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Introduction 

Figure 1 WM Sustainability 
Solutions Sorting Materials 
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Facility and Assessment Information 

 

 

Figure 2 Denver International 
Airport



Waste Assessment Description 

Summary 

DIA Sample Weights (lbs) 
Compactor/Roll-Off 21-Jun 22-Jun 23-Jun 24-Jun
A41     290.8   
A30 309.1   
A46 237.3   
B15 (roll-off) 195.2   
B16 (roll-off)       247.5
B36 239.7       
B39 337.8       
B24 353.3   
B30 388.3   
B44 257.7   
B52 240.5       
B81     321.7   
C38 363.6       
C34 214.7
C39 193.9   
C46 247.2   
AOB 251.9       
AIR CARGO       213.1

MAINTENANCE     281.2   
E&W OVERFLOW     211   
Total Weight of All Samples 
(lbs) 5395.5 

Waste Assessment 
Description 

Figure 3 Solid Waste Delivered 
from Compactor Load 



Waste Assessment Procedures 

Figure 4 WM Sustainability 
Solutions Sorting Materials 

Waste Stream Analysis 



Recyclable in Single Stream 
Program
Recyclable Outside of Single 
Stream Program

Recyclable in Single Stream 
Program

Recyclable in Single Stream 
Program

Recyclable in Single Stream 
Program

Recyclable in Single Stream 
Program

Recyclable in Single Stream 
Program
Non–Recyclable in Single 
Stream Program except for 
Film Plastic found in Air 
Cargo Area 

Recyclable in Single Stream 
Program

Non-Recyclable - Trash
Recyclable in Single Stream 
Program

Recyclable in Single Stream 
Program

Non-Recyclable - Trash

Recyclable in Single Stream 
Program
Recyclable in Single Stream 
Program
Recyclable in Single Stream 
Program
Recyclable in Single Stream 
Program



Recyclable in Single Stream 
Program
Recyclable in Single Stream 
Program
Recyclable in Single Stream 
Program
Recyclable in Single Stream 
Program
Compostable 

Compostable 
Compostable 

Compostable 

Reusable Depending on 
Nature of Item 

Special Treatment
Recyclable in e-waste 
Program

Special Treatment
Recyclable in C&D 
Recycling Program

Trash 



Waste Stream Analysis 

Waste Assessment Summary  

  Annual Waste (Tons) Percent Contribution 
Airport Office 
Building/Main 
Terminal  

1,672 15% 

Concourse A  1,889 17% 
Concourse B  3,815 35% 
Concourse C  2,108 19% 
Maintenance 1,052 10% 
East & West Overflow 238 2% 
Air Cargo 75 1% 
Total  10,849 100% 





Glass
4.1%

Plastics
12.3%

Metal
1.6%

Fiber
20.6%

Organics
28.6%

Misc. Wastes
1.1%

Residual 
Waste
31.7%

Glass

Plastics

Metal

Paper

Organics

Miscellaneous Wastes

Trash

Recyclables in Waste Stream[1]  
     1699.8 lbs (30.9%) 

- 1607.9 (29.8%) – Single Stream 
- 44.2 lbs (.8%) – Air Cargo Film Plastic 
- 47.5 lbs (.9%) – C&D  

Sampled Waste Stream 
5395.5 lbs. (100%) 

Compostables in 
Waste Stream 
1560 lbs (28.9%) 

E-waste in Waste Stream 
12 lbs (.2)% 
 

Reusables in Waste Stream
85 lbs (1.6%) 



 

Airport-Wide Residual Stream Composition  



4.1%

0.0%

Glass Food & Beverage…

All Other Glass

Percent of Residual Waste Stream

Figure 5 Emptied Drink 
Containers



2.7%
3.2%

0.4%
0.4%

0.0%
4.4%

0.8%
1.2%

1.4%
0.45%

0.1%
0.3%

#1 Plastic Bottles - Recyclable
Total Plastics #1 - Recyclable

#2 Plastic Bottles - Recyclable
 Total Plastics #2 - Recyclable

#3- Recyclable
#4  - Non -Recyclable

#4 - Recyclable -Film Plastic  (Air Cargo)
#5- Recyclable

#6 Styro ONLY -Non-Recyclable
#6 - Non Styro -Other #6 - Recyclable

#7 -Recyclable
Other Plastic -Non- Recyclable

Percent of Residual Waste Stream

0.3%

1.2%

0.0%

0.02%

Steel/Tin - Recyclable

Aluminum - Recyclable

Aerosol Cans

All Other Metal - Recyclable

Percent of Residual Waste Stream



7.7%

6.4%

2.9%

1.8%

1.9%

OCC Corrugated Cardboard -…

Newspaper - Recyclable

Mixed Paper - Recyclable

Magazines & Catalogues - Recyclable

Waxed Cups - Compostable

Percent of Residual Waste Stream

Figure 6 Clean Cardboard 
(OCC) 

Figure 7 Food Waste 



13.9%
8.5%

4.7%

1.6%

Food Waste - Compostable

Lavatory Waste - Compostable

Liquid Waste - Compostable

All Other Organics - Potentially
Reusable

Percent of Residual Waste Stream



AOB/Main Terminal Residual Waste Stream 

0.0%

0.2%

0.9%

0

Hazardous Waste

Ewaste

Construction & Demolition (C&D)

Universal Waste

Percent of Residual Waste Stream

Figure 8 Main Terminal 



Glass, 16.0%

Plastics, 
10.7%

Metal, 1.0%

Fiber
7%

Organics, 
30.2%

Misc. Wastes
0%

Residual 
Waste
35%

Glass

Plastics

Metal

Paper

Organics

Miscellaneous Wastes

Trash

16.0%

3.0%
0.3%
0.5%

5.5%
0.4%
1.1%

0.1%
0.1%
1.0%
1.6%

3.2%
0.6%
1.6%

11.5%
14.2%

4.5%
35.1%

Glass Food & Bev Containers - Recyclable
#1 Plastic Bottles - Recyclable
Total Plastics #1 - Recyclable

#2 Plastic Bottles - Recyclable
 Total Plastics #2 - Recyclable

#4  - Non -Recyclable
#5- Recyclable

#6 Styro ONLY -Non-Recyclable
#6 - Non Styro -Other #6 - Recyclable

#7 -Recyclable
Aluminum - Recyclable

OCC Corrugated Cardboard - Recyclable
Newspaper - Recyclable

Mixed Paper - Recyclable
Waxed Cups - Compostable
Food Waste - Compostable

Lavatory Waste - Compostable
Liquid Waste - Compostable

Trash



Recyclables in Waste 
Stream  
 66.8 lbs (26.5%) 

Compostables in 
Waste Stream 
80.1 lbs (31.8%) 

Sampled Waste Stream  
251.9 lbs. (100%) 



Concourse A Residual Waste Stream 

                                               



Glass, 1.6%

Plastics, 
12.5%

Metal, 1.8%

Fiber, 19.4%

Organics, 
34.5%

Misc. Wastes
1%

Residual 
Waste
29%

Glass

Plastics

Metal

Fiber

Organics

Miscellaneous Wastes

Trash

1.6%
3.9%

0.3%
0.2%
0.5%

4.2%
1.5%
1.6%

0.5%
1.3%

0.5%
9.5%

4.7%
2.2%

0.6%
2.4%

11.6%
19.0%

2.8%
1.2%

0.8%
29.4%

Glass Food & Bev Containers -Recyclable
#1 Plastic Bottles - Recyclable
Total Plastics #1 - Recyclable

#2 Plastic Bottles - Recyclable
 Total Plastics #2 - Recyclable

#4  - Non -Recyclable
#5- Recyclable

#6 Styro ONLY -Non-Recyclable
#6 - Non Styro -Other #6 - Recyclable

Steel/Tin - Recyclable
Aluminum - Recyclable

OCC Corrugated Cardboard - Recyclable
Newspaper - Recyclable

Mixed Paper - Recyclable
Magazines & Catalogues - Recyclable

Waxed Cups - Compostable
Food Waste - Compostable

Lavatory Waste - Compostable
Liquid Waste - Compostable

All Other Organics - Potentially Reusable
eWaste - recyclable

Residual -Trash

Percent of Residual Waste Stream



Recyclables in Waste 
Stream  
227.4 lbs (27.2%) Compostables in 

Waste Stream 
299.2 lbs (35.7%)

E-waste in Waste Stream 
6.4 lbs (.8%) 

Sampled Waste Stream  
837.2 lbs. (100%) 

Reusables in Waste Stream
10  lbs (1.2%) 



Figure 9 Plastic Drink Cups Figure 10 Recyclable Drink Cup 



Concourse B Residual Waste Stream 

Glass, 
5.1%

Plastics, 
10.5%

Metal, 
1.3%

Fiber, 
22.0%

Organics, 
28.8%

Misc 
Wastes, 

0.1%

Residual 
Waste
32%

Glass

Plastics

Metal

Fiber

Organics

Misc Wastes

Trash



5.1%
2.2%
2.7%

0.3%
0.4%

4.2%
1.3%
1.5%

0.4%
0.2%

1.1%
7.6%

7.0%
3.2%

2.3%
1.8%

15.3%
7.8%

4.6%
1.1%

0.1%
32.2%

Glass Food & Bev Containers -Recyclable
#1 Plastic Bottles - Recyclable
Total Plastics #1 - Recyclable

#2 Plastic Bottles - Recyclable
 Total Plastics #2 - Recyclable

#4  - Non -Recyclable
#5- Recyclable

#6 Styro ONLY -Non-Recyclable
#6 - Non Styro -Other #6 - Recyclable

Steel/Tin - Recyclable
Aluminum - Recyclable

OCC Corrugated Cardboard - Recyclable
Newspaper - Recyclable

Mixed Paper - Recyclable
Magazines & Catalogues - Recyclable

Waxed Cups - Compostable
Food Waste - Compostable

Lavatory Waste - Compostable
Liquid Waste - Compostable

All Other Organics - Potentially Reusable
eWaste - recyclable

Residual-Trash

Percent of Residual Waste Stream

Recyclables in Waste 
Stream  
812 lbs (31.5%) 

Compostables in 
Waste Stream 
761.8 lbs (29.5%) 

eWaste in Waste Stream
1.7 lbs (.1%) 
 

Sampled Waste Stream  
2581.7 lbs. (100%) 

Reusables in Waste Stream
27.7  lbs (1.1%) 



                                               



B15 and B16 - Airline Residual Waste Stream 
Figure 11 Headphones 



Glass, 2.6%

Plastics, 
8.5%

Metal, 2.1%
Fiber, 
37.8%

Organics, 
18.5%

Misc 
Wastes, 0.1%

Residual 
Waste
30%

Glass

Plastics

Metal

Fiber

Organics

Misc Wastes

Residual



Recyclables in Waste 
Stream  
 207.1 lbs (46.8%) 

Compostables in 
Waste Stream 
 78.4 lbs (17.7%) eWaste in Waste Stream 

 .6 lbs (0.1%) 
 

Sampled Waste Stream 
442.7 lbs. (100%) 

Reusables in Waste Stream
 8.2 lbs (1.9%) 
 

2.6%
4.0%
4.2%

0.2%
2.5%

0.9%
0.7%

0.1%
0.1%

1.9%
1.8%

26.2%
3.8%

4.9%
1.0%

3.1%
3.3%

10.2%
1.9%

0.1%
30.4%

Glass Food & Bev Containers -Recyclable
#1 Plastic Bottles - Recyclable
Total Plastics #1 - Recyclable

 Total Plastics #2 - Recyclable
#4  - Non-Recyclable

#5- Recyclable
#6 Styro ONLY -Non-Recyclable

#6 - Non Styro -Other #6 - Recyclable
Steel/Tin - Recyclable

Aluminum - Recyclable
OCC Corrugated Cardboard - Recyclable

Newspaper - Recyclable
Mixed Paper - Recyclable

Magazines & Catalogues - Recyclable
Waxed Cups - Compostable
Food Waste - Compostable

Lavatory Waste - Compostable
Liquid Waste - Compostable

All Other Organics - Potentially Reusable
eWaste - recyclable

Residual-Trash

Percent of Residual Waste Stream



Figure 12 Continental On-Board 
Recycling Bag 



Concourse C Residual Waste Stream 

                                               



Glass, 1.9%

Plastics, 
12.1%

Metal, 1.6%
Fiber, 
23.3%

Organics, 
31.3%

Misc Wastes, 
0.4%

Residual 
Waste
30%

Glass

Plastics

Metal

Fiber

Organics

Misc Wastes

Trash

1.9%
2.3%
2.8%

0.3%
0.5%

6.1%
1.2%
0.8%
0.6%

0.1%
1.5%

8.5%
8.5%

2.6%
2.0%
1.7%

19.7%
5.4%

4.8%
1.4%

0.4%
29.5%

Glass Food & Bev Containers -Recyclable
#1 Plastic Bottles - Recyclable
Total Plastics #1 - Recyclable

#2 Plastic Bottles - Recyclable
 Total Plastics #2 - Recyclable

#4  - Non -Recyclable
#5- Recyclable

#6 Styro ONLY -Non-Recyclable
#6 - Non Styro -Other #6 - Recyclable

Steel/Tin - Recyclable
Aluminum - Recyclable

OCC Corrugated Cardboard - Recyclable
Newspaper - Recyclable

Mixed Paper - Recyclable
Magazines & Catalogues - Recyclable

Waxed Cups - Compostable
Food Waste - Compostable

Lavatory Waste - Compostable
Liquid Waste - Compostable

All Other Organics - Potentially Reusable
eWaste - recyclable

Trash

Percent of Residual Waste Stream



Recyclables in Waste 
Stream  
308.5 lbs (30.3%) 

Compostables in 
Waste Stream 
322.1 lbs (31.6%)

E-waste in Waste 
Stream 
3.9 lbs (.4%) 
 

Sampled Waste Stream  
1019.4 lbs. (100%) 

Reusables in Waste 
Stream 
14.4 lbs (1.4%) 

Figure 13 Delta On-Board 
Recycling Bag 



                                               



Air Cargo Residual Waste Stream 

Glass, 0.2%

Plastics, 
35.1%

Metal, 1.9%

Fiber, 21.9%

Organics, 
11.4%

Misc Wastes, 
0.0%

Residual 
Waste
30%

Glass

Plastics

Metal

Fiber

Organics

Misc Wastes

Trash



Recyclables in Waste 
Stream  
105 lbs (49.2%) 

Compostables in 
Waste Stream 
15.71 lbs (7.4%) 

Sampled Waste Stream 
213.1 lbs. (100%) 

Reusables in Waste 
Stream  
9 lbs (4.2%) 

0.2%
1.9%
2.2%

1.5%
1.6%

20.8%
0.6%

1.8%
0.3%

7.9%
1.4%

0.6%
14.1%

3.5%
3.4%

0.8%
0.2%

3.2%
3.9%
4.2%

29.5%

Glass Food & Bev Containers -Recyclable
#1 Plastic Bottles - Recyclable
Total Plastics #1 - Recyclable

#2 Plastic Bottles - Recyclable
 Total Plastics #2 - Recyclable

#4  - Recyclable (Clean Film Plastic)
#5- Recyclable

#6 Styro ONLY -Non-Recyclable
#6 - Non Styro -Other #6 - Recyclable

Other Plastic -Non- Recyclable
Aluminum - Recyclable

All Other Metal - Recyclable
OCC Corrugated Cardboard - Recyclable

Newspaper - Recyclable
Mixed Paper - Recyclable

Magazines & Catalogues - Recyclable
Waxed Cups - Compostable
Food Waste - Compostable

Liquid Waste - Compostable
All Other Organics - Potentially Reusable

Residual-Trash

Percent of Residual Waste Stream



Figure 14 Clean Film Plastic #4 
Air Cargo 



Maintenance Center Residual Waste Stream 

Glass, 3.0%

Plastics, 
11.8%

Metal, 1.5%
Fiber, 13.2%

Organics, 
14.9%

Misc Wastes, 
16.9%

Residual, 
38.8%

Glass

Plastics

Metal

Fiber

Organics

Misc Wastes

Residual



3.0%
4.4%
4.8%

1.5%
1.6%
2.8%

0.8%
1.7%

0.1%
1.5%

4.3%
4.6%

2.3%
2.0%

4.5%
2.0%

8.4%
17%

38.8%

Glass Food & Bev Containers -Recyclable
#1 Plastic Bottles - Recyclable
Total Plastics #1 - Recyclable

#2 Plastic Bottles - Recyclable
 Total Plastics #2 - Recyclable

#4  - Non-Recyclable
#5- Recyclable

#6 Styro ONLY -Non-Recyclable
#6 - Non Styro -Other #6 - Recyclable

Aluminum - Recyclable
OCC Corrugated Cardboard - Recyclable

Newspaper - Recyclable
Mixed Paper - Recyclable

Waxed Cups - Compostable
Food Waste - Compostable

Lavatory Waste - Compostable
Liquid Waste - Compostable

C&D
Residual-Trash

Percent of Residual Waste Stream

Recyclables in Waste 
Stream [1] 

64.8 lbs (23.0%) 

Compostables in 
Waste Stream 
41.8 lbs (14.9%) 

C&D in Waste Stream 
47.5 lbs (16.9%) 
 

Sampled Waste Stream 
281.2 lbs. (100%) 



Figure 15 Concrete Rubble 

Figure 16 Concrete Repair Bag 



East & West Over Flow Parking Residual Waste Stream 

                                               



Glass, 2.7%

Plastics, 
14.6%

Metal, 3.1%
Fiber, 20.1%

Organics, 
24.7%

Misc Wastes, 
0.0%

Residual, 
34.7%

Glass

Plastics

Metal

Fiber

Organics

Misc Wastes

Residual

2.7%
5.8%
6.4%

0.2%
0.3%

5.7%
1.1%
0.9%

0.1%
3.1%
3.3%

4.4%
6.3%

3.6%
2.6%

4.2%
9.1%

11.3%
34.7%

Glass Food & Bev Containers -Recyclable
#1 Plastic Bottles - Recyclable
Total Plastics #1 - Recyclable

#2 Plastic Bottles - Recyclable
 Total Plastics #2 - Recyclable

#4  - Non-Recyclable
#5- Recyclable

#6 Styro ONLY -Non-Recyclable
#6 - Non Styro -Other #6 - Recyclable

Aluminum - Recyclable
OCC Corrugated Cardboard - Recyclable

Newspaper - Recyclable
Mixed Paper - Recyclable

Magazines & Catalogues - Recyclable
Waxed Cups - Compostable
Food Waste - Compostable

Liquid Waste - Compostable
All Other Organics - Potentially Reusable

Residual-Trash

Percent of Residual Waste Stream



Recyclables in Waste 
Stream  
66 lbs (31.3%) 

Compostables in 
Waste Stream 
33.7 lbs (16%) Reusables in Waste Stream

23.9 lbs (11.3%) 

Sampled Waste Stream 
211 lbs. (100%) 



Improvement Recommendations 

Recommendations 

Improvement 
Recommendations  



*

Figure 17 Recycling Receptacles at DIA 



Figure 18  Sample of Sign for Bin Figure 19  Sample of Sign for Bin 2



Figure 24 Sample of 
Single Stream Sign 1 

Figure 26 Sample of Single Stream Sign 3 

Figure 25 Sample of Single Stream Sign 2 

Figure 20 Sample of Display for Bin Figure 21 Sample of Sign for Bin 

Figure 22 Sample of Display for Bin Figure 23 Sample of Display for Bin 



Education of Airport Visitors 



Education of Airport Concessionaires 

Work with Vendors to Reduce use of single Use Items and Limit Items Given to Passengers 

Education of Airport Employees 

                                               



Education of Airline Employees 



                                               



2]*

Food Concessionaires Using Compostable Products

New Food Waste Collection Bins

New Signage and Educational Materials



                                               



                                               



                                               



                                               



                                               



Summary 

Opportunity:

Opportunity:

Opportunity:

Opportunity:



Opportunity:

Opportunity:

Opportunity:

Opportunity:





                                               



























                                 
      

                     







All Airport 

*Waste Reduction Potential (Tons) based on % Waste Reduction Potential multiplied by DIA Annual Tonnage (10,849 tons) 



Material 

Can be 
Recycled 

Using 
Single-
Stream, 
C&D or 
Ewaste 

Program 
(%) 

Could be 
Recycled 
with Air 
Cargo 
Film 

Collection 
Program 

(%) 

Could be 
Composted 

with 
Expanded 

Composting 
Program 

(%) 

Could be 
Diverted if 

New Textile 
Collection 
Program 

were 
Implemented 

(%) 

Residual material 
with no potential 
for recycling or 

reuse (%) 
Glass 4.1%         

Plastic - Recyclable 
in Single Stream 5.4%         
Plastic #4 - 
Recyclable from 
Air Cargo   0.82%       
Plastics-Non 
Recyclable         6.1% 
Metals - Steel Tin 0.3%         
Metals - Aluminum 1.2%         
Metals - All Other 0.0%         
OCC Corrugated 
Cardboard 7.7%         
Newspaper  6.4%         
Mixed Paper  2.9%         
Magazines & 
Catalogues  1.8%         
Waxed Cups      1.9%     
Food Waste      13.9%     

Lavatory Waste      8.5%     
Liquid Waste     4.7%     
All Other Organics        1.6%   
Hazardous Waste           
E-waste 0.2%         

Construction & 
Demolition (C&D) 0.9%         
Universal Waste           
Trash         31.7% 
Totals 30.9% 0.8% 28.9% 1.6% 37.8% 



Table 1 Year 1 Annual Economic Impact of Replacing 1 Paper Towel Dispenser with 1 Electric 
Hand Drier -Dyson Airblade™  

Item  Electric Dryer InMotion Paper Towels 

1 Dyson Airblade Dryer Units™ $1,330.00   

Installation of 1 Dyson Airblade™1 $1,440.00   

Maintenance Labor Costs2  $1,095.00 

Annual Electricity Costs3 $117.89   

Annual Paper Towel Cost5  $3,552.64 

Waste Disposal Costs4  $45.50 

Total Annual Costs $2,887.79 $4,693.14 

Cost Savings Year 1 $1,805.34   

Payback Period6 7.4 Months 
1 Assumes 8 hours of labor required for engineer at $150 p/hr plus 20% benefits 
2 Labor required to change out paper towels 1.5 times per day at 15 minutes each change at wage of $10 plus 20% benefits 
3 Assumes average electricity rate of 10 cents per kWh 
4 This conservative estimate assumes weight of paper towel roll at .001585 tons and disposal costs of $57.50 and is dry.  
Wet or contaminated towels with substantially increase disposal costs. 
 5Assumes annual paper towel purchases for all bathrooms is $710,528 based on 320 cases ordered per week at a cost of 
$16,640 (information provided by Ronald Patterson) 
6 Payback Period calculated by dividing cost of implementation divided by costs avoided 

Table 2. Year 2 and Beyond Annual Economic Impacts of Replacing 1 Paper Towel Dispenser with 1 
Electric Dryer - Dyson Airblade™  

Item  Electric Dryer InMotion Paper Towels 

1 Dyson Airblade Dryer Units™     

Installation of 1 Dyson Airblade™1   
  

Maintenance Labor Costs2 $180.00
$1,095.00 

Annual Electricity Costs3 $117.79
  

Annual Paper Towel Cost   $3,552.64 

Waste Disposal Costs4   
$45.50 

Total Annual Costs $297.79 $4,693.14 

Cost Savings for Year 2 $4,395.34   

1 Assumes 1 hours of labor required for engineer at $150 p/hr plus 20% benefits 
2 Labor required to change out paper towels 1.5 times per day at 15 minutes each change at wage of $10 plus 20% benefits 
and Labor Required to maintain electric driers 1 hour per year at salary of $150 plus 20% benefits 
3 Assumes average electricity rate of 10 cents per kWh 
4 Assumes weight of paper towel roll at .001585 tons and disposal costs of $57.50 



Table 3 2+ Year Economic Impacts of Using 200 Dyson Airblade™ Electric Dryers versus Paper Towels  

Year   Electric Dryer InMotion Paper Towels 
Savings of Switching to Electric 

Dryer 

Year 1 $577,558.53 $938,627.17 $376,389.53 

Year 2 and Beyond $59,558.53 $938,627.17 $894,389.53 

Total Cost $637,117.07 $1,877,254.34 $1,240,137.27 


