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Introduction
• Washington, DC is home to over 600,000 

people, yet the daytime population is 
over 1.5 million due to commuting 
workers, visitors, and tourists.

• Demand for service, closing of hospitals, 
and lengthening ED droptime make 
choosing the optimum locations for 
FEMS resources imperative.
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Introduction
• Paramedic Engine Companies (PECs) 

are an alternative to traditional 
Advanced Life Support (ALS) transport 
units

• PECs can return to service if the patient 
does not require ALS, and the Basic Life 
Support (BLS) transport unit can 
continue care and transport the patient 
to the hospital. 
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Introduction
• This plan keeps the PEC available for 

service in its own service area. The 
closest appropriate units for any call are 
recommended automatically by the CAD 
system using AVL and selected by the 
dispatcher.
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Overview
• First paramedic on the scene for a 

critical call is 8 minutes or less 90 
percent of the time per NFPA 1710. 

• City-wide ALS response performance 
was hovering around 82% in early FY 
2006.

• We needed to decide where and when to 
add paramedic resources.
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• NEED TO HAVE 
ONLY THROUGH 
APRIL DUE TO DATA 
PROBLEM.
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Goal
Improve the city-wide ALS response 

interval by determining where to place 
ALS resources, which are limited by the 
availability of paramedics.
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Method Overview
• Mapped the incident locations in ArcMap
• Extracted them by Station Areas.
• Aggregated the performance by those areas 

and displayed the results in a standard format 
in maps and in a table.

• Chose the areas that could best benefit based 
on the insufficient performance AND the 
number of patient contacts that could be 
improved.

• Re-assigned some units and established new 
ones at some stations.
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Method (1/7)
• Obtain EMS incidents from the Computer 

Assisted Dispatch system (CAD). These have 
XY co-ordinates in MD state plane – no 
geocoding!

• Spatial join by Station First Due (also use 
Census Tracts, Battalions, Census Blocks, and 
Neighborhoods).

• Import into MS Access and match with table 
of responses that have the earliest arrival 
time by unit type.
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Method (2/7)
• Divide the number of ALS unit arrivals 

(YTD) that are less than or equal to 
eight minutes by the total number of 
responses for that area to determine the 
performance level.

• The issue with only examining the 
performance level is that there may be 
areas that have poor performance but 
also do not have many critical calls.
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Method (3/7)
The results were placed in a matrix by 

station area that displays:
• Station,
• Number of ALS unit arrivals <= 8 min.,
• Total number of critical calls,
• Percentage of ALS unit arrivals <= 8 min., 
• The number of ALS unit arrivals that are 

> 8 minutes.



14

Method (4/7)

• That matrix is then sorted by 
percentage with the ten poorest 
performing stations flagged.

• The matrix is then sorted from most 
to least number of ALS unit arrivals 
that are greater than 8 minutes.
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Method (5/7)
FY ’06
THROUGH
APR 06
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Method (6/7)

• The stations that rank highest on 
both criteria are targeted to get the 
next available PECs.

• Stations can only house a finite 
number of units, so it is not 
practical to place as many units as 
are needed at a particular station.



17

Method (7/7)

If there is a near tie on priority, the 
station locations are examined on 
the map to determine which 
locations can help fill in coverage 
gaps in the best way.
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Results
• By prioritizing in this way, we were able 

to give the city better coverage per ALS 
resource.

• We also noticed that performance was 
better in the central area of the city, 
most likely due to ALS transport units 
leaving the central hospitals, so we also 
tended to place new resources on the 
periphery of the city.



19

Results
City-wide ALS performance reached a 

high of 91.9% in July 2007. The year-to-
date monthly average is now 89.5%. The 
individual station areas vary from 71.9% 
to 95.9% YTD through September 2007.
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FY ’06

TO

APR 
’06

11 
PECs

FY ’07

TO

AUG 
’07

19 
PECs
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Conclusion
• Using GIS (including data analysis pre and 

post mapping) has helped us to sensibly 
choose the best places to locate our limited 
resources in order to improve service to the 
public that we serve. 

• Due to the quality of our method, and 
verification of our results by the City 
Administrator’s office (CapStat), the city has 
supported the funding of these improvements.
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Thank you!

Erik Johnson, EMT-P, CPM
Erik.johnson@dc.gov
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Before
After

Unit: Date in service: FY:

PEC 16 May 18, 2003 2003

PEC 25 May 18, 2003 2003

PEC 30 Oct. 19, 2003 2004

PEC 31 Apr. 4, 2004 2004

PEC 10 Dec 5, 2004 2005

PEC 22 Dec 5, 2004 2005

PEC 18 Sept. 18, 2005 2005

PEC 9 Sept. 18, 2005 2005

PEC 11 Apr. 16, 2006 2006

PEC 19 Apr. 16, 2006 2006

PEC 26 Apr. 16, 2006 2006

PEC 7 May 28, 2006 2006

PEC 33 Aug. 6, 2006 2006

PEC 20 Oct. 14, 2006 2007

PEC 15 Nov. 26, 2006 2007

PEC 3 Nov. 26, 2006 2007

PEC 27 Jan. 5, 2007 2007

PEC 32 Jan. 12, 2007 2007

PEC 13 Apr. 29, 2007 2007
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Notes
• MPDS ver 11 for 911 call triage.
• Implementing Deccan Live MUM for 

dynamic deployment.
• The location of long-term care facilities 

(nursing homes)  impacted the choices, 
we “zoomed in” on some of the station 
areas. Our protocols do not always 
dictate sending a first responder unit 
because they need a transport unit.


