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Improving Visual Characterization 
for C&D and Bulky Wastes
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Introduction
2

 HQ:  Orlando
 Offices: PA

 Operations Centers:  CA, 
MO

 Consulting Services
 Collection Optimization

 SWMPs

 Material Characterization

 Procurement Support

 Cost/Rate Studies
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Why Material Characterization?
3

Who? Why?

State Agencies
• Cost-effectively provide broad-based 

insights about waste stream 
characteristics and trends

Local Governments

• Evaluate the effectiveness of diversion 
programs and identify opportunities for 
new initiatives

• Establish baseline for Zero Waste/SWMP

Technology Developers
• Confirm feedstock characteristics in 

advance of capital investment

Facility Owners
• Regulatory requirements, especially at 

Waste-to-Energy facilities

Processors/Recyclers/Composters
• Establish contractual basis for valuing 

supply
• Fine tune processing operations

Why Not Material Characterization?
4
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Presentation Objectives
5

 Provide an overview into the science of material 
characterization for Construction & Demolition 
(C&D) and other bulky-type wastes

 Propose improvements to visual surveying 
methods for load-based characterization of these 
waste types

C&D Debris Defined
6
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Other Materials in 
“C&D” Characterization Studies

7

Bulky/Clean-out Pallets/Warehouse/Retail

Land Clearing/Brush

8

Characterization Methodologies
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US Environmental Protection Agency
9

 Methodology: 
 Estimates composition 

from limited C&D site 
sampling
 Residential & Non-

residential

 Construction, Demolition 
and Renovation

 Extrapolates based on 
Census Bureau data on 
construction permits and 
construction value

Hinkley Center for Solid and Haz. Waste Mgmt.
10

 Applies EPA 
Methodology to Florida 
data

 Composition Analysis
 Sorted C&D loads at 3 

Florida landfills

 Visual survey of C&D
loads at 7 more landfills 
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CalRecycle
11

 Methodology for facility-
based C&D composition 
analysis 
 Random selection of 

inbound loads

 Visual, volumetric 
surveying of tipped load
 Recommends 2 surveyors

 Recommends 
characterization of 100 
loads
 Minimum of 40 loads

12

Visual Characterization Steps
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Step 1:  Estimate Volume of Full Load
13

Measure dimensions 
and estimate fullness

Step 2:  Tip Load (and Spread)
14

Concrete
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Step 3:  Estimate Major Groups
15

Step 3:  Estimate Major Groups
16

What percent is…

 Paper/ 
Cardboard

 Plastic

 Metal

 Wood

 Green Waste

 C&D Materials

 Dirt/Grit
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Step 4: Estimate Materials in Each Group  
17

Wood Categories

 Dimensional Lumber

 Engineered Wood

 Pallets

 Furniture

Step 5:  Review Data and Check Math
18

 Make sure Material 
Groups sum to 100%

 Make sure Material 
Categories sum to 100% 
in each Group
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Step 6:  Process Data in the Office
19

For each sample:
 Calculate volume of 

entire load
 Calculate volume of each 

Material Group and each 
Material Category 

 Convert volumes to 
weight…using “industry 
standard” density factors

 Compare calculated 
weight to actual weight 
(if possible)

Limitations to Current Method
20

 Human Judgment:  Inherent estimation bias for 
percentage estimates

 Imperfect Conversion:  Fixed values for density-
to-weight conversion

 Statistical Uncertainty:  Inherent uncertainty 
from limitations of statistical analysis



2/1/2018

11

21

C&D Visual Characterization in 
2017 Missouri Study

2017 Missouri Waste Characterization Study
22

 2 Seasons (2016 & 2017)

 22 Host Facilities

 Comprehensive 
definition of “waste”

 Incorporated Visual 
Volumetric Surveying of
 Construction Wastes

 Demolition Wastes

 Industrial Wastes

 1,255 loads surveyed
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Innovation:  Real-time Weight Calculations
23

 Incorporated Toughbook 
app that calculated 
weights in real time 
while load surveying was 
in progress

 Integrated scalehouse
weight verification for 
each surveyed load

Volumetric Survey App:  Sample Header
24
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Volumetric Survey App:  Estimation
25

Real-time Density Adjustment:  Example 1
26

Initial weight 
calculation was 
50% low

Rubber defaulted 
to “Misc” category 
with low density

Density adjusted 
to reduce variance 
below 10%
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Unadjusted EstimateUnadjusted Estimate Adjusted Density EstimateAdjusted Density Estimate

27

Built-in Notification for Excessive Variance

Real-time Density Adjustment:  Example 2
28

Initial weight 
calculation was 80% 
low

Soaking wet plastic 
tarping defaulted to 
“Other Plastic” 
category with 
extremely low 
density

Density adjusted to 
better reflect unique 
load characteristics
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Missouri Construction Waste Composition 
29

MSW/Other Waste, 
8,855 tons, 7.7%

Plastic, 2,061 tons, 
1.8%

Metal, 5,439 
tons, 4.7%

Organics, 2,599 
tons, 2.2%

Wood, 28,506 tons, 
24.7%

Concrete/Brick/Rock, 
10,769 tons, 9.3%Roofing Materials, 

8,222 tons, 7.1%

Gypsum Board, 
29,217 tons, 25.3%

Dirt/Sand/Gravel, 
10,222 tons, 8.8%

Other C&D, 8,182 
tons, 7.1%

Special Wastes, 
1,572 tons, 1.4%

Draft Results

Comparison:  Florida 2003 vs Missouri 2017
30
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Conclusions
31

 Florida has long been at the forefront of C&D waste 
management

 Methods for characterization of C&D are conceptually 
well developed
 Current visual survey methods at disposal sites are cost-effective and 

provide reasonable planning-level estimates, albeit with multiple 
levels of uncertainty

 Simple application of mobile technology improves the 
accuracy of facility-specific C&D and bulky waste 
composition analysis for facility-level planning

Thank You!
32

Proposed Topic for Future Presentation

 Composition Analysis for Curbside Recyclables:  
Available Data, Methods, Problems, and Solutions
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Questions
33

John Culbertson, Principal

407/380-8951

jculbertson@mswconsultants.com


