
Determine Loss of Life (LOL) using the Graham Method (TN2 SEC 5.0)



Step 1 - Determine Population At Risk (PAR) within the dam’s breach flood area. 
Simplified Evacuation Mapping is described, in more detail, in Technical Note 3.

Fish Creek Evacuation Map

Fish Creek Dam



Loss of Life Template
If census data is unavailable, use TN 2 Table 5-1 



Using the PAR worksheet, start from the dam and work downstream, counting 
the number and types of structures through each downstream reach.

Reach 1 and 2

NOTE:  You may have to make an onsite visit to determine whether or not the structures 
that lie within the dam breach flood area are actually inhabited.  As shown here, from 
Reach 1 to Reach 2, there are several structures that lie within the flooded area, but from 
an onsite visit it was determined that these structures were not inhabited (no PAR).



NOTE:  Onsite visit showed that Reach 3 had 1 building with potential for PAR

Reach 3



Reach 4 and 5

NOTE:  Onsite visit showed that Reaches 4 and 5 had no  buildings with PAR



Reach 6

NOTE:  Reach 6A, 6B and 6C, were determined to have several houses with 
potential for PAR.  From TN2 Table 5-1, each house is assigned a PAR of 3



Reach 7

Reach 7, no PAR



Reach 8

NOTE:  The road was considered part of Reach 8



Step 2 – Determine Warning Time

See TN 2 Sec. 5.2

Figure 5-1 Table 2 (next slide) from TN 2 shows Graham’s estimates for when warning time begins



For this example we have a top of dam breach, during the day, with no observers at the dam.
An initial 0.25 hrs after the flood wave reaches the first house is added to when the actual warning time would start.



The results from HecHMS can be used to determine when the flood wave reaches the first house.

Reach 3 is where the first building lies.  It can be assumed 
that the initial response to the flood would start when the 
flood wave was about 3 to 4 feet deep at the 1st residence. 

Approximately 31 minutes after TOD failure. 
Warning Time starts 15 minutes after flood 
wave (from failure) hits the 1st residence.
TABLE 2 OF USBR DS0-99-06 (GRAHAM) 

Approximately 52 minutes after TOD failure 
Warning Time = 6 min

Reach 6C is the last reach with a house in it.  They would 
have approximately 6 min of warning time.



Warning Time

Although the last reach with houses has 6 minutes of warning time (WT), WT has to be >= 15 before it becomes a factor in LOL 
(TN 2 Figure 5.2 Table 7).



Step 3 – Determine Water Depth at Structures.

A surface model, or Triangulated Irregular Network (TIN), of the 
flooded area can be created using ArcGIS.  This TIN, along with 
a Digital Elevation Model (DEM) can then be used to determine 
water depth at structures

TIN created from  flooded area, 
generated through HecHMS.

10 Meter DEM (best available 
data for this area)

Using the info button in ArcGIS, the user can then select 
a point on the TIN and DEM to get elevation values for 
the ground and water surface.  Subtracting the two will 
give you the depth of the water at that point



Determine Water Depth at Structures

Water depth is only used to determine Flood Severity (Low, Medium, or High).
Water Depth < 10 Flood Severity = Low, Water Depth > 10 Flood Severity = Medium



NOTE:  A PAR of 3 was given for 
the Road to be conservative

Step 4 – Determine PAR for each reach



Fatality Rate is based off of 3 factors:

Flood Severity – Low, Medium or High
Warning Time
Flood Severity Understanding

This example assumes:

Flood Severity – Low
Warning Time – No Warning
Flood Severity Understanding – N/A

Fatality Rate = 0.01

Step 5 – Determine 
Fatality Rates



Loss of Life = PAR X Fatality Rate

Step 6 – Calculate Loss of Life
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