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Solid waste management is still an expanding uni-
verse. In the past, managing solid waste focused pri-
marily on disposal and the efficient operation of 
landfills. In the 21st Century, our focus is on manag-
ing materials, finding innovative ways to balance 
disposal and recycling and the reuse of everything 
from household trash to surplus electronics.  

 Along with materials management the program’s 
activities include facility permitting, customer tech-
nical assistance, outreach, training and information 
availability sessions, inspections, and initiating en-
forcement actions as necessary. Inspection and en-
forcement activities serve multiple purposes includ-
ing deterring improper solid waste management, 
protecting Colorado's environment and public 
health, and ensuring a level playing field for indus-
try’s good actors. 

The program’s multiple activities integrate with 
numerous other departments, divisions and pro-
grams throughout the state. These include working 
with the Department of Natural Resources Division 
of Reclamation and Mining Safety and the Colorado 
Oil and Gas Conservation Commission, the Depart-
ment of Agriculture on mass livestock die-offs, the 
Water Quality Control Division on spill remediation 
and regulatory issues associated with waste im-
poundments, and the Air Pollution Control Division 
(APCD) regarding Title V, and the Green House Gas 
and Tailoring rules at solid waste disposal sites and 
facilities. In addition the program works extensively 
with the APCD regarding the management of asbes-
tos-contaminated soils. 

A Message from Charles Johnson 
Program Manager, Solid Waste and Materials Management  

The program has begun developing processes to 
build better and more workable integrated solutions 
at sites involved with multijurisdictional issues. To-
ward this end we have been inviting representatives 
from other divisions and programs to permitting 
and site strategy/management meetings. This ap-
proach affords the owners and operators the oppor-
tunity to ask all of the regulators involved with the 
project questions that will help the formulation and 
development of more integrated and internally con-
sistent solutions and business strategies. We hope 
this process results in a smoother, more efficient 
and less costly permitting process; while allowing 
the businesses to begin operations more quickly. We 
are working to more fully develop and institutional-
ize these processes to improve customer efficiency 
while optimizing staff time. 

 
Charles G. Johnson, Manager, 

Solid Waste and Materials Management Program 
Management Program  

Colorado Department of Public Health and Environment 
Solid Waste and Materials Management Unit 

Contact Information 

Joe Schieffelin 
Solid & Hazardous Waste Program Manager 
303-692-3356 
joe.schieffelin@state.co.us 

Charles Johnson, Solid Waste and Materials 
Management Program Manager 

303-692-3348 
charles.johnson@state.co.us 

Roger Doak 
Solid Waste Permitting Unit Leader 
303-692-3437 
roger.doak@state.co.us 

Colorado Department of 
Public Health and Environment 
4300 Cherry Creek Drive South 
Denver, CO 80246-1530 

‘Our focus is on managing materials, 
finding innovative ways to balance 
disposal and recycling and reuse of 
everything from household trash to 

surplus electronics.’  
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Impacts and Success Stories 

Materials  
Management 

The Mesa County Landfill Composting Facility provides alterna-
tives to traditional yard waste disposal.   

Continued on page 6... 

During 2010, the materials 
management group observed 
continued growth in the number 
of facilities managing solid waste 
using alternative methods such 
as composting, recycling and 
beneficial use. This growth in-
cludes the registration of 14 new 
recycling facilities and one new 
composting operation. The most 
notable change in the recycling 
industry is the opening of multi-
ple recycling end user facilities 
that utilize recyclables in the 
manufacturing process to fabri-
cate new products out of former 
waste materials. The advance-
ment of Colorado manufacturers 
utilizing recyclable materials 
closes the final loop in the recy-
cling process and puts Colorado 

into a position to expand the 
recycling industry. There are 
now end markets in Colorado 
for glass, plastic, paper, metal 
and many other secondary ma-
terials that can be recycled lo-
cally, helping to develop Colo-
rado's recycling and manufac-
turing industry while creating 

new jobs. 
With the growth of the recy-

cling end-user industry and 
shifts in the solid waste in-
dustry to sustainable materi-
als management, demand for 
data on how much recycling 

Permitting 
 Every year millions of gallons 
of exploration and production 
water (E&P or “produced” water) 
are generated as a waste during 
oil and gas drilling and produc-
tion in Colorado. Produced water 
contains chlorides, boron and se-
lenium, plus free and dissolved 
hydrocarbons such as benzene. 
These contaminants must be 
managed appropriately to protect 
public health and the environ-
ment. Most Colorado solid waste 
facilities that manage E&P water 
do so in evaporative impound-
ments.  Until recently, commer-
cial operations designed to recy-
cle and reuse produced water by 
other treatment methods have 
not been attempted, primarily 
due to supply and demand. 

 During 2011, the  Depart-
ment and Garfield County is-
sued the necessary permits to 
GreenBack Produced Water Re-
covery, LLC, to construct and 
operate a solid waste facility to 
treat, recycle and reuse pro-
duced water. The Shaeffer 
Ranch Facility, five miles south-
east of Rifle on Hunter Mesa in 
Garfield County, is an 11-acre 
facility designed to treat ap-
proximately 76 million gallons 
of E&P water annually. The fa-
cility will create about 10 new 
jobs when in operation. 
 The treatment process in-
cludes filtration to remove bac-
teria, hydrocarbons and solids 
from produced water, and to 
reduce the dissolved solids con-
tent to levels acceptable for re-
use in drilling and well stimula-
tion. Ideally, nearly all the 

treated water would be re-
turned to oil and gas opera-
tions for reuse. Treated water 
not returned for reuse will be 
allowed to evaporate in one of 
three 1.4-million gallon dou-
ble-lined ponds or treated to 
water quality standards and 
discharged under an NPDES 
permit. In the future, Green-
Back operators anticipate 
submitting five more applica-
tions to construct and operate 
produced water facilities 
similar to Shaeffer Ranch in 
western Colorado. 

The number of solid waste 
permits and plan modifica-
tions continued to increase 
through 2010 (Page 4, Fig-
ure 3). This growth is partly 
due to businesses seizing 
the opportunity for innova-
tive waste operations. 
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By the Numbers: Overview of Colorado’s Solid   

Regulatory Authority and Program Elements 
The Solid Waste and Materials 

Management Program, located 
within the Hazardous Materials 
and Waste Management Divi-
sion of the Colorado Depart-
ment of Public Health and Envi-
ronment, is responsible for en-
suring compliance with laws 
pertaining to solid waste man-
agement. Primary program ele-
ments include compliance assis-
tance; compliance monitoring 
and enforcement; remediation, 
permitting and information 
management. 

The program receives no mon-
ies from Colorado’s General 
Fund, and is 100 percent fee 
supported. The Act and the 
Regulations (6-CCR 1007-2) 
provide three means of collect-
ing fees to support the program. 

These include the Solid Waste 
User Fee (SWUF) or “tipping 
fee,” the Hourly Activity Fee 
and the Annual Facility Fee. 
During 2010 the Solid and Haz-
ardous Waste Commission re-
ceived authority for and passed 
regulations setting the SWUF. 
The SWUF supports approxi-
mately 78 percent of program 
funding (Figure 1) and the pro-
gram is expected to have ade-
quate revenue for at least five 
years. 

During 2011, the program 
continued to improve efficiency 
and effectiveness following the 
passage of HB 07-1288. Exam-
ples of these activities include: 
• Improved facility assistance 

delivered on inspections; 
• Streamlined inspection and 

reporting process; 
• Increased team training 

to remain current with 
industry practices; 

• Development of new a 
database (ongoing); 

• Continued improvement 
of data collection; 

• Planning to launch an 
improved customer and 
facility outreach; 

• Continued cross-media 
integrations with inter-
nal and external custom-
ers;  

• Continued integrated 
meetings with owners 
and air, water and waste 
regulators to expedite 
issue resolution; and 

• Continued refinement of 
workplans. 

Figure 1: 2011 Solid Waste Revenues 

Figure 2: Per Person Daily Waste Generation 
Figure 3: Project Management Data 2005—2011 
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Additional 
Information 

 
This report and addi-

tional data not reproduced 
here are available on the 
Colorado Department of 
Public Health and Environ-
ment website. Please 
visit us at: 
www.cdphe.state.co.us
/hm/solidwaste.htm 
and 
www.recycle4colorado.
info 

Figure 5: 2010 Materials Management 
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Figure 6: Annual Collected 
Compost Materials 

Figure 4: Enforcement Action 2005 through 2011 

0

5

10

15

20

25

30

35

2005 2006 2007 2008 2009 2010 2011

12

14

20

24

26

35

32

15

7

10 10

18

12
13

2 2
3

2

4

2

8

1 1
2

1 1

6
5

ENFORCEMENT ACTIONS

Compliance Advisories Issued Compliance Advisories Closed Out

Orders Issued Litigation

Figure 7: Waste Tires Generated and 
Recycled in 2010 
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Impacts and Success Stories 

Materials 
Management 
...continued from page 3 
and what types of materials are 
being generated is greater than 
ever. The materials management 
program has been working with 
the U.S. EPA Region 8, other 
state agencies within Region 8, 
and recycling associations to im-
prove the measurement and 
tracking of waste and diversion of 
waste materials. The data collec-
tion will provide a first time op-
portunity to understand regional 
material generation rates, mate-
rial flow, landfill diversion and 

other data to support and in-
form the manufacturing sector 
of economic opportunities in 
Colorado and the Mountain 
West. The materials measure-
ment methodology is being util-
ized by all Region 8 states, was 
presented on a national webinar 
and has played a role in the na-
tional discussion of the method-
ology and classification of waste 
diversion.  

The materials management 
group ensures that recycling 
activities meet criteria estab-
lished by the Solid and Hazard-
ous Waste Commission. These 
criteria include: Environmental 
benefit of virgin resources being 

replaced by the recycled  ma-
terial. 

The beneficial use determi-
nation (BUD) process as-
sesses the material and its 
proposed end use. The BUD 
process includes environ-
mental testing and verifica-
tion from end users that the 
waste materials meet appro-
priate specifications. For ex-
ample, over the past year, the 
BUD process was used to ap-
prove the reuse of abandoned 
mine rock, domestic water 
treatment residuals, oil and 
gas produced water, coal ash, 
and petroleum contaminated 
soil.  

Inspections 
The solid waste inspectors are 

responsible for inspecting solid 
waste facilities, following up on 
complaints, reviewing groundwa-
ter and methane gas reports, and 
reviewing and inspecting asbestos
-contaminated soil projects. The 
number of inspections in 2011 
was virtually the same as in 2010: 
127 vs. 125 respectively. The num-
ber of compliance advisories de-
creased slightly from 35 to 32, 
while compliance orders quadru-
pled from two to eight. Ongoing 
litigations decreased slightly from 
six to five (See Page 5, Figure 4). 

 
The primary reason for the drop 

in the number of inspections from 
previous years was the continued 
large number of complaints re-
ceived, which increased again 
from 125 to 150 between 2010 
and 2011.  In addition, staff time 
was consumed drafting and final-
izing enforcement orders and 
pursuing ongoing litigations. 

 The Solid Waste Compliance 
Assurance Unit has imple-
mented several measures to ex-
pedite enforcement actions. 
The unit increased the number 

of enforcement actions settled 
via administrative orders in-
stead of litigation.  This ap-
proach reduced the number of 
litigations in the enforcement 
pipeline, which will free up time 
for additional inspections. 

The unit also revised the Solid 
Waste Enforcement Response 
Policy. The revised policy in-
cludes an early settlement 
agreement (ESA) approach to 

settling enforcement actions. 
The ESA is a formal enforce-
ment action and may be used 
in cases where the facility can 
return to compliance within 
six months of finalizing the 
agreement and the penalty is 
less than $50,000.   

A typical ESA is drafted and 
finalized in much less time 
than an administrative order. 
The time savings affords an 
opportunity to increase the 
number of inspections and 
follow-up enforcement activi-
ties. The ESA also results in 
cost and time savings for the 
non-compliant facility. 

Efforts continue regarding 
the development and deploy-
ment of a solid waste self-
certification system modeled 
on the system already in use 
by the Hazardous Waste Com-
pliance Assurance Unit. The 
information gained through 
self certification will help the 
unit develop more focused fa-
cility training while optimizing 
inspections. 

‘A typical ESA is 
drafted and 

finalized in much 
less time than an 

administrative 
order.’ 
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Regulations and Workgroups 
The program develops regulations to implement 

new legislation and to update outdated and restric-
tive regulations through a robust stakeholder proc-
ess. Owners, operators, interested citizens, consult-
ants and other stakeholders are invited to provide 
our technical staff with input regarding the draft 
regulations. The process includes multiple partner-
ing meetings to review and refine the draft regula-
tions. All parts of the state are engaged, using tele-
conferencing and interactive, web-based communi-
cations. Program staff strive to develop regulations 
meeting legislative mandates and innovative indus-
try practices, while balancing protection of human 
health and the environment with industry needs. 

Regulations passed during 2011 include new waste 
tire management regulations, medical waste regula-
tions and waste grease regulations. The new waste 
tire regulations created a cradle-to-grave/reuse 
management construct for waste tires in Colorado. 
The waste tire regulations include manifests, gen-

erator and hauler registration and decals, and fund-
ing for waste tire reuse and abandoned tire cleanup.  

The waste grease regulations were more problem-
atic, because the waste grease generators and most 
of the final disposal facilities were exempt from the 
legislation. Therefore, the program was not able to 
create a similar cradle-to-grave/reuse construct for 
waste grease. The waste grease haulers bear the 
brunt of the burden for tracking waste grease. 

The medical waste regulations codified and up-
dated the infectious waste regulations to develop a 
more efficient and easily implemented medical 
waste management construct.  

In addition, the program hosted the geotechnical 
workgroup that tackled the basic design for alterna-
tive final landfill covers (AFC). AFCs have the po-
tential to save public and private facilities a signifi-
cant amount of money during closure and post-
closure care activities, while providing a more sus-
tainable and protective final landfill cover.  

 

Trends to Watch 
In 1989 Gov. Roy Romer created the Integrated 

Solid Waste Management Task Force, whose pur-
pose was to study the then-current status of solid 
waste management in Colorado. The task force pro-
duced an interim report in January 1990 with find-
ings and short-term recommendations. In August 
1992 the task force finalized the report, Solid Waste 
Management in Colorado: Goals, Objectives, and 
Strategies. The goals identified in the report in-
cluded: 1) reducing disposal volumes, 2) reducing 
waste stream toxicity, 3) encouraging responsible 
facility siting, 4) educating the public about inte-
grated waste management, 5) promoting public par-
ticipation in waste solutions, and 6) ensuring fund-
ing needed to accomplish the identified goals. 

Much has happened in Colorado's solid waste uni-
verse in the nearly 20 years since the publication of 
the report. Colorado's population increased from 3.3 
million in 1990 to an estimated five million in 2011. 
Coloradans disposed of approximately 4.6 millions 
tons of solid waste in 1995, compared to 8.2 million 
tons in 2010. The total amount of material recycled 
is increasing year by year. In addition, more com-
munities and business are involved in Colorado’s 
material management and reuse efforts. 

Now, more than ever, materials management is a 

concept that needs further attention. Materials 
management incorporates the collection, sorting, 
transportation and reuse or recycling of materials.  
The program will embark on a new information col-
lection and outreach effort during the next year. 
This effort will include hosting town-hall style meet-
ings around the state to collect and evaluate infor-
mation about solid waste disposal, recycling, mate-
rials management, community preferences and the 
costs, funding and liabilities associated with these 
activities. The goal will be to revisit the almost 20-
year-old integrated materials management plan for 
Colorado. We hope to identify opportunities to inte-
grate and optimize materials management, collec-
tion, transportation, reuse and disposal activities. 
Hopefully we will achieve a new and revamped 
scheme for managing materials in Colorado that 
benefits citizens, communities and industry. We ex-
pect this effort to take more than a year, and look 
forward to reporting our findings as we proceed.  

‘Coloradans disposed of approximately 
4.6 millions tons of solid waste in 1995, 
compared to 8.2 million tons in 2010.’ 
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2010 Recycling and Waste Diversion Facts 
Municipal Solid Waste 
(MSW) Annual Totals 
Total MSW Generated 
8,269,754 tons 
MSW Recycling Rate 
20.5 percent (9.4 percent with 
scrap metal excluded) 

Total Diversion Rate for All 
Tracked Waste, Including 
MSW 
40.6 percent 

Per Capita Generation 
MSW Disposed: 7.2 lbs. 
MSW Recycled: 1.9 lbs. 
MSW Generated: 9.1 lbs. 

1,699,236 tons of MSW was 
recycled. 

2.8 million tons of asphalt, 
concrete, scrap metal, C&D  and 
organic material was diverted 
from  landfills for recycling. 

Energy Savings 
3.2 million barrels of 

oil²  
 

Energy savings were 
equivalent to energy 

used by 121,000 
homes in a year. ² 

 
����� 
 

Natural Resources 
Conserved 

18,848 acres of 
forest² 

 
7,300 railcars worth 

of coal ¹ 
 

����� 
 

Greenhouse Gas 
Emissions 

Avoided 
1.4 million metric 

tons of carbon-
dioxide emissions 
prevented, which 

equates to emissions 
from 256,000 cars² 

 
����� 

 
¹US EPA “WARM” Waste 
Reduction Model Version 11 
 
² USEPA “Greenhouse Gas 
Equivalency Calculator” 
updated May 2011 

Benefits of 
MSW  

Recycling 
For additional data on recy-
cling and waste diversion see 
www.recycle4colorado.info/  
 

1,057,721 tons of recyclable 
material was used in manufac-
turing glass and metal prod-
ucts. 

214,000 tons of single-stream 
recycling was collected. 

106,027 tons of municipally 
generated material including 
food waste was composted. 

19.6 million pounds of elec-
tronic waste was collected for 
recycling. 

 


