
Community Risk 
Management Plan 
2025 -2028 

ORH Fire Cover Review 
Data Presentation 



Click to edit Master title style

1. Who are ORH? (slides 3 - 7) 

2. Incident Data

3. Response and Performance 

4. On Call Data

5. Individual Station Location Optimisation 

6. Site Search Maps

7. Investments Modelling 

8. On Call Availability Changes 

9. Second Wholetime Reintroductions

10. Single Wholetime Additions 

11. On call Upgrade

12. New Station Location 

13. Efficiencies Modelling 

14. On Call Second Pump Removals 

15. Second Pump Downgrade Summary 

16. Appliance Removals 

17. Small Incident Unit Data

18. Rossington Options 

19. Birley Options 

Contents 



1. Who are ORH? 



Who are ORH? – Operational Research in 
Health 

• ORH have supported 33 other FRS’s to optimise resource use and respond in the 
most effective and efficient way

• Help FRS’s to understand and quantify risks which allows fire services to use their 
people and vehicles in the most effective manner

• Evidence how they match resources to risk in an appropriate manner

• Work within a financial envelope identifying opportunities for efficiencies and 
reinvestment 

• Their work therefore provides vital, independent, data driven support to the 
development of Community Risk Management Plans (CRMPs) for UK FRSs.



ORH and UK FRS 



What is a Fire Cover Review

ORH supports the CRMP planning process by building a simulation models 
of the service to predict the impacts of potential changes. 

This enables FRS’s to ensure that they have the right resources in the right 
places at the right times to respond effectively and efficiently.

• Data-led methodology to understand the operational complexities.

• Evidence-based outcomes are easily understood and can support public 
consultation.

• Some of the questions we help services to address include:

        Where is the optimal location for a station?

        What is the ideal balance between on-call and wholetime resources?

        



ORH Video 

This video introduces ORH’s approach for fire services, taking a data-led 
methodology to understand the operational complexities 

ORH’s experienced consultants ensure that the evidence-based outcomes 
are easily understood and can support public consultation.

Fire – ORH (orhltd.com)

https://www.orhltd.com/sector/fire/


ORH Scope of Work  

•  Data Collection

•  Analysis of Current Profile

•  Model Validation 

• Appliance Contribution Modelling

• On-Call Availability

• Alternative Duty Systems.



ORH Simulation Model Overview



Model Validation – Overview

• The purpose of the model validation process was to ensure that ORH’s simulation 
model reflects the real-life behaviour of SYFRS appliances. 

• There are several stages involved in preparing a validated model. A detailed 
understanding of the way the service functions is required (gained through data 
analysis and consultation), and this is combined with a sophisticated travel time 
calibration process.

• ORH’s simulation model considers temporal variations in demand and operational 
parameters, and the model validation process includes the calibration of travel times 
by time of day to ensure that any effects of varying travel conditions are replicated. 

• For the model validation, most analysed operational parameters used the sample 
April 2021 to March 2023. A five-year sample (April 2018 to March 2023) of historical 
incident locations was used to ensure a robust sample. There was a close 
correspondence between the model and the actual analysed position. This can be 
seen in the measures of response performance and the station workload. The model 
could therefore be used with confidence to explore the effects of changes in 
operational parameters, such as crewing and station deployments.



Model Validation – Response Time Distribution



Model Validation – Mean Response and Workload



2. Incident Data 



All Incidents – Average Daily Demand



All Incidents – Demand by Month



Fire – Average Daily Demand



Special Service – Average Daily Demand



False Alarm – Average Daily Demand



All Incidents – Demand by Hour and Category



Fire – Demand by Hour and Subcategory



Special Service – Demand by Hour and Subcategory



False Alarm – Demand by Hour and Subcategory



Average Pumps Per Incident 



Average Pumps Per Incident – Day (08:00 – 19:00) 



Average Pumps Per Incident – Night (19:00 – 08:00)



Average Pumps per Incident by Subcategory



Average Pumps per Incident by Subcategory



Simultaneous Incidents



3. Response and 
Performance
2-year Sample (April 
2021 to March 2023)



Daily Responses by Callsign



Daily Responses by Callsign – Day (08:00 – 19:00)



Daily Responses by Callsign – Night (19:00 – 08:00)



Daily Responses by Callsign – Overnight (23:00 – 07:00)



Mean Average Call/Incident Cycle Times



Average Crew Turnout Time by Callsign



Response Time by Incident and Community 
Risk Category



4. On Call Data



On Call Availability by Month



Availability by Pump (pre/post Jan 2023)



Availability by Pump – Full Sample Overview



Demand and Pump Availability by Hour



5. Individual Station 
Location Optimisation



Individual Station Location Optimisation

• ORH have used optimisation modelling to assess potential new individual station 
locations. This has been completed by assessing lots of different locations within a 7-
minute radius of the existing location. 

• ORH can then assess the impact on average service-wide travel times from moving 
each station to its optimal location.

• ORH investigated lots of locations within the 7-minute radius and can assess the 
percentage of locations within 7 minutes which provide better travel times than the 
existing station location. 

• This enables an assessment of how easy it would be to move an existing station to a 
new location to improve average travel times.

• The output from this modelling can be used to identify potential station moves and 
could be used to generate a list of stations where site-search maps could be created.



• ORH have completed two types of optimisation modelling: Existing Stations – This 
involves picking up the appliances and optimally placing them at existing stations

• Greenfield Locations – This is a blank canvas approach that removes all stations from 
the service and places them at optimal locations across South Yorkshire. After these 
new optimal locations have been found, the appliances are optimally distributed 
across these stations

• Both optimisation runs have been completed with to minimise mean first response to 
high-risk incidents. It is important to understand that the solutions provided here are 
the mathematical best solutions and do not take into account things like operational 
practices, political barriers or financial constraints.

• Once the optimal locations and appliance distributions have been found, ORH have 
run these through a simulation model to show the impacts these changes would have 
on response performance.



Station Ranking



Existing Location Optimisation Summary



Greenfield Optimisation - Optimisation Approach

• SYFR asked ORH to look at the optimal distribution of appliances across the service 
using new Greenfield locations. This involves placing 21 stations optimally across the 
county, and then distributing the 29 pumping appliances across these. Appliances 
have been optimised against first response to high-risk incidents. 

• Initially, optimisation modelling was completed in which four double wholetime 
stations are used, to align to the current service configuration. Further runs were then 
completed to show the optimal configuration when the service has zero through three 
double wholetime stations instead.

• Once the optimisation runs were completed and scenarios generated, simulation 
modelling was used to assess the impact on modelled response performance. To 
fairly assess the impact of new configurations, ORH have assumed every retained 
pump has the same availability pattern, as per the 2023 service average. In this 
presentation, a station is considered double wholetime if it has two wholetime pumps 
during the day; either two wholetime pumps or one wholetime pump and one 
wholetime – day only pump. 



Optimal Locations



6. Site Search Maps



Method

• SYFR asked ORH to produce site search maps for four existing locations: Adwick, 
Doncaster, Lowedges and Thorne.

• The target locations have been optimised on first response to high risk incidents, and 
all other locations are fixed when looking at each individual station location.

• Once the optimal locations were identified, simulation modelling was used to assess 
the impact these moves would have on response performance. These impacts will be 
shown at both local authority and existing station ground level, to highlight the local 
changes



Adwick Site Search Map



Adwick Optimal Location Results



Doncaster Site Search Map



Doncaster Optimal Location Results



Lowedges Site Search Map



Lowedges Optimal Location Results



Thorne Site Search Map



Thorne Optimal Location Results



7. Investments 
Modelling



Investments Modelling Overview

• The modelling options in this section show the impacts of scenarios which could be 
implemented if the service had long-term funding improvements. These scenarios all 
rely on investment in particular areas of the service. The investment options 
discussed here:

• Availability Improvements – What are the impacts of improving on-call availability 
beyond its current levels?

• Second Wholetime Reintroductions – How will adding in a second wholetime 
appliance at Barnsley and/or Rotherham affect response performance?

• Single Wholetime Additions – Which current wholetime 1-pump station would 
provide the biggest impact with the introduction of a second wholetime appliance?

• On-Call Upgrade – Which current on-call station would provide the biggest impact 
with an upgrade from an on-call to a wholetime appliance?

• New Station Location – Where should a new station be built?



8. On Call 
Availability Changes



Method

• SYFR asked ORH to assess the impact on response performance of increasing on 
call availability. The model base position uses availability data from 2023, where the 
service-wide average was 45%.

• ORH have modelled three separate scenarios, which involve increasing the 
availability service wide to 60%, 75%, and 90% in turn.



60% On Call Availability



75% On Call Availability



90% On Call Availability



Availability Improvements Summary



9. Second 
Wholetime 
Reintroductions



Second Wholetime Reintroductions – Method

• ORH have looked at the impacts of reintroducing a second wholetime appliance at 
Barnsley and Rotherham. Currently both stations have one 24-hour wholetime 
appliance and one day only wholetime appliance which operates from 08:00 – 19:00



Reintroduce Wholetime at Barnsley – Overall 
Impacts



Reintroduce Wholetime at Rotherham – Overall Impacts



Reintroduce Wholetime at Barnsley and Rotherham –
Overall Impacts



Second Wholetime Reintroductions – Summary



10. Single 
Wholetime 
Additions



Single Wholetime Additions – Method



Additional Wholetime Appliance at Elm Lane – Results 



Additional Wholetime Appliance at Rivelin Valley – Results



Single Wholetime Additions – Summary

• Looking at the results from the previous slide, the wholetime station which would 
provide the biggest impact to the service if it received a second wholetime appliance 
is Elm Lane.

• This upgrade provides extra resilience in the north of Sheffield and results in a 
fourteen-second improvement to second response service-wide.

• As well as adding to the resilience, this upgrade also improves first response to all 
incidents service-wide by three seconds, and results in a five-second improvement in 
first response to high-risk incidents in areas of high community risk.



11. On-Call 
Upgrade



On-Call Upgrade – Method



Upgrade Rossington On-Call – Results



Upgrade Askern On-Call – Results



12. New Station 
Location 



New Station Location – Method



New Optimal Station Location – Results 



13. Efficiencies  
Modelling 



Efficiencies Modelling Overview

• The modelling options in this section show the impacts of scenarios which are either 
appliance neutral or involve the removal of appliances.

• The efficiency options discussed here:

• Second Pump Removals – What are the impacts of removing the on-call appliances 
at Birley and Dearne

• Second Wholetime Downgrade – How will downgrading the second wholetime 
pumps to day only at Central and Doncaster affect response performance

• Small Incident Unit (SIU) Changes – What are the impacts of increasing the remit 
of the SIUs and relocating the SIU at Cudworth to Dearne

• Small Incident Unit (SIU) Removal – How does the removal of the two SIUs impact 
the service



14. On Call Second 
Pump Removals 



Second Pump Removals at Birley and Dearne 
Method

• SYFR have also asked ORH to investigate the impacts of removing the two on call 
pumps which back up wholetime appliances, Birley Moor and Dearne. A further 
scenario has been completed which shows the impact of removing both appliances.

• Because second appliances have been removed, the impacts on first and second 
response are shown



Remove Dearne On-Call



Remove Birley Moor On-Call



Remove Birley Moor and Dearne On-Call



Second Pump Removals Summary

• Removing both appliances results in a 4 second degradation in second response and 
a negligible increase in first response to all incidents service-wide.

• There is also a negligible impact on first response to high-risk incidents.



15. Second Pump 
Downgrade Summary



Second Pump Downgrade Summary



Second Pump Downgrades Method

• SYFR were keen to understand the impact on response performance of downgrading 
the two second wholetime pumps (at Central and Doncaster) to wholetime day only 
appliances.

• ORH have run three scenarios: 

• One which downgrades Central, 

• a second which downgrades Doncaster, 

• and a third which downgrades both Central and Doncaster at the same time.



Change Central 2 to Wholetime Day Only



Change Doncaster 2 to Wholetime Day Only



Change Central 2 and Doncaster 2 to Wholetime Day Only



Second Pump Downgrades Summary

• Downgrading either appliance has a larger impact on second response than first 
response. Since Doncaster and Sheffield are far enough apart, the downgrades are 
independent of each other and hence the impacts are combined when both are 
removed.

• Downgrading Central’s second pump has a bigger impact on second response 
performance service-wide increasing by 24 seconds compared to 16 seconds.

• However, when looking at a more local level, it is Doncaster which has a bigger 
impact in its local authority: an increase of 49 seconds in Sheffield when Central is 
downgraded, compared to 67 seconds in Doncaster when Doncaster is downgraded.



16. Appliance 
Removals



Removal of Wholetime Day Only Appliances



Station Contribution – New Base Configuration



Station Contribution Results – First Response



Station Contribution Results – Second Response



17. SIU Data



Optimal Distribution of SIUs – Methodology



SIU Changes – Response Performance Impacts



Optimal Distribution of SIUs – Results



Optimal Distribution of SIUs – Coverage Images



Optimal Distribution of SIUs – Response 
Performance Impacts



Optimal Distribution of SIUs – Workload 
Impacts



SIU Changes – Utilisation Impacts



18. Rossington 
Options



Rossington Options



Replace Rossington OC with Doncaster Second 
Wholetime Pump



Replace Rossington OC with Doncaster Second 
Wholetime Pump – Station Ground Impacts



Remove Rossington On-Call 06:00 – 18:00



19. Birley Options



Birley Moor Options – Double Wholetime



Relocate Birley Wholetime to Parkway



Relocate Birley Wholetime to Elm Lane



Relocate Birley Wholetime to Parkway & Upgrade Birley 
On-Call to Day-Crewed



Relocate Birley Wholetime to Elm Lane & Upgrade Birley On-
Call to Day-Crewed



Questions
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