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As part of the 1977 Clean Air Act Amend-
ments, Congress established the New Source 
Review (NSR) Program. The intent of the NSR 
Program is to assure the installation of state-of-
the-art emissions control technologies at new 
power plants or at existing power plants that 
undergo a major modification.

The NSR Program is a preconstruction 
program that addresses the impact on am-
bient air quality from newly constructed or 
existing pollutant-emitting facilities that are 
“modified.” There are two programs for NSR: 
the Prevention of Significant Deterioration 
(PSD), for areas of the country that meet the 
national ambient air quality standards, and 
Nonattainment NSR (NNSR), for areas of 
the country that do not meet the ambient 
air quality standards. This article focuses on 
PSD as applied to existing electric utility gen-
erating units.

To engage in a discussion about the NSR 
Program, a few key terms are defined by the 
regulations. The term modification is defined 
as “any physical change in, or change in the 
method of operation of, a stationary source 
which increases the emission rate of any pollut-
ant for which a national standard has been pro-
mulgated.”1 A major modification is defined as 
a physical or operational change that results in 
a significant emissions increase of a regulated 

pollutant.2 The regulations set forth pollutant-
specific amounts that are “significant.” For ex-
ample, a 40-ton increase in SO2 or NOX emis-
sions is defined significant.3

By definition, companies must submit a PSD 
application if a significant increase in emissions 
is expected. However, the Environmental Pro-
tection Agency (EPA) has been concerned about 
the lines drawn by industry in making that de-
termination; thus, as part of the 2002 NSR Re-
form Rule, the EPA required companies to keep 
records when a “reasonable possibility” existed 
that a project “may result” in a significant emis-
sions increase.4 In December 2007, to further 
clarify the recordkeeping obligation, the EPA is-
sued the Reasonable Possibility final rule, which 
defines the standard for assessing if a modifica-
tion that has not triggered NSR nevertheless has 
a “reasonable possibility” of resulting in a post-
activity significant emissions increase. 

If one fails to keep the records, the EPA is al-
lowed to presume that a postactivity increase 
would be calculated using the facility’s potential 
to emit.

The reasonable possibility standard is equal 
to or greater than 50 percent of the applicable 
significant amount for each regulated pollutant. 
The rule includes both preactivity and postac-
tivity recordkeeping and reporting requirements 
based on the outcome of the emission analysis 
performed.5 If one fails to keep the records, the 
EPA is allowed to presume that a postactivity 
increase would be calculated using the facility’s 
potential to emit.
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Emissions ≥ the NSR Regulated Pollut-
ant Significant Amount

And although the above calculation ap-
pears to be simple math, there may be several 
calculations and analyses before we arrive at 
a result.

The following approach is one way to im-
plement a systematic review of activities to 
comply with the EPA’s rules.

Emissions analysis
The Actual to Projected Actual Test can be 

interpreted as a two-step test. Step one is to 
determine whether there is an emissions in-
crease or a reasonable possibility of a signifi-
cant emissions increase by comparing baseline 
emissions to projected emissions. Step two 
(if there is an emissions increase or reason-
able possibility of a significant emissions in-
crease) is to implement the exclusion language 
included in the regulations for emissions in-
creases related to other factors to determine 
whether the emissions increase identified in 
the first step is caused by the activity under re-
view or related to other independent factors. 
The flow chart in Exhibit 1 shows how the 
pieces fit together.

In order to perform the emissions analy-
sis described, the necessary data need to be 
collected for each of the identified variables 
in Exhibit 1. This process requires finding 
the right people in the company who are the 
keepers of the data, collecting the necessary 
data, and then putting the pieces together to 
perform the emissions analysis. Most of the 
necessary data already exist in the company—
most likely in multiple functional groups 
within the company that may not generally 
work together (and may speak very different 
languages). 

Baseline Actual Emissions
In order to determine baseline emissions 

for the emissions comparison, actual emis-
sions and operating data are necessary. Emis-
sions data for the 60 months prior to the ac-
tivity may be obtained from periodic filings 
performed by groups such as environmental 
services. This data may include continuous 
emissions monitoring (CEM) data (for SO2 

Activities that are routine maintenance, re-
pair, or replacements (RMRR) are not consid-
ered modifications and are excluded under the 
PSD program. Unfortunately, though, the EPA 
and generating-unit owners have historically 
disagreed about what constitutes RMRR, and 
no bright-line test exists to distinguish RMRR 
activities from modifications.

No bright-line test exists to distinguish RMRR 
activities from modifications.

Given the uncertainty of whether the 
RMRR exclusion applies and the draconian re-
sult of not keeping preactivity records, putting 
a process in place to analyze planned activities 
to be performed at your generating unit is the 
best defense. A well-designed review process 
will comply with the preconstruction intent of 
the PSD program; provide the paper trail nec-
essary for the Reasonable Possibility rule and 
the “causation” element of the modification 
definition; and preserve a defense if the activity 
is later alleged by the EPA to be a modification 
and not RMRR.

Putting a process in place to analyze planned 
activities to be performed at your generating 
unit is the best defense.

aCTuaL TO PrOjECTEd aCTuaL 
TEsT

The basic calculation to screen whether a 
significant increase in emissions is expected 
to occur is called the “Actual to Projected 
Actual Applicability Test.”6 In general, this 
test compares a forecast of future emissions 
to past, or actual, emissions during a baseline 
period before the activity. If future emissions 
are not expected to exceed past emissions by 
more than the significant amount, the analy-
sis is finished and NSR is not triggered.

The basic construct of the test stated 
mathematically is as follows:

Significant Emissions Increase => Pro-
jected Actual Emissions – Baseline Actual 
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sources for historical operating data are com-
pany production databases, NERC Generat-
ing Availability Data System (GADS) data-
bases, or other GADS-like databases that are 
often found in the operations or generation 
services groups.

Projected Actual Emissions
Projected emissions frequently require 

a two-step investigative process. First, you 

and NOX), stack tests (for PM, PM10, and 
PM2.5), AP-42-derived emissions (for carbon 
monoxide and volatile organic compounds), 
Toxic Release Inventories (for lead, fluoride, 
and sulfuric acid), and fuel quality and quan-
tity burned data.7

Historical operating data including gen-
eration, heat rate, and availability are also 
necessary for describing the operation of the 
unit during the baseline period. Some good 

Exhibit 1. Actual to Projected Actual Test: Putting the Pieces Together
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nificant level (the reasonable possibility stan-
dard), we trigger a “reasonable possibility” of 
a significant emissions increase and need to 
examine excluded emissions.

Excluded Emissions
The rules provide that a generating unit 

owner may “exclude, in calculating any in-
crease in emissions,” that portion of the 
emissions that the unit “could have accom-
modated” during the 24-month baseline pe-
riod.11 There is no instruction or guidance 
as to how to determine or calculate excluded 
emissions other than a reference to “increased 
utilization due to product demand growth.” 

This example is commonly referred to as 
the “system demand growth exclusion,” and 
product demand growth can be interpreted 
in a variety of ways. Increased utilization, or 
increased generation, projected to occur at a 
generating unit may be driven by an increase 
in overall system demand growth but may 
also be driven by increased demand on the 
unit even in the absence of overall system de-
mand growth. In addition to system demand, 
other system (or market) factors impact the 
demand on the unit or the output of a gen-
erating unit. 

A generating unit may be projected to use 
more of its available capacity, the capacity it 
could have but did not use in the baseline pe-
riod, due to projected market conditions that 
are unrelated to the activity performed at the 
generation unit. For example, changes in the 
variable cost of production of the generating 
unit due to a change in fuel contracts may 
result in changes in the economic order used 
for system dispatch decisions and, in turn, 
result in increases or decreases in production. 
These changes in production are explained by 
market economics and are unrelated to the 
activity performed at the generating unit. 

Calculation With Excluded Emissions
The basic calculation is applied a second 

time, this time considering any excluded 
emissions. If there is no significant emissions 
increase (i.e., the difference is less than the sig-
nificant amount), NSR is not triggered. With 
respect to the Reasonable Possibility rule, ac-
tivities at this step that result in no emissions 

need to find projected data describing the fu-
ture operation of the generating unit. These 
projections may include forecasted genera-
tion, fuel use, and/or emissions. 

Second, you need to identify and review 
the data or data inputs used to develop the 
projections of generating-unit production, 
fuel use, and/or emissions. In this step, we 
are especially interested in the data inputs de-
scribing the attributes of the generating units 
such as heat rate, availability, emission rates, 
and other measures. These statistics will be 
used in the various models that develop the 
projections. 

A good place to look for the data described 
above is the generation or resource planning 
group, the group responsible for fuel budgeting 
and fuel procurement, or corporate planning. 
Because data are prepared for different reasons, 
it would not be unusual to find different num-
bers in different groups for the same data point. 
Understanding the business basis for these dis-
crepancies is part of the process.

Basic Calculation
Baseline actual emissions are the average 

annual rate, in tons per year, at which the 
generating unit actually emitted the regulated 
NSR pollutant.8 The baseline data are com-
piled on a monthly basis for the 60 months 
preceding the activity and 24-consecutive-
month baselines are selected for each pollut-
ant.9 The baseline period selected is typically 
the 24-month period of highest actual emis-
sions of each pollutant.

Projected actual emissions are the maxi-
mum annual rate, in tons per year, at which 
the generating unit is projected to emit the 
regulated NSR pollutant. The projected data 
are compiled for the 60 months following the 
date the generating unit resumes regular op-
eration after the activity and projected peri-
ods are selected for each pollutant.10

For each regulated pollutant, we perform 
the calculation “Projected Actual Emissions – 
Baseline Actual Emissions” and compare this 
difference to the significant amount defined 
in the regulations. If the difference is less than 
the significant amount, NSR is not triggered. 
But we cannot stop here. If the difference is 
equal to or greater than 50 percent of the sig-
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sistent with other projections made by the 
company used for business planning pur-
poses and the NSR rules specifically discuss 
the use of data that is used in the company’s 
normal course of business. Single-purpose 
projections may appear outcome-determined 
and be inconsistent with other projected data 
sources used in other parts of the company. 

Second, the projections used in the emis-
sion analysis should “consider” the activity 
or maintenance project being performed. 
This step may also include a “reasonable en-
gineer’s test” where a company engineer re-
views whether the activity would result in any 
changes to the generating unit’s physical char-
acteristics such as the heat rate, forced outage 
rate, capacity level, and other measures. The 
result may be that the only activity-related 
information that needs to be “considered” in 
deriving the projections is the time the gen-
erating unit is planned to be out of service for 
an outage to perform the identified activity. 

For ease and timeliness, the data flow (as 
shown in Exhibit 2) needs to be an ongoing 
process, and actual and projected data need 
to be reviewed and compared for data-consis-
tency issues on a periodic basis. Operational 
data should be reviewed and considered when 
preparing inputs for the projection models, 
taking into account any expected changes 
based on information from the operations 
and maintenance or generation services team. 
For example, as a data diagnostic tool, actual 
performance of the generating unit during 
the baseline period, including heat rate, emis-
sion rates, availability statistics, and capacity 
values, should be compared to the projected 
performance of the generating unit to iden-
tify inconsistencies in unit performance. 

Mismatches between actual and projected 
unit performance that are not related to ex-
pected changes can result in a calculated 
emissions increase that is not really an emis-
sions increase, just the result of bad data. 
Data review and comparisons may also help 
to explain increases in emissions that should 
be excluded since they are not related to a 
specific activity but are the result of other in-
dependent market factors. A good approach 
for consistency in generating-unit parameters 
is a companywide database that is the source 

increase or an emissions increase less than 50 
percent of the significant level have no rea-
sonable possibility of a significant emissions 
increase and the postactivity recordkeeping 
and reporting requirements set forth in the 
rule do not apply. The generating-unit owner 
is required to retain preactivity records that 
describe the activity and the emission analysis 
performed, including the emissions excluded 
due to independent factors. 

WhY Is a dEfINEd PrOCEss 
NECEssarY?

Setting up a defined process, performing 
a consistent analysis for all activities, and 
preparing a record of the analysis meets the 
requirements of the PSD rules and the Rea-
sonable Possibility rule. In addition, these 
actions preserve a defense for possible future 
enforcement actions. 

Single-purpose projections may appear out-
come-determined and be inconsistent with other 
projected data sources.

Two important characteristics of the pro-
cess are as follows. First, the projected emis-
sion data used in the process should be con-

Exhibit 2. Actual and Projected Data Need Periodic 
Review
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regulations or (2) the activity is not projected to 
result in a significant emissions increase.

That being said, there is no bright-line test 
for whether activities performed at generating 
units are RMRR or modifications as defined 
by the NSR rules, and in most of the EPA’s 
enforcement actions, the alleged modifica-
tions are considered by the generating-unit 
owner to be RMRR. 

Even for activities that do not trigger NSR, 
an emission analysis is required to determine 
if there is a reasonable possibility of a signifi-
cant emissions increase and if preactivity and 
postactivity recordkeeping and reporting in 
accordance with the Reasonable Possibility 
rule apply. 

A cross-functional, consistent, and well-
documented process to review and analyze 
most activities will meet the requirements of 
the NSR regulations as well as preserve a de-
fense against future claims of violations. 

NOTEs
1. Definition in 40 C.F.R. § 52.01(d).
2. The definition of a major modification includes both 

a significant emissions increase and a net emissions in-
crease. Net emissions are calculated when there are con-
temporaneous creditable increases or decreases in actual 
emissions from changes at the unit for a period of up to 
five years prior to the particular change under review. 
See 40 C.F.R. § 52.21(b)(3)(i). 

3. Pollutant specific significant levels are found in 40 
C.F.R. § 52.21(b)(23)(i).

4. 40 C.F.R. 52.21(r)(6).
5. The recordkeeping and reporting requirements are set 

forth in 40 C.F.R. § 52.21(r)(6)(ii) through (v).
6. The full text describing the Actual-to-Actual Applicabil-

ity Test is found in 40 C.F.R. § 52.21.
7. Sources may consider “the unit’s actual operating hours, 

production rates, and types of materials process, stored 
or combusted during the selected time period.” 40 
C.F.R. § 52.21(b)(21(ii).

8. Baseline actual emissions are defined at 40 C.F.R. § 
52.21(b)(48(i).

9. A different time period may be selected by the owner or 
operator upon determination that it is more representa-
tive of normal source operation.

10. If the activity will result in an increase in design capacity 
or potential to emit, the projected period is selected from 
the 10 years following the date the unit resumes regular 
operations.

11. The exclusion language is discussed in 40 C.F.R. § 
52.21(b)(41)(ii)(c).

12. United States of America v. Xcel Energy, Inc., Northern 
States Power Company Minnesota, and Xcel Energy Ser-
vices, Inc., Case No. 0:10-cv-02275-PAM-JSM, Exhibit 
2 to Complaint.

for all generating-unit characteristics, both 
actual and projected. 

Spreadsheet models can be easily set up to 
perform the suggested data diagnostics and com-
parisons. In many cases, these databases already 
exist; they just may not be used for this purpose. 
Once the process is in place, the care and feeding 
of the process takes minimal resources.

OThEr CONsIdEraTIONs
In addition to the uncertainty regarding 

RMRR activities and the reasonable possibil-
ity reporting requirements, the EPA has re-
cently taken a closer look at future planned 
activities. The EPA has typically been looking 
in the rearview mirror with respect to NSR 
enforcement actions, but a recent Xcel com-
plaint is forward-looking. 

In this complaint, the EPA requested docu-
mentation about potential projects or projects 
being considered by Xcel as far as 10 years into 
the future. The EPA states in its correspon-
dence that “information on planned projects 
enables EPA to track projects that should be 
evaluated under NSR and to investigate further 
as appropriate.” The EPA states that the docu-
ments it requested of Xcel should exist at the 
company since the company “must evaluate 
planned projects for NSR prior to implemen-
tation of such projects.”12

The EPA requested documentation about po-
tential projects or projects being considered by 
Xcel as far as 10 years into the future.

The statements made by the EPA in the 
Xcel case make another argument for having 
a well-defined and documented process for 
reviewing activities with respect to NSR com-
pliance. Generating-unit owners may want to 
consider performing emission analyses at the 
planning stage to review even “considered or 
possible” projects.

CONCLusIONs
In most cases, a PSD permit is not required 

for two independent reasons: (1) the activity 
falls under the RMRR exclusion from the defi-
nition of “major modification” under the PSD 




