
SPILL ESTIMATION 

Not Just A Guess Anymore 





SPILL ESTIMATION 

 Under current regulations accurate spill 

estimation has become critical to the 

operation and maintenance of a sanitary 

collection system 

Reporting to State and Regional Boards 

Reporting to local health care agency 

 Factor for determining spill category 

 Can be used in determining penalties 



SPILL ESTIMATION 

 There are basically two types of systems where 

sewage spills occur 

 The gravity system 

Collection pipelines, manholes, wet wells, etc. 

 The pressure system 

Force mains, pump and lift stations, etc.  



SPILL ESTIMATION METHODS 

 WAG Factor 

 Flooding or ponding 

 Flow velocity over time equals spill volume 

 Area times depth for spills that are contained 

 Charts for pick, vent and manholes 

 Picture charts (San Diego and CWEA Southern 
Section) 

 Take pictures and measurements 

 Who is doing the estimating? 



SPILL ESTIMATION METHODS 

 Eyeball Estimate 

 To use this method imagine the amount of water 

that would spill from a bucket or a barrel.  A bucket 

contains 5 gallons and a barrel contains 50 gallons.  

If the spill is larger than 50 gallons, try to break the 

standing water into barrels and then multiply by 50 

gallons.  This method is useful for contained spills 

up to approximately 200 gallons.  



SPILL ESTIMATION METHODS 

 Measured Volume  

 The volume of most spills that have been contained 

can be estimated using this method.  The shape, 

dimensions, and the depth of the contained 

wastewater are needed.  The shape and 

dimensions are used to calculate the area of the 

spills and the depth is used to calculate the 

volume. 



SPILL ESTIMATION METHODS 

 Measured volume continued 

Step 1 Sketch the shape of the sewage 
containment area. 

 Step 2  Measure or pace off the dimensions (length, 
width, diameter, etc.) 

 Step 3 Measure the depth at several locations and 
calculate an average (total of the samples by the 
number of samples). 

 Step 4 Convert the dimensions, including depth, to 
feet. 



SPILL ESTIMATION METHODS 

 Measured volume continued 

 Step 5 Calculate the area in square feet using the following 

formulas: 

 Rectangle: Area = length (feet) x width (feet) 

 Circle:  Area = diameter (feet) x diameter (feet) x 0.785 

 Triangle: Area = base (feet) x height (feet) x 0.5 

 Step 6 Multiply the area (square feet) times the depth (in 

feet) to obtain the volume in cubic feet. 

 Step 7 Multiply the volume in cubic feet by 7.48 (number of 

gallons in one cubic foot) to convert it to gallons. 



SPILL ESTIMATION METHODS 

 Many times sewage spills do not pond at the 

site but tend to flow into the storm water 

system, creeks or water ways etc.  For this type 

of spill the flow volume or velocity must be 

determined and the time duration of the spill 

established. 



SPILL ESTIMATION METHODS 

 Counting connections 

Once the location of the spill is known, the number 

of upstream connections can be determined from 

the sewer maps.  Multiply the number of 

connections by 200 to 250 gallons per day per 

connection or 8 to 10 gallons per hour per 

connection.  



SPILL ESTIMATION METHODS 

 For example:  

  22 upstream connections x 9 gallons per hour 

per connection = 198 gallons per hour / 60 

minutes per hour =  3.3 gallons per minute.  

Multiply the gallons per minute times the 

number of minutes the spill occurred for the 

total volume of the spill. 



SPILL ESTIMATION METHODS 

 Pictorial Reference 

 Use a pictorial reference such as the San Diego or 

CWEA Southern Section picture charts to determine 

the flow velocity then multiply the gallons per 

minute times the time duration of the spill in 

minutes to obtain the total volume of the spill. 







SPILL ESTIMATION METHODS 

 Open Channel Spill Estimation 

 For ditches, channels, gutters, etc. 

 Measure the cross sectional dimensions of the channel and 

determine the velocity of the flow 

 Measure the velocity by dropping a floating object into the 

flow and time over a measured distance  

 Flow (Q), ft3/sec = Velocity (V), ft/sec X Area (A),ft2 

 Flow times duration equals amount of spill 

 

 

 



SPILL ESTIMATION METHODS 

 Drop Bucket Method  

 Can be used for small spills where entire flow 
stream can be captured in a bucket 

 Time how long it takes to fill the bucket 

Dividing the volume of the bucket (in gallons) by the 
elapsed time to fill the bucket (in minutes) equals 
the flow rate in gallons per minute (gpm) 

 Example:  If it takes 30 seconds to fill a 5-gallon 
bucket and the spill has occurred for 20 minutes 
the total spill volume would be 200 gallons 
(5gal/.5min = 10gpm X20min = 200gal.) 



SPILL ESTIMATION METHODS 

 Calculating a spill based upon pipe size 

Need to know the size of the pipe 

Need a flow calculation chart 

Measure the depth of the flow down stream of the 

blockage 

Measure the depth of flow again after the blockage 

has been cleared and flow stabilized 

 





SPILL ESTIMATION METHODS 

 Example: 

 A Spill was reported at 3:50 pm and was corrected 

at 6:25 pm on the same day.  Calculate the volume 

of the spill for a 10 inch pipeline with 1 inch of 

downstream flow before correction and 5 inches of 

flow after correction and stabilization of flow. 



SPILL ESTIMATION METHODS 

 Time reported – 3:50 pm 

 Time Corrected – 6:25 pm 

 Duration of spill – 2:35 or 155 minutes 

 Depth of flow before – 1 inch 

 Depth of flow after    – 5 inches 





SPILL ESTIMATION METHODS 

 From Chart 

  Flow after stabilization = 240 gpm 

  Flow downstream before = 25 gpm 

  Net Flow = 240 -25 = 215 gpm 

 SPILL VOLUME = 215 (gpm) X 155 (m) = 

33,325 gallons 



SPILL ESTIMATION METHODS 

 To determine spill volume from vent or pick 
holes 
 Count the number of holes 

 Measure the height of the water exiting from the 
holes 

 

 

 

 Refer to pick hole chart to determine the volume 
from each hole 

 Multiply the number of holes times the flow rate 
times the duration of the spill to determine spill 
volume 





SPILL ESTIMATION METHODS 

 To determine the spill volume of a spill from 
around the rim of the manhole cover 

 Find the area of the gap (diameter of the cover from 
the diameter of the inside of the ring) 

 Find the velocity (ft/sec) of the spill by measuring 
the height of the sewage plume 

 Area times the velocity (ft/sec) times the duration 
of the spill times (448.8 for gpm/cfs) equals the 
total spill volume in gallons 



SPILL ESTIMATION METHODS 

 One inch vertical plume = 2ft/sec 

 Two inch vertical plume = 3.3 ft/sec 

 Three inch vertical plume = 4.0 ft/sec 

 Four inch vertical plume = 4.6 ft/sec 

 Five inch vertical plume = 5.2 ft/sec 

 Six inch vertical plume = 5.7 ft/sec 





SPILL ESTIMATION METHODS 

 To determine the spill volume of a spill from a 
manhole without a cover 
 Find the area of the manhole opening (Area =  3.14 

R2)  

 Find the velocity (ft/sec) of the spill by measuring 
the height of the sewage plume 

 

 

 

 

 Area times the velocity (ft/sec) times the duration 
of the spill times (448.8 gpm/cfs) equals the total 
spill volume in gallons. 





SPILL ESTIMATION METHODS 

 To calculate spills in a pressure system (force 

main) 

 Flow meter 

 Pump capacity over time (constant run) 

 Volume pumped from wet well times number of 

pump cycles (fill and draw) 

Minus flow that reached destination if known 



SPILL ESTIMATION METHODS 

 Start time can be the most difficult to 

determine 

 Time of initial notification 

Witness statements 

Knock on doors 

 Telemetry alarms 

 Stop time should be accurately recorded by 

field staff on site 



SPILL ESTIMATION METHODS 

 Conclusion 

 Accurate spill estimation is more important now 

than ever before (most spills are under estimated) 

 Field personnel gather the data 

Measurements 

photos  

Time 

 Engineer or supervisor makes the estimate 



TEST 


