FEMA DEBRIS MNGT GUIDE MEASUREMENTS FOR DEBRIS

From FEMA 325 DEBRIS MNGT GUIDE
Residential buildings
A formula for estimating the debris quantities from a demolished single-family home and associated debris is:

L’ x W’ x S x 0.20 x VCM =___ cubic yards of debris (cy)

Where:
L = length of building in feet
W = width of building in feet
S = height of building expressed in stories
VCM = Vegetative Cover Multiplier

The vegetative cover multiplier is a measure of the amount of debris within a subdivision or neighborhood.  The descriptions and multipliers are described as:

· Light (1.1 multiplier) includes new home developments where more ground is visible than trees.  These areas will have sparse canopy cover. 

· Medium (1.3 multiplier) generally has a uniform pattern of open space and tree canopy cover.  This is the most common description for vegetative cover. 

· Heavy (1.5 multiplier) is found in mature neighborhoods and woodlots where the ground or houses cannot be seen due to the tree canopy cover. 

The table below can be used to forecast debris quantities for totally destroyed single-family, single-story homes in the applicable vegetative cover category.

The amount of personal property within an average flooded single-family home has been found to be:

· 25-30 cy for homes without a basement 

· 45-50 cy for homes with a basement 

Mobile homes have less wasted space due to their construction and use.  The walls are narrower, and the units contain more storage space.  Therefore, the typical mobile home generates more debris by volume than a single-family home.  Historically, the volume of debris from mobile homes has been found to be:

· 290 cy of debris for a single-wide mobile home 

· 415 cy of debris for a double-wide mobile home 

Outbuildings
All other building volumes may be calculated by using the following formula:

L’ x W’ x H’ x 0.33  =  ___ cubic yards of debris
27

Where:
L = length of building in feet
W = width of building in feet
H = height of building expressed in feet
0.33 is a constant to account for the “air space” in the building
27 is the conversion factor from cubic feet to cubic yards

Vegetation
Vegetation is the most difficult to estimate due to the random sizes and shapes of trees and shrubbery.  Based on historical events, USACE has established a few rules of thumb in forecasting and estimating vegetative debris. 

· Treat debris piles as a cube, not a cone, when estimating 

· 15 trees, 8 inches in diameter = 40 cy (average) 

· One acre of debris, 3.33 yards high = 16,117 cy 

Volume – Weight Conversion Factors
These factors to convert woody debris from cubic yards to tons are considered reasonable and were developed by USACE. 

Softwoods                         6 cubic yards = 1 ton
Hardwoods                       4 cubic yards = 1 ton
Mixed debris                     4 cubic yards = 1 ton
C&D                                2 cubic yards = 1 ton

To verify these conversion factors in the field, several truckloads may be tested.  Trucks should be well loaded, contain woody debris typical of that being removed, and truck capacities should be verified.  It is recommended that testing be performed with all affected parties present. 

