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2 ACTION PLAN 9: SURGE CAPACITY 

Based on the Disaster Medicine literature and personal experience the following action plan is recommended 

for hospitals AT THIS STAGE by the Consultancy Panel while preparing for the Pandemic.  

This technical advice document must be read in conjunction with the Plan to Manage COVID-19: Spatial 

Response Strategy for the Epidemic (Republic of South Africa, 2020). 

 

DISASTER MEDICINE ALGORITHM1 
C: Command and Control 
S: Safety 
C: Communication 
A: Assessments 
• Surge Capacity 

The various steps of this Algorithm will be addressed in the follow-up Action Plans. 

2.1  WHAT IS SURGE CAPACITY  

Surge Capacity is defined as the additional capacity that is available within a facility to address an influx of 

patients in a disaster (as this Pandemic) (Wallis & Smith, 2011) 

It is a balance between space, equipment and human resources, which need to be aligned. 

 
1 (Advanced Life Support Group, 2019) 
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Figure 1: Components of Surge Capacity 

2.2  TYPES OF SURGE CAPACITY WITHIN HOSPITAL COMPLEX  

The following types of surge capacity can be distinguished within the hospital complex: 

2.2.1  CRITICAL CARE CAPABILITY  

• Within the infrastructure approach there is no distinguishing between Intensive Care and High Care 

facilities, these are all grouped together as Critical Care space. 

• The surge critical care capability of a facility refers to space in the complex that can be converted IN AN 

EMERGENCY to critical care space, meeting the criteria for critical care space. 

• This could include, but are not limited to, these spaces: 

o Theatre recovery rooms 

o Theatres (taking the need to reserve theatre capacity for emergency surgery into account) 

o Treatment rooms that can be utilised for critical care space 

o Ward space that can be utilised for Critical Care Space 

2.2.2  HIGH DEPENDENCY WARD SPACE  

• Patient space (for example ward space) which is not currently used for patients in the total number of 

approved beds, but is not structurally changed in such a manner that it cannot be converted back to 

patient space IN AN EMERGENCY. 

2.2.3  LOW DEPENDENCY WARD SPACE  

• Identified non-clinical space that can be used to accommodate patients IN AN EMERGENCY.  For example, 

but not limited to: 

o Parking garages (walled in) 

o Patient dining halls 

o Staff dining halls (if alternative space for staff can be identified) 

o Hospital recreation halls 

o Physiotherapy Gymnasium 

o Occupation Therapy Space 

• Prioritise space and calculate lead time to prepare/convert each space. 
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• It may be required to consult an infrastructure engineer on certain spaces. 

2.2.3.1 NON-IDEAL LOW DEPENDENCY WARD SPACE 

o In some hospitals an additional sub-category is distinguished. 

o This is non-ideal space that can in an EXTREME EMERGENCY be converted to patient space: 

▪ Large entrance lobbies that can accommodate patients but may disrupt flow in the 

hospital. 

▪ Wide passages that can accommodate patients but will be disruptive to hospital 

functioning. 

o Most hospitals do not make use of this category of space. 

o It is recommended that hospitals calculate this space but do NOT add it to their surge capacity. 

Keep this data in reserve for an extreme emergency. 

2.3  CRITERIA FOR SPACE  

Surge capacity is initially ONLY calculated on physical requirement. 

For the purpose of this document the focus will be only on the bed and critical care space. However, the full 

detailed information to calculate other surge spaces such as Resuscitation Space or Emergency Centre 

(Emergency Department/Accident and Emergency Unit/Casualty Department) treatment Space is available in 

the Disaster Medicine textbook (Wallis & Smith, 2011). 

2.3.1  HIGH DEPENDENCY CARE  

This level of care will most properly be surge capacity in unused wards or space originally designed as ward 

space: 

• Space 6m² per bed 

• Space between beds nose-to-nose 2 m per patient (Infection Control Guidelines for COVID-19 (National 

Dept of Health, 2020)) 

• Space between rows 2m (National Dept of Health, 2020) 

• Infusion hook(s) 

• Access to oxygen at a flowrate up to 10 l/min (critical for this level of care in COVID-19 patients) (WHO, 4 

April 2020) 

• Access to suctioning 

• Ablution facilities (see note below) 

• Emergency lighting 

• Access to electrical plugs 

• Bed must be able to accommodate the patient in fowlers position AND able to turn patient into prone. 

• Airflow – preferably natural air flow. 

 

2.3.2  LOW DEPENDENCY CARE  

This level of care can be accommodated in ALL other space within the complex. The advantage of this level of 

care in the hospital-complex will be the availability of support services such as radiology, other support 

services, hospital kitchen services, access to structured laundry service and hospital security. 

• Space 6m² per bed 
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• Space between beds nose-to-nose 2 m per patient (Infection Control Guidelines for COVID-19 (National 

Dept of Health, 2020)) 

• Access to oxygen at a flowrate up to 10 l/min (WHO, 4 April 2020) – this can be provided by oxygen 

concentrators (lower flow) or cylinders. 

• Bed must be able to accommodate the patient in Fowlers position – prone position is not part of care at 

low dependency level – so more basic beds can be utilised. 

• Airflow – preferably natural air flow. 

2.3.2.1 ABLUTION FACILITIES AT BOTH LOW AND HIGH DEPENDENCY CARE  

It is critical that in the case where additional surge space is mobilised adequate planning / alternatives 

may be needed to ensure that sufficient ablution facilities are available or can be provided through ad hoc 

arrangements/renting of facilities: 

• Showers/baths: 1/12 patients 

• Urinals: 1/20 patients 

• Toilets: 1/12 patients (maximum 1/20 patients) 

• Basins: 1/12 patients 

It is possible to rent ablution blocks that can be placed, for example, in a parking garage and be connected 

to sewage and water systems. 

This should not limit the surge capacity numbers but it should be stated that there is an additional 

requirement for additional ablution facilities for the operationalising of the surge capacity. 

2.3.3  CRITICAL CARE SPACE  

This level of space is very critical to calculate as it will most probably be utilised in the pandemic. 

Critical care space should be limited to facilities with a current Intensive Care or High Care Capability to ensure 

that the necessary clinical skills and critical care equipment are available for critical care. Hospitals that do not 

have current Intensive Care or High Care capabilities should focus on establishing a short-term high care 

capability where patients can be ventilated if needed, awaiting transport to a higher level of care. 

A detailed set of information is available in the National Department of Health guideline document. The 

Appendix to the document contains the detailed requirements for critical care facilities. A summary is 

provided: 

• Space: 8 m² 

• Spacing minimum 2,5 m nose-to-nose 

• Infusion hooks X 4 at a flow rate of 30 l/min 

• Oxygen outlets X 2 (A Y-connection can be used2 ) (WHO, 4 April 2020) 

• Medical Air outlet X 1 (This is the most limiting factor as air is not normally piped to ward areas. 

However, there are ventilators that do not require air as some ventilators are equipped with 

compressors and do not require air.) 

• Suction outlets X 2 (minimum 1) 

• Power supply x 6 with minimum 2 on back-up power (Multi-plugs can be used if it is equipped with an 

overload protector.) 

 
2 Critically important that if ward space is earmarked for critical care space, the oxygen reticulation to the ward 
CANNOT accommodate a ventilator per oxygen outlet. As a rule of thumb only 60% of the ward oxygen outlets 
can be used for ventilation, and the rest of the outlets must be left unused. 
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• Emergency lighting 

• Airflow – preferably natural air flow. 

Minimum equipment guidelines: 

• Bed suitable for critical care able to accommodate patients in prone, as well as Fowlers position 

• Ventilator X 13  

• Monitoring system X 1 

It is recommended that the additional critical care spaces MUST be inspected by a bio-medical engineer with 

regards to oxygen supply and an electrician with regards to electrical overload and protection. It is noted that 

emergency critical care spaces may not be protected by uninterrupted power supplies and iso-lock units leaving 

the spaces more vulnerable, requiring detailed fire protection planning. It must however be seen and measured 

against the declared disaster and the needs. 

2.4  OTHER CRITERIA 

2.4.1  CRITERIA FOR FURNITURE 

One of the limiting factors in optimal optimisation of the surge capacity is availability of physical beds for 

patients in this additional space. 

As indicated in Action Plan 1 the cheapest option for additional beds for surge facilities is the repair of unused 

hospital beds that may be available. (This has in Sierra Leone during the Ebola-outbreak provide vast number 

of beds for the use by cannibalising beds by a workmen team to repair optimum number of beds.) It did 

however require additional mattresses. 

It is however NOT necessary to procure specialised beds for surge capacity. If, however hospitals need 

improved beds, current hospital beds can be moved to surge facilities and new beds procured for current 

wards to enhance higher levels of care. 

A simple, low cost, bed that could accommodate Fowlers position and if needed change to a prone surface has 

been designed. This bed folds for easy storage. 

 
3 It is proposed that each bed is equipped with a ventilator due to the sudden deterioration observed with 
patients. CPAP is seen as a tool in the case management. At a minimum, ventilators should be available for 
80% of all critical care beds. 
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Figure 2: Example of a locally designed collapsible hospital bed (Available in two heights)4 

2.4.2  OXYGEN SUPPLY EQUIPMENT 

An essential need is oxygen carts to transport oxygen cylinders to areas where no piped oxygen is available. If 

inadequate oxygen carts are available logistical trolleys may be used. Cylinders must however be placed 

upright during use. A useful alternative is to tie oxygen cylinders with simple straps to the head of beds to 

prevent cylinders from falling over. 

Availability of regulator/flow meters is a critical item. Ensure that regulators are aligned with the cylinder 

system. Currently both bull-nose oxygen regulators and pin-index regulator systems are still in use in the 

country, requiring very detailed planning. 

If emergency short term ventilation from cylinders is envisaged ensure that high pressure regulators are 

available to connect ventilator to cylinder. 

 

Figure 3: Bullnose Oxygen Flow meter regulator 

 
4 Right to Care has no link to the company  
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Figure 4: Pin-Index Oxygen Flow meter regulator 

 

 

Figure 5: Fixed pressure high pressure regulator for coupling of an emergency ventilator 

It is proposed that smaller oxygen cylinders (0,93 and 1,84 kg) cylinders are reserved for use by the Emergency 

Medical Services – except for the small number of 0,930 kg cylinders used on patient gurneys. 

The 4,8 kg cylinders are ideal for hospital use.  

Other equipment criteria will be discussed in a follow-up Action Plan on treatment. 

2.4.3  CRITERIA FOR LINEN 

The norm is three (3) sets per linen per bed, to determine linen needs. 

2.4.4  CRITERIA FOR STAFFING 

There is detailed work done on staffing of surge capacity but as a GUIDE it can be stated that the norm is 1 

bed:1,2 staff members to maintain a 24/7 service (Republic of South Africa, n.d.). Hospitals should analyse the 

possibility of redistribution of current staff, allocating staff from other areas to the surge facilities. (A task team 

is working on a national human resource strategy).  

The staff allocation should provide a staffing level for nursing staff in high dependency areas of 1 bed:6 nursing 

staff members at any given time (Toubkin, 2020). Low dependency can be 1 bed to 10 staff members on 

condition support staff is available. 
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2.5  CALCULATING THE FACILITY’S SURGE CAPACITY  

2.5.1  STEP 1: IDENTIFY SPACE  

• Evaluate the hospital complex critically to identify all spaces that can be used for surge capacity. 

• Consider all spaces in the complex. Some spaces may not be within the current hospital and may 

include space in nurses’ homes, nursing colleges, recreation halls. 

• Evaluate the specific space that can be used for critical care capabilities. 

• Take into consideration the need for IPC measures like doffing and donning areas  

• Be aware of the need of Maintenance Services to access certain areas (e.g. Access to booster pumps, 

electrical sub-stations) 

 

2.5.2  STEP 2: CLASSIFY SPACES  

• For each space classify the space as: 

• To be used for critical care 

• To be used for high dependency care (see descriptors above) 

• To be used for low dependency care (see descriptors above) 

2.5.3  STEP 3: OBTAIN MEASUREMENTS OF SPACE  

• Measure the spaces and calculate square meters space available per area. (There is a useful free app 

“Distance” available that helps to measure spaces.) 

2.5.4  STEP 3: CALCULATE ACCOMMODATION PER SPACE  

• Calculate how many beds can be accommodated in the area in the specific classification, using the 

above norms for guidance. 

• Record this data per space. 

• Record additional needs to operationalise these spaces such as toilets or ablution blocks that must be 

rented. 

• Identify all urgent repairs that may be needed to operationalise these spaces such as broken 

windows, plumbing repairs or electrical maintenance. Obtain cost and timelines to achieve these 

repairs. (This provides critical information on lead times to operationalise unused spaces.) 

2.5.5  STEP 4: CALCULATE FURNITURE NEEDS  

• Calculate the required beds to optimise space and determine shortages per type of bed. 

• Determine how many old beds can be operationalised for use in surge facilities. 

• Specifically analyse needs for mattresses and pillows. 

• Plan for these shortages. 

2.5.6  STEP 5: CALCULATE EQUIPMENT NEEDS  

• Calculate equipment needs, especially in the critical care areas. 

o A detailed discussion on equipment needs will be included in a follow-up Action Plan on 

Treatment. 

• Pay special attention on the need for ventilators. 

o Detail to follow in Treatment Action Plan. 
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• List of all shortages to be available for central coordination. 

• Plan for shortages in collaboration with the Silver Command level. 

2.5.7  STEP 6: CALCULATE LINEN NEEDS  

• Calculate the need for additional linen to provide for surge capacity. Be aware of the turn-around 

time when calculating the requirement if laundry services are centralised in a district. 

• Plan for shortage. 

2.5.8  STEP 7: CALCULATE THE HUMAN RESOURCE NEEDS  

Use the rough norm to determine additional HR needs. 

A detailed guideline will be issued by the National Dept of Health on HR in the near future. 

2.5.9  STEP 8: RECORD FINDINGS  

• Record the capacity of every space 

• Record shortages that cannot be provided for and elevate with surge figures to higher level (Silver 

Command). 

• Record additional facilities that must be rented to operationalise spaces such as toilets. 

 

Space 

High Dependency Care Low Dependency Care Shortages 

Can be 
prepared 
within 24-

Hours 

Can be 
prepared 
within 48-

hours 

Can be 
prepared 

in 72-
hours 

Can be 
prepared 
within 24-

Hours 

Can be 
prepared 
within 48-

hours 

Can be 
prepared 

in 72-
hours 

 

Patient 
Dining 
Hall Floor 
5 

   27 beds   

Only 14 beds 
available Require 
13 more 

Staff 
dining 
Room 

    8 beds  
Beds available 
from bed store 

Training 
dept  30   4  

8 beds available in 
simulation rooms 
require 26 more 

Parking 
garage 

     250 

No beds available 
– Hire 4 ablution 
units booked with 
B-Hire 

Table 1: Example of Surge Capacity summary 

3 SUMMARY 

It is impossible to provide the full scope of relevant information in a short action plan on calculating surge 

capacity. Links and references to further information is therefore provided. 

Surge capacity calculation requires a detailed, step-by-step approach with detailed recordkeeping. 

Surge capacity will be activated from a coordination level based on lead times in operationalising the capacity. 
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The International Red Cross Manual on Hospitals for the War Wounded that can be downloaded free from the 

website provides very valuable guidelines (ICRC, n.d.). The South African Disaster Medicine textbook has a full 

section on surge capacity (Wallis & Smith, 2011). 

The WHO manual provides valuable guidelines for the erection of temporary facilities. This will be dealt with in 

a follow-up action plan (WHO, 2020). 

This action plan will be followed by a sequentially 

numbered Action Plan continuing the preparation 
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Hospitals 
for the 
War 
Wounded 
(Free 
download) 

 

https://www.icrc.org/en/doc/assets/files/other/icrc_002_0714.pdf 

WHO 
Guidelines 

 

https://www.who.int/publications-detail/severe-acute-respiratory-
infections-treatment-centre 

 

  

https://www.icrc.org/en/doc/assets/files/other/icrc_002_0714.pdf
https://www.who.int/publications-detail/severe-acute-respiratory-infections-treatment-centre
https://www.who.int/publications-detail/severe-acute-respiratory-infections-treatment-centre
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COVID-19 HOSPITAL PREPARATION 

CHECK-LIST FOR PREPARATION THIS FAR 
Ser 
No 

Action Date Completed 

1.  Training completed in triage Sieve and Sort for all screening and 
receiving personnel and posters are printed and available for use. 

 

2.  Triage tags are available and supports the Triage process  

3.  Posters for doffing and donning PPE from the NDOH Guidelines are 
printed and available 

 

4.  Screening, testing and triage facility was planned, and equipment is 
available 

 

5.  Surge capacity of the facility is calculated and recorded indicating: 

• Additional space for ICU/ventilation capabilities 

• Additional patient care space for high dependency care 

• Additional patient care space for low dependency care 

 

6.  Bed repairs / additional sources to provide beds to surge capacity in 
in place 

 

7.  All available ventilators were identified and process to service the 
unserviceable ventilators is in place 

 

8.  Oxygen cylinders and regulators are checked and serviced  

9.  Supply line for oxygen cylinders refills were reviewed and checked, 
supplier can shorten turn-around time if required 

 

10.  The Red Area that will be used for patient care was identified and 
include all the levels of care available at the hospital 

 

11.  The Red Area is separated from the rest of the hospital by a Yellow 
Transit Area. The Yellow Area has adequate facilities to 
decontaminate staff and equipment coming out of Red Area. 

 

12.  Plan is in place to move COVID-19 patients from Red Area to and 
from x-ray department 

 

13.  The Green Support Area has been identified  

14.  All areas are demarcated, and signage is available to be placed 
when required. 

 

15.  The PPE guidelines from the National Department of Health was 
evaluated and all needs determined.  

 

16.  PPE stock is ready and sufficient for at least seven (7) days  

17.  Temporary ventilation capability is planned for movement of 
patients if required and oxygen is available for transfers. 

 

18.  Planned beds can accommodate Fowlers position and oxygen 
administration. 

 

19.  Palliative Care is considered, facilities and staff were planned  

20.  Hospital Command is planned, and members of command identified  

21.  Command Centre is prepared  

22.  Communication capabilities are available for Command centre  

23.  Daily bed statistic monitoring is in place  

24.  Patients that  

• Can be discharged  

• Can be transferred to a lower level of care 

• Need to stay at current level of care 

• Require for transferring to a higher level of care 
Are identified on a daily basis. 

 

25.  Safety officers are identified to supervise and control use of PPE  

26.  Every area is informed of PPE requirements in that area and  
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Ser 
No 

Action Date Completed 

posters for requirement, donning and doffing is displayed 

27.  Access control is in place: channelling all patients through 
screening facility 

 

28.  Red Isolation Area is locked-down with strict access control  

29.  Planning is in place for: 

• Patient control in isolation area 

• Visitor control 

• Specimen security 

• Body security 

• Traffic and transport control 

 

30.  Decontamination is planned and decontamination solutions 
identified 

 

31.  Measurements and mixing instructions for decontamination are 
issued and solutions are replaced daily (where applicable) 

 

32.  Containers and process is in place to decontaminate visors  

33.  Equipment for vehicle/ambulance decontamination is made 
available and solutions replaced daily (where applicable) 

 

34.  Body management is planned and equipment/bags ready  

 

 

 


