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Appendix A 

Control Options 1, 2, 3 & 4 
 
NOx Control Options for Existing and New Coal Fired Boilers: 
Background: 

Most of the NOx formed in a fossil-fuel-fired power plant is formed in one of two ways: 

1. Nitrogen bound in the fuel is converted to NOx (called “fuel NOx”).   

2. When temperatures are particularly high in the boiler (>2800oF), nitrogen molecules from 
air are broken down and recombine with oxygen to form “thermal NOx.”   

Fuel NOx is about 75% of the total NOx, and thermal NOx is about 25%. 

In addition, minor amounts of NOx are formed through reactions of molecular nitrogen and 
hydrocarbons in an early phase of combustion at the flame front.  This is referred to as “prompt 
NOz.” 

Through combustion processes, by staging combustion (i.e., delaying the mixing of the fuel and 
air) so that temperatures are limited and the boiler gases remain fuel rich, inhibiting the 
formation, and breaking down, NOx. Flue gas treatments that reduce NOx to N2 and O2, using a 
reducing agent, such as ammonia or urea, with or without a catalyst, are relatively efficient, but 
more expensive.  Combustion processes are generally less expensive (<$1000/ton) but generally 
are limited in efficiency (<60%).  Flue gas treatments are more expensive (>$1000/ton), but can 
achieve high efficiencies (90%).  Hybrid processes, using more than one technology on a given 
boiler are the most efficient and most economical.  Examples include combining low-NOx 
burners, overfire air, selective non-catalytic reaction and selective catalytic reaction.  Using these 
technologies together limits what has to be achieved by any single technology and minimizes 
catalyst costs. 

Control Option Description - Flue Gas Treatments: 
Selective Catalytic Reduction (SCR) is the most effective control technique for NOx, with 
control efficiencies as high as 90% (or more).  However, it is the most expensive because of the 
need for vanadium/titanium catalyst.  A reducing agent, usually ammonia, sometimes urea, is 
injected in the flue gas stream.  Nitric oxide is reduced to molecular nitrogen and oxygen in the 
presence of the catalyst.  The cost effectiveness is in the range $1700 – 3200/ton. [See SCR 
control option section] 

Selective catalytic reduction (SCR) is a post combustion unit process where a reducing agent, 
usually ammonia or urea, is added to the flue gas stream and is absorbed onto the catalyst 
(typically vanadium or titanium) enabling the chemical reduction of NOx to elemental nitrogen 
and water.  It can achieve 0.06-pound-per-million Btu or less. 

The main Selective Catalytic Reduction reaction is 4NH3 + 4NO + O2 -> 4 N2 +6H20  

There are numerous information sources that discuss in detail technical factors related to this 
technology including the catalyst reactor design, optimum operating temperature, sulfur content 
of the fuel, catalyst de-activation due to aging or poisoning, ammonia slip emissions, and design 
of the ammonia injection system.  See references below. 
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The SCR system is comprised of a number of subsystems. These include the SCR reactor and 
flues, ammonia injection system and ammonia storage and delivery system. 

The proposed Desert Rock Energy in New Mexico is planning to build their facility with 
Selective Catalytic Reduction technology to control NOx emissions.  They expect 85-90% 
control of NOx.  The EPA proposed permit limit for NOx emissions will be 0.060 lbs/mmBTU 
fuel input. 

Xcel Energy has begun construction on its first new coal-fired electric generation unit in nearly 
30 years, located in Pueblo, Comanche Unit 3 (750 MW) is being built with LNB and SCR 
controls which is expected to be on-line in the fall of 2009. 

Retrofitting a Selective Catalytic Reduction to existing power plants would be more difficult 
than installing equipment with the construction of the plant.  However, this control technology 
can greatly reduce NOx emissions from existing sources.  It may be able to reduce NOx 
emissions from existing sources by as much as of 80-90% from uncontrolled emissions. 

Benefits of SCR Control: 

It is a control option that can greatly reduce NOx emissions from existing sources.  It may be 

able to reduce emissions from existing coal-fired sources by as much as 90%.  SCR may have 

some co-benefit reductions of Mercury emissions. 

• NOx emission reductions of 80-90% from uncontrolled emissions are achieved. 

• Potential to reduce hydrocarbon, hazardous air pollutant, and condensable particulate 
matter (PM) emissions based on emissions tests. 

• Technology is available currently. 

Costs/Tradeoffs Associated with SCR: 

The SCR process requires precise control of the ammonia injection rate. An insufficient injection 
may result in unacceptably low NOx conversions. An injection rate which is too high results in 
release of undesirable ammonia to the atmosphere. These ammonia emissions from SCR systems 
are known as ammonia slip.  Ammonia slip will also occur when exhaust gas temperatures are 
too cold for the SCR Reaction to occur.  Ammonia slip can potentially be controlled by an 
oxidation catalyst installed downstream of the SCR catalyst. 

Ammonium salts could also form increase loading to the particulate collection stage as PM10 
(and PM2.5).  SCR tends to increase the reaction of SO2 to SO3 and increases the formation of 
acid mists. This could require additional treatment of the flue gas. 

• Minimum and maximum temperature ranges limit the effectiveness of the SCR system.  
The SCR system requires a minimum exhaust temperature of 572°F (300°C) and 
maximum of 986°F (530°C) for NOx reduction to occur (optimal range). 

• The SCR system needs operator attention.  Typically SCR catalysts require frequent 
cleaning even with pure reducing agents, as the reducing agent can coat the inlet surface 
of the catalyst while the exhaust gas stream temperature is too low for the SCR reaction 
to take place. 

• Cost (Retrofit) 
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• Capital cost of approximately $50-110/kW to achieve 85-95% NOX removal efficiency. 

• Combined fixed and variable O&M costs for all boiler types about $1.0 to 1.7 million/yr 
for 85% NOX removal. 

• Retrofit costs to existing power plants may be cost prohibitive for some existing plants 
because of the physical layout of the plant. 

• Safety issues with handling of ammonia for use as reducing agent 

Description of how to implement: 

Could be mandatory or voluntary:  Prior to determining whether this control option should be 
mandatory or voluntary more information is required on the contribution of NOx emissions from 
large utility boilers to the total nitrogen deposition rate at RMNP.  In addition, it is unknown how 
the potential increase in ammonia emissions from SCR could impact nitrogen deposition and 
visibility at RMNP. 

Feasibility of SCR: 

The SCR technology is available and effective in reducing NOx emissions.  SCR is a proven 
technology for reduction of NOx emissions.  However, the potential increase of ammonia 
emissions and subsequent impact to nitrogen deposition and visibility at RMNP is not known. 

The capital costs associated with a new SCR or installation of retrofit SCR may be feasible, and 
the additional costs associated with operation and maintenance are known. 

Background data and assumptions used: 

US Department of Energy (DOE) Pollution Control Innovations Program 
http://www.fossil.energy.gov/programs/powersystems/publications/Clean_Coal_Topical_Report
s/topical9.pdf 

Cost of Selective Catalytic Reduction (SCR) Application for NOX Control on Coal-fired Boilers 

http://www.epa.gov/nrmrl/pubs/600r01087/600sr01087.pdf 

Uncertainty associated with the SCR: 

It is clear that SCR is effective in reducing NOx emissions, however an understanding of the 
potential increase of ammonia emissions and the resulting impacts to nitrogen deposition and 
visibility at RMNP need to be understood. 

Selective Non-Catalytic Reduction (SNCR) avoids the expense of the catalyst.  The ammonia 
reactant is injected in the boiler in a very hot location at the top and backpass of the boiler.  The 
reduction reaction at these temperatures (1700 – 2100o F) does not require catalysis.  SNCR is 
achieving 40% (20-55%) control.  Cost effectiveness is $600 – 1300/ton.  [See SNCR control 
option section] 

Rotating Mixing (ROTAMIX) is a new form of SNCR, employed with ROFA.  Ammonia is 
injected into the boiler with the ROFA air, achieving excellent mixing and improved 
performance.  Using ROFA and ROTAMIX together can reduce NOx emissions by 40-75%. 

Rich Reagent Injection (RRI) is a new technique of reducing NOx by injection of ammonia or 
urea into high temperature NOx-containing fuel rich flue gases.  This results in a reduction in 
NOx of 80% or better without the need for a catalyst.  While SNCR is based on the injection of 

http://www.fossil.energy.gov/programs/powersystems/publications/Clean_Coal_Topical_Reports/topical9.pdf
http://www.fossil.energy.gov/programs/powersystems/publications/Clean_Coal_Topical_Reports/topical9.pdf
http://www.epa.gov/nrmrl/pubs/600r01087/600sr01087.pdf
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reagent into fuel lean conditions at temperatures between 1700 and 2100o
 F, RRI involves 

injections into fuel rich flue gas at significantly higher temperatures (2400 – 3100o F). 

Control Option Description - Combustion Processes: 
Conventional Low-NOx Burners (LNB).  Staged combustion can be achieved with redesigned 
burners that separate some of the combustion air from the pulverized coal (or oil or natural gas).  
These burners can cut NOx emissions by 30-60% to a range from 0.25 – 0.65 lb/MMBtu.  These 
LNBs are highly cost effective ($150-300/ton) 

Ultra-low-NOx Burners (ULNB).  New designs are getting a further 20% or more reduction in 
NOx emission rates down to 0.15 – 0.25 lb/MMBtu.  These are slightly less cost effective than 
LNBs:  $200-400/ton. 

Overfire air (OFA) uses air that is introduced high in the boiler in order to achieve the staged 
combustion.  Advanced systems include separated overfire air (SOFA) and close-coupled 
overfire air (CCOFA) and achieve over 60% NOx emission reductions in tangential fired boilers.  
Cost effectiveness: $400-1000/ton. 

Flue gas recirculation (FGR) is used in combination with low NOx burners and OFA.  It is 
particularly effective in oil and gas fired units. 

Re-burn is a comparatively new technology, capable of up to 50-60% NOx control.  Natural gas 
or coal is burned in a second fuel-rich combustion zone in order to reduce NOx.  Second 
Generation Advanced Reburning (SGAR) is currently being developed, capable of NOx emission 
reductions of 90% or more. 

Advanced combustion control systems, including neuro-networks, are effective at minimizing 
NOx formation and maximizing boiler efficiency. 

Rotating Opposed Fire Air (ROFA) is a new technique developed in Sweden.  Secondary 
combustion air is injected under high pressure at the top of the boiler, creating a rotating fire-
ball, achieving a uniform boiler temperature and reduced emissions.  This technique also 
improves boiler operation. 
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Table A-1: 2005 NOx Emissions data from the EPA’s Acid Rain Program for Colorado coal fired power plants: Table A-1: 2005 NOx Emissions data from the EPA’s Acid Rain Program for Colorado coal fired power plants: 
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Appendix B 

Control Option 5 
 
Control Option: Use of Lowest Achievable Emission Rate (LAER) 
 
For major new sources and major modifications in non-attainment areas, LAER is the most 
stringent emission limitation derived from either of the following: 

• the most stringent emission limitation contained in the implementation plan of any State 
for such class or category of source; or 

• The most stringent emission limitation achieved in practice by such class or category of 
source. 

The use of LAER in permitting of new or modified major sources could be used by Colorado to 
control growth related increases in NOx emissions, statewide or in the Front Range counties, in 
order reduce nitrogen deposition rates at RMNP consistent with the stated resource management 
goals.  This would be a state only permit requirement and not be incorporated into Colorado’s 
SIP. 

The most stringent emissions limitation contained in a SIP for a class or category of source must 
be considered LAER, unless (1) a more stringent emissions limitation has been achieved in 
practice, or (2) the SIP limitation is demonstrated by the applicant to be unachievable. By 
definition LAER can not be less stringent than any applicable new source performance standard 
(NSPS). 

EPA recommends these sources of information for determining LAER  

• SIP limits for that particular class or category of sources; 

• preconstruction or operating permits issued in other non-attainment areas; and 

• The BACT/LAER Clearinghouse [http://cfpub.epa.gov/RBLC] 

Several technological considerations are involved in selecting LAER. The LAER is an emissions 
rate specific to each emissions unit including fugitive emissions sources. The emissions rate may 
result from a combination of emissions-limiting measures such as (1) a change in the raw 
material processed, (2) a process modification, and (3) add-on controls. The reviewing agency, in 
this case CDPHE, determines for each new source whether a single control measure is 
appropriate for LAER or whether a combination of emissions-limiting techniques should be 
considered. 

Unlike Best Available Control Technology (BACT) used for major sources in attainment areas, 
the LAER requirement does not consider economic, energy, or other environmental factors. A 
LAER is considered not achievable if the cost of control is so great that a major new source 
could not be built or operated. 

Examples from EPA’s RACT/BACT/LAER Clearinghouse showing the current range of LAER 
nationally for NOx emissions follows: 

Utility and large industrial-size boilers/furnaces (>250 million BTU/H) - .07 to .1 lb/MM BTU.  
This is being achieved through the use of combined control technologies such SCR, overfire air, 
and low NOX burners. 
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Large Combustion Turbines Combined Cycle (> 25 MW) using natural gas (includes propane & 
liquefied petroleum gas) – 1.5ppm to 2ppm at 15% O2.  This is being achieved through the use 
of combined control technologies such SCR and low NOX combustors. 

Large Internal Stationary Combustion Engines (> 500 hp) using natural gas (includes propane & 
liquefied petroleum gas) - .0015 g/hp/hr - 1 g/hp/hr. This is being achieved through the use of 
clean burn technology (lean burn, NSCR). 

Small Internal Stationary Combustion Engines (< 500 hp) using natural gas (includes propane & 
liquefied petroleum gas) - .15 g/hp/hr - 2 g/hp/hr. This is being achieved through the use of clean 
burn technology (lean burn, NSCR, air/fuel ratio controller). 

See:  http://cfpub.epa.gov/rblc/cfm/menu_search.cfm  

Control Option: Use of Emissions Reductions "Offsets": 
A major source or major modification planned in a nonattainment area must obtain emissions 
reductions as a condition for approval. These emissions reductions are generally obtained from 
existing sources located in the vicinity of a proposed source and must (1) offset the emissions 
increase from the new source or modification and (2) provide a net air quality benefit. The 
purpose of acquiring offsetting emissions decreases is to allow an area to move towards 
attainment of the NAAQS while still allowing some industrial growth.  This same approach 
could be used by Colorado to control growth related increases in NOx emissions at new or 
modified major sources (statewide or front range counties) in order reduce nitrogen deposition 
rates at RMNP consistent with the stated resource management goals.  

Since this would be a state only offset requirement (and not be incorporated into Colorado’s 
SIP), CDPHE would have significant flexibility in determining what requirements offsets must 
meet in order to achieve the objective of NOx control that benefits RMNP.  EPA has set forth 
minimum considerations under the Interpretive Ruling (40 CFR 51, Appendix S) that could be 
used by CDPHE to develop a banking program.  This ruling states that in general, emissions 
reductions which have resulted from some other regulatory action are not available as offsets. 
For example, emissions reductions already required by a state regulation cannot be counted as 
offsets.  In addition, any emissions reductions already counted in major modification "netting" 
may not be used as offsets.  Acceptable offsets also must be creditable, quantifiable, federally 
enforceable, and permanent.  However, emissions reductions validly "banked" under a program 
developed by CDPHE could be used as offsets. 

Usually an emissions offset must result in reasonable progress toward attainment of an air quality 
standard or goal.  Therefore, the ratio of required emissions offset to the proposed source's 
emissions would have to be greater than one.  However, since this would be an offset program 
limited to achieving NOx control that benefits RMNP, any offset that has a positive net air 
quality benefit for RMNP could be considered.  Generally offsets should be located as close to 
the proposed site as possible, but for use in controlling growth related increases in NOx 
emissions that impact RMNP this should be modified to allow sources that are closer or impact 
RMNP to a greater extent to be used as preferential sources of offsets. 
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Appendix C 

Control Option 6 
 

 
 
 



Table C-1:  Pre-1962 Sources Eligible for BART-like controls 

 

Nitrogen Deposition Reduction Plan-Draft 1           
 

10



Nitrogen Deposition Reduction Plan-Draft 1           
 

11

Appendix D 

Control Option 7 
 
Control Option:  NOx/NH3 Emissions Cap and Trade Program 
Description: 

A NOx and NH3 cap and trade program is one approach available for controlling the growth in, 
and/or obtaining reductions of, NOx and NH3 emissions.  The basic concept entails capping 
emissions at some level that puts a ceiling on total allowable emissions from sources over a 
defined area.  To achieve the RMNP goal of reduced nitrification, emission caps would initially 
be set at levels less than current emissions to ensure that emission reductions occur over a 
defined time period.  Future years would be selected as timeframes for setting and attaining 
incrementally lower emissions caps until monitoring indicates nitrogen deposition below the 
critical load at RMNP.  Even with growth in new sources of NOx and NH3 emissions, the 
emissions cap program would restrict total emissions to a level that is less than the cap in order 
to stay on track for reducing nitrogen deposition in RMNP. 

Emission caps work by assigning emission allowances to sources covered by the program – each 
unit of emissions is represented by one allowance - like the Acid Rain Program which set a 
nationwide cap on sulfur dioxide emissions from electric utilities and set each allowance equal to 
one ton of sulfur dioxide.  Since allowances would be limited, covered sources must have 
enough allowances at the end of each year to cover their actual emissions or be fined and 
surrender future year allowances to cover any shortfall. Unused allowances may be sold, traded 
or saved (banked) for future use.  The trading aspect of the program would provide Colorado 
sources with the flexibility to achieve NOx and NH3 reductions through methods of their 
choosing, allowing market forces to drive the effort. 

With the credit system of allowances, sources could choose from many alternatives that would 
best meet their needs with respect to meeting the overall emissions caps.  Such alternatives 
include installing pollution control equipment; switching fuels; employing energy-efficiency 
measures and/or renewable energy generation; process, materials or activity changes to reduce 
emissions; purchasing excess allowances from other sources that have reduced their emissions; 
or using any combination of these and other options. 

There are various ways to structure a cap and trade program that would help ensure it is 
reasonable and effective: ranging from which sources or source categories to include, seasonal 
versus annual caps, whether to allow inter-pollutant trading, the geographic extent of the 
program, and whether to geographically weight emissions based on the relative importance of 
source areas affecting the Park.  The degree of enforceability of the program is a key issue – 
whether to implement cap and trade as a State-only program which would lack federal 
enforcement authority or include applicable parts of it in either the State’s federally-enforceable 
regional haze or ozone SIPs.  A voluntary approach is more likely to have shortfalls and be less 
effective as discussed further below. 

Benefits of a Cap and Trade Program: 

A market-based cap and trade program generally has multiple benefits as compared to a 
command and control approach. 
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• There is more environmental certainty that overall impacts of emissions will be reduced 
as caps are lowered to limit total emissions.  Command and control does not ensure that 
aggregate emissions will not increase as new sources add new emissions and existing 
sources add capacity and are used more. 

• A market system reduces the cost of compliance. It allows all sources to take advantage 
of the most cost-effective and/or lowest-cost compliance options. 

• Incentives are created for early reductions and for reductions beyond those required by 
regulation.  There is economic value in allowances – since they are limited and relatively 
scarce, they are valuable and can be banked or sold, creating incentives for sources with 
low compliance costs to make additional reductions and offers sources not currently 
regulated to generate reductions (allowances) for sale to those sources that are regulated. 

• Technological innovation is promoted by providing sources with an economic incentive 
to find new ways to generate cost-effective reductions. 

• Environmental benefits may be accelerated through the economic incentives created by 
early reductions and by decreasing emissions beyond the caps. 

• State and local air regulatory authorities retain flexibility to impose stricter limits on 
sources necessary to address specific local air quality issues, regardless of a source’s 
accumulated allowances. 

• Tracking emissions from sources to assure compliance improves accountability and the 
accuracy and comprehensiveness of emissions inventories. 

Costs/Tradeoffs Associated with Cap and Trade 

EPA’s market-based approach to the Acid Rain Program using cap and trade has demonstrated 
significant cost savings to affected sources and in administration of the program by air regulatory 
agencies.  A cap and trade program for NOx and NH3 that includes some of the same features as 
EPA’s national Acid Rain Program could realize similar cost benefits.  These features include 
the cap, accurate and complete emissions inventories, and substantial and automatic penalties for 
noncompliance. 

• Technological innovation and energy efficiency measures taken by sources resulted in a 
40% drop in scrubber costs for sulfur dioxide at power plants in the 1990’s from expected 
costs and efficiencies of removal improved from 90 to 95%. 

• Costs have been lower than expected in many areas due to previously “grandfathered” 
sources being among those that have reduced their emissions by the greatest amounts due 
to their potential to achieve large emission reductions more cheaply than newer, less 
polluting sources. 

• More oversight by air regulators may be required to assure emissions are accurately 
tracked.  This has the benefit of assuring the effectiveness and equity of the program, 
however, by accurately administering the allowances and enforcing compliance 
requirements that are essential to success of the program. 

Description of How to Implement: 

Using EPA’s model for cap and trade, a mandatory program would provide the only certainty 
that needed emissions reductions would be achieved using this air management approach.  A 
voluntary program could not be enforced to assure compliance. 
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Feasibility of Cap and Trade: 

The cap and trade program is an available approach to air quality management. 

Uncertainty Associated with Cap and Trade: 

The primary uncertainty is not knowing in advance where emission reductions will occur.  This 
is an inherent characteristic of the market-based program and not necessarily a deficiency or 
significant cause for concern.  The flexibility provided by a cap and trade program is one of its 
main attractions, allowing for a lowest cost approach while achieving substantial emission 
reductions. 
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Appendix E 

Control Option 8 
 
Control Option:  Pollution Prevention (P2) and Voluntary Reductions 
Description: 

Pollution prevention, referred to as P2, is largely a type of voluntary emission reduction program 
that has potential for positively affecting air quality.  P2 is a national policy for implementation 
at regional, state, and local levels that reduces or eliminates waste at the source by modifying 
production processes, promoting the use of non-toxic or less-toxic substances, implementing 
conservation techniques, and re-using materials rather than putting them in the waste stream.  
There are local and regional contacts for P2 assistance programs and resources, including from 
the U.S. Environmental Protection Agency (EPA) for partnership programs with industry, grants 
and funding to support state and tribal P2 programs, and technical assistance services offered 
through EPA and various state offices and partners. 

There are numerous opportunities and measures available for industry, small businesses, 
government, and individuals to take part in P2; everything from agriculture to waste management 
to manufacturing, service industries and transportation can utilize P2 methods to lessen 
emissions and conserve energy.  The specific P2 strategy related to renewable energy and energy 
efficiency is a separate topic discussed in this report. 

Benefits of P2 and Voluntary Reductions: 

Voluntary measures to reduce NOx and NH3 emissions from large and small sources would 
assist in reducing tropospheric ozone formation, fine PM and nitrogen deposition, as well as 
improving visibility.  Voluntary measures are generally viewed by industry as a positive means 
for achieving environmental benefits while retaining the flexibility of a non-regulatory program.  
Many organizations, including environmental agencies, non-profits, and universities, offer P2 
information and assistance to businesses at no charge and can assist them in finding ways to 
lessen their environmental impact through reducing waste while saving costs. 

Costs/Tradeoffs Associated with P2 and Voluntary Reductions: 

Many assistance programs exist from EPA and Departments of Defense and Energy offices to 
state and other levels of government that offer several easy and free options for businesses, 
government, and individuals wanting to benefit the environment and save costs by implementing 
P2.  P2 alternatives are often no more costly (and sometimes even less costly) than traditional 
process add-on control solutions to air emissions-caused environmental problems.   

Description of How to Implement: 

Voluntary reduction measures would be useful elements of a comprehensive control strategy to 
benefit air quality, but it is impossible to quantify this strategy’s ability to improve nitrogen 
deposition in RMNP because implementation details of State voluntary programs are not well 
defined.  Enhanced policy direction for Colorado’s existing P2 program could potentially be 
more effective by encouraging voluntary NOx and NH3 reduction measures through incentives, 
assistance programs, and reduction targets.  This additional emphasis could contribute to air 
quality improvements generally and provide assurance that a directed program would yield more 
benefits.  Outside of a voluntary P2 program, the State could provide disincentives to pollute 
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within its existing regulatory programs by charging new or increasing current emissions fees on 
processes or activities that result in emissions that could be avoided or reduced by employing P2 
alternatives. 

Feasibility of P2 and Voluntary Reductions: 

A P2 and voluntary reduction strategies at the State level are entirely feasible and only needs a 
focused commitment to boost its effectiveness from current levels of implementation.  Many P2 
efforts are already underway, largely driven by the open market and assistance being provided at 
regional and national levels of government.  Additional emphasis by the State specific to 
achieving NOx and NH3 emission reductions could assure more successful implementation of 
these types of measures.  A feasibility study could be conducted to assess potential for NOx and 
NH3 reductions through a directed program. 

The Federal Pollution Prevention Act of 1990 established pollution prevention as a public policy 
of the United States. The Federal Act declares that pollution should be prevented or reduced at 
the source wherever feasible, while pollution that cannot be prevented should be recycled in an 
environmentally safe manner. In the absence of feasible prevention or recycling opportunities, 
pollution by-products should be treated. Disposal or other releases into the environment should 
be used only as a last resort and should be conducted in an environmentally safe manner. 

P2 has been established as a public policy of the State of Colorado through the Pollution 
Prevention Act of 1992, which declares, “the state policy of Colorado shall be that P2 is the 
environmental tool of first choice.” The Colorado Pollution Prevention Act of 1992 created the 
following: 

• A governor appointed Pollution Prevention Advisory Board (PPAB) to coordinate 
pollution prevention activities in Colorado. 

• A pollution prevention Activities Program to collect and evaluate information on toxics 
use reduction and waste reduction through EPCRA or SARA Title III reporting, perform 
outreach, and provide technical and informational assistance to internal and external 
customers. 

• A Pollution Prevention Grants Program designed to fund pollution prevention activities 
and provide technical assistance to small and medium sized businesses in the state. The 
pollution prevention Grant Program is funded by fees collected from facilities required to 
report under EPCRA or SARA Title III. 

The Colorado Department of Public Health and Environment (CDPHE) attempts to integrate and 
incorporate pollution prevention and environmental leadership program strategies into the 
agency’s permitting, inspections, enforcement, rules development, remediation, assistance, and 
other functions. The CDPHE pollution prevention/environmental leadership program includes: 
policies, strategies, and projects designed to use flexibility and other incentives to encourage 
organizations to achieve results through pollution prevention, the Environmental Leadership 
Program and other innovations, for enhanced environmental outcomes. 

Background Data and Assumptions Used: 

EPA’s Office of Pollution Prevention and Toxics 

EPA’s Environmental Technology Verification 

EPA Region 8’s P2 Peaks to Prairies Information Center 

http://www.cdphe.state.co.us/el/sara/index.html
http://www.cdphe.state.co.us/el/p2_program/p2grants.html
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Uncertainty Associated with P2 and Voluntary Reductions: 

The benefits and costs of voluntary reductions cannot be quantified due to the uncertain 
penetration of P2 measures into the emissions-producing community through volunteerism.  
Qualitatively, there are both environmental and economic benefits to more utilization of P2.  
These benefits are more certain to occur through directed State efforts that promote education 
and public outreach on P2, place a high priority on P2 through use of incentives and 
disincentives, and encourage energy conservation, clean fuels, and development of renewable 
energy sources. 

 
 


