded on drawing

Floor thickness and anchoring spec's verified. If req'd, alt solutions per engineer of record in place

All conduits, troughs, in-floor pull boxes and/or core drills avoid conflict with floor plate anchors

Unistrut installed to correct height, location, and levelness (check minimum ceiling height)

Cable runs checked to ensure maximum lengths not exceeded

X-Ray warning light and wiring installed

Contractor supplied electrical wiring / pigtails installed

Cable inlets located per plans

EPO's installed and functional

UPS started and functional

Ancillary equipment (OEM items, booms, etc) installed

Breakers installed and facility power available

All rooms containing Siemens equipment are clean and dust-free
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Christus St. Elizabeth Hospital – Cardiac Cath Lab 1 
May 17, 2022 

Kristen Watkins, Director of Radiology 

2830 Calder Street 

Lumberton, Texas  77657702 

Dear Ms. Watkins, 

This Room Shielding Calculation Evaluation, completed May 17, 2022, specifies the 

minimum required shielding for the new x-ray room being installed in this facility. 

The attached drawings show the placement and thickness of the required lead shielding.  

Also attached are the detailed assumptions used in the calculations.  Thicknesses for alternative 

shielding materials for each barrier are also specified in the attached details.  They include steel, 

concrete, wood, and glass.  All shielding must extend to at least 7 foot above finished floor 

(AFF). 

These calculations are based on the recommendations and shielding data found in NCRP 

Report 147.  Some of these data and methods have been modified in keeping with recent 

research as published in various professional journals. 

In no case will any assumptions used in this report compromise the safety of the general 

public or occupationally exposed employees.  All barrier thicknesses are calculated to reduce 

radiation levels to below the regulated dose limits as required by ALARA. 

When followed by a post-construction survey to verify the integrity of the required 

shielding, this report may satisfy requirements to document dose levels to members of the public.  

For this reason, a copy of this report should be kept on site along with other records that may be 

reviewed by the Texas Department of State Health Services, Radiation Control Program. 

Laura S. Flowers, Ph.D., DABR 

Licensed Medical Physicist No. 10631 



Christus St. Elizabeth Hospital – Cardiac Cath Lab 1 
May 17, 2022 
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*NOTES

Wall 3:  Control window may be Lead Glass or at least 0.75 mm equivalent Lead Acrylic. 

No additional shielding is required above or below. 
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CALCULATION DETAILS: 

This section of the report specifies the assumptions used in each calculation, such as 

distance, occupancy and workload.  For each barrier, the minimum required lead is calculated 

and shown in millimeters.  The calculation is then repeated for concrete, gypsum, steel, glass, 

and wood, any of which may be used in place of lead if the thickness and cost is not prohibitive.  

The minimum required thickness of lead is then transferred to the attached drawing, where it is 

rounded up to a commercially available thickness. 

Rounding up the calculated lead thicknesses to commercially available sheet thicknesses 

also provides a margin of safety over and above those which are inherent in this report.  For 

example, a typical lead-lined wall has two layers of 5/8 inch sheetrock, which is a fairly good 

attenuator for diagnostic x-rays.  Therefore, the shielded exposure rates in these calculations are 

further reduced by roughly 50%.  Other conservative assumptions, such as ignoring attenuation 

in the patient, have been included in these calculations.  The result is that exposures throughout 

the facility are significantly lower than the required limits, in keeping with the concept of 

ALARA. 

Room: Cath Lab 1 Workload (patients per week) = 20 

Barrier: Wall 1 - Door 

Uncontrolled Area, 

Occupancy = 0.125 

Required Pb Limit distance Unshielded 

lb/sq ft inches mGy/wk feet mGy/wk Trans 

1 1/64 0.02 16.65 0.26 0.07635 

Required shielding for various construction materials: 

Lead 0.33 mm 

Concrete 29.4 mm Shielded 

Gypsum 91.5 mm Recommended Air Kerma 

Steel 2.3 mm lb/sq ft (uGy/wk) 

Glass 35.4 mm 2 3.9 

Wood 344.6 mm 
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Barrier: Wall 1 - Hallway 

Uncontrolled Area, 

Occupancy = 0.2 

Required Pb Limit distance Unshielded 

lb/sq ft inches mGy/wk feet mGy/wk Trans 

1.5 1.5/64 0.02 16.01 0.45 0.04412 

Required shielding for various construction materials: 

Lead 0.47 mm 

Concrete 38.9 mm Shielded 

Gypsum 123.2 mm Recommended Air Kerma 

Steel 3.4 mm lb/sq ft (uGy/wk) 

Glass 46.5 mm 2 6.8 

Wood 419.8 mm 

Barrier: Wall 2 - Equipment 

Uncontrolled Area, 

Occupancy = 0.025 

Required Pb Limit distance Unshielded 

lb/sq ft inches mGy/wk feet mGy/wk Trans 

0.5 0.5/64 0.02 15.24 0.06 0.31983 

Required shielding for various construction materials: 

Lead 0.10 mm 

Concrete 10.0 mm Shielded 

Gypsum 27.8 mm Recommended Air Kerma 

Steel 0.6 mm lb/sq ft (uGy/wk) 

Glass 11.8 mm none 19.9 

Wood 149.5 mm 

Barrier: Wall 2 - Outside 

Uncontrolled Area, 

Occupancy = 0.025 

Required Pb Limit distance Unshielded 

lb/sq ft inches mGy/wk feet mGy/wk Trans 

0.5 0.5/64 0.02 16.00 0.06 0.35252 

Required shielding for various construction materials: 

Lead 0.08 mm 

Concrete 9.0 mm Shielded 

Gypsum 24.7 mm Recommended Air Kerma 

Steel 0.5 mm lb/sq ft (uGy/wk) 

Glass 10.5 mm none 18.0 

Wood 136.4 mm 
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Barrier: Wall 3 - Control 

Controlled Area, Occupancy 

= 1 

Required Pb Limit distance Unshielded 

lb/sq ft inches mGy/wk feet mGy/wk Trans 

1.5 1.5/64 0.10 15.15 2.53 0.03951 

Required shielding for various construction materials: 

Lead 0.49 mm 

Concrete 40.9 mm Shielded 

Gypsum 129.9 mm Recommended Air Kerma 

Steel 3.6 mm lb/sq ft (uGy/wk) 

Glass 48.8 mm 2 38.0 

Wood 435.0 mm 

Barrier: Wall 3 - Window 

Controlled Area, Occupancy 

= 1 

Required Pb Limit distance Unshielded 

lb/sq ft inches mGy/wk feet mGy/wk Trans 

1.5 1.5/64 0.10 15.15 2.53 0.03951 

Required shielding for various construction materials: 

Lead 0.49 mm 

Concrete 40.9 mm Shielded 

Gypsum 129.9 mm Recommended Air Kerma 

Steel 3.6 mm lb/sq ft (uGy/wk) 

Glass 48.8 mm 2 38.0 

Wood 435.0 mm 

Barrier: Wall 3 - Door 

Controlled Area, Occupancy 

= 1 

Required Pb Limit distance Unshielded 

lb/sq ft inches mGy/wk feet mGy/wk Trans 

2 2/64 0.10 12.64 3.64 0.02750 

Required shielding for various construction materials: 

Lead 0.60 mm 

Concrete 47.8 mm Shielded 

Gypsum 152.7 mm Recommended Air Kerma 

Steel 4.5 mm lb/sq ft (uGy/wk) 

Glass 56.7 mm 2 54.5 

Wood 484.8 mm 
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Barrier: Wall 4 - CCL2 

Uncontrolled Area, 

Occupancy = 0.5 

Required Pb Limit distance Unshielded 

lb/sq ft inches mGy/wk feet mGy/wk Trans 

2.5 2.5/64 0.02 12.92 1.74 0.01149 

Required shielding for various construction materials: 

Lead 0.88 mm 

Concrete 66.1 mm Shielded 

Gypsum 210.6 mm Recommended Air Kerma 

Steel 6.9 mm lb/sq ft (uGy/wk) 

Glass 76.7 mm 2 13.6 

Wood 604.8 mm 


