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Abstract 
Measures to increase the use of energy efficiency and renewable energy (EERE) technologies are 
among the many tools available to air quality planners for improving local air quality.  These 
technologies can both reduce generation from fossil fuel power plants and reduce their 
emissions.  However, quantifying the emissions reduction caused by given levels of EERE 
technology use is complicated, since this calculation requires determining which power plants 
were offset by renewable energy generation or reductions in end-use consumption.  Until 
recently, there had been little discussion of what methods of quantification would be acceptable 
for the purposes of State Implementation Plan (SIP) submissions to the Environmental Protection 
Agency (USEPA).  This situation began to change when USEPA issued general guidelines for 
including EERE projects in SIP proceedings (USEPA, 2004).  That document endorsed the 
principle that EERE projects could be included in SIP submissions and laid the groundwork for 
quantification methods to be proposed.  This paper aims to contribute to the ongoing discussion 
of these issues by comparing three alternative methods that were used in a recent SIP submission 
for the Early Action Compact for the City of Shreveport, Louisiana.  That submission had 
completed the public comment period and was being incorporated into the Louisiana SIP by 
USEPA at the time of publication. 
 
This analysis suggests that the energy conservation measures that were submitted for the 
Shreveport SIP will reduce NOx emissions on the order of 0.04 tons per day during the ozone 
season.  Comparing three different methods for estimating this impact suggests that a simple 
approach, which uses an average of the emissions rates for nearby power plants drawn from the 
eGRID database, is precise and accurate enough to be used for very small projects like this one.  
The remainder of this paper describes the context for this work, the methods used, and the 
uncertainty in the resulting estimates.   
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Introduction 

Background 
The Shreveport-Bossier City Metropolitan Statistical Area (MSA) in northwest Louisiana is in 
the process of taking several proactive measures to maintain and improve local ambient air 
quality.  The primary ambient air pollutant of concern is ozone; hence measures are being taken 
to reduce the ozone precursors of volatile organic compounds (VOCs) and oxides of nitrogen 
(NOx).  One innovative measure that the MSA has pursued is the indirect reduction of NOx 
through installation of energy conservation equipment in 33 city buildings.  This paper outlines 
three different methodologies for calculating the power plant NOx emissions reduced by 
implementing these permanent grid-connected energy efficiency projects in the Shreveport-
Bossier City region of Louisiana.  
 
The Shreveport-Bossier City MSA is comprised of Bossier, Caddo, and Webster Parishes in 
northwest Louisiana.  The MSA has recorded ambient ozone concentrations that approach the 
maximum concentration permitted by the Clean Air Act’s National Ambient Air Quality 
Standards for 8-Hour ozone concentrations.  In order to ensure that air quality is maintained or 
even improved, the MSA has committed to implement several candidate control measures 
through an Early Action Compact (EAC) with USEPA.  All EAC areas have voluntarily agreed 
to proactively reduce ozone precursors, thereby reducing ozone, earlier than required by the 
Clean Air Act (CAA) for the new 8-hour ozone National Ambient Air Quality Standard 
(NAAQS). One innovative NOx reduction measure that the Shreveport-Bossier City MSA 
selected for inclusion in their EAC is a 20-year contract with Johnson Controls, Inc. for the 
purposes of installing and maintaining energy conservation equipment in 33 municipal buildings.  
Large energy efficiency projects such as this one will reduce end-use demand, which may in turn 
reduce generation at nearby power plants, reducing their emissions.    
 
The remainder of this paper proceeds as follows:  The first section describes the results of the 
analysis, summarizing results from three different methods used to quantify the emissions 
reductions resulting from Shreveport’s contract with Johnson Controls.  The discussion then 
examines each of those methods in turn, and compares their results.  The paper concludes with 
recommendations for the use of quantification methods in the SIP process.  Appendix 1 presents 
a framework that may be useful in comparing different quantification methodologies and in 
developing better estimates of the uncertainty in their results.  Appendix 2 is Shreveport’s Early 
Action Compact Progress Report. 

Scope of the Three Methods 
This analysis compares three different methods for estimating the impacts of the energy 
efficiency program, as described in the next section.  These methods all estimate the marginal 
impact of the end-use demand reductions.  That is, the reduced generation after the demand 
reductions is allocated across the power plants supplying the Shreveport area.  After that 
allocation, the emissions reductions are estimated for each plant and summed to yield to total 
reduction.  The crux of the difference between the three approaches is the difference in how they 
allocate the generation reductions among different power plants. 
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These approaches do not consider secondary impacts that could occur as the affected generators 
attempt to make up the loss in sales to Shreveport by selling power elsewhere.  They also do not 
consider the potential impact of the demand reductions on timing or technology of future power 
plant investments.  Finally, none of the approaches considered here assess the phenomenon of 
additionality—the question of whether some or all of the conservation included in Shreveport’s 
EAC submission would have occurred had the city not engaged Johnson Controls to undertake 
specific measures.  These effects are beyond the scope of the current effort.  

Summary of Results 
Table 1 compares the results of the different estimates.  A calculation method developed by Art 
Diem at USEPA, which we call the “Power Control Area Dispatch Method,”  and the calculation 
method developed by the LSU Center for Energy Studies (LSUCES), the “Economic Dispatch 
Method,” produced estimates of 0.042 and 0.036 tons per day respectively.  A third method, the 
“Plant Average Method,” uses average emission rates for different subsets of power plants 
serving the Shreveport area, and suggests that the impact might range from 0.024 to 0.057 tons 
per ozone season day. 
 
   
 

Table 1: Summary of Estimates 

Method 
Result, 

Tons/O3 day 
Economic Dispatch 0.036
Power Control Area Dispatch 0.042
Plant Average 0.033 (0.024 to 0.058)1

 
 
Figure 1:  provides an estimate of the probabilities associated with these estimates, in the form 
of a curve tracing the probability that the true value is greater than the value shown on the x-axis.  
This estimate suggests that the value will be between .035 and .045 tons per day with a 
probability of 95 percent.2 
 
 

                                                 
1 The range of results from the plant average method is from .024 to .058 pounds per ozone-season day.  The 
average of all the variants of this method, leaving out the US average figure, is .033 pounds per ozone-season day.  
2 The confidence interval mentioned in the discussion of Figure 1 was estimated as follows.  First, a single value for 
the plant average method was calculated as the average of all the estimates except for the U.S. National average.  
This was done so that the plant average method would have the same weight as the other two methods in the rest of 
the calculations.  That estimate, along with those for the economic dispatch and power control area dispatch methods 
were then treated as three samples from a population of emissions estimates.  Based on those three samples, we 
calculated the standard error of the mean, which estimates the standard deviation of an average of three samples 
from the population.  Figure 1 uses a normal distribution with the mean equal to the average of the three samples 
and standard deviation equal to the standard error of the mean.  The 95% percent confidence interval is estimated as 
the mean +/- two standard deviations.   As discussed above, the result is a range of estimates from .035 to .045 tons 
per ozone season day. 
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Figure 1:  Range of Estimates of NOx Reductions 
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NOx reductions in the range of the estimates shown in Figure 1 will assist Shreveport in meeting 
and maintaining compliance with the 8-Hour Ozone Standard.  One of the suggestions from the 
following discussion is that relatively straightforward methods are adequate to characterize the 
impact of such small projects, while more complex methods may be required to assess the 
impacts of larger projects.  Adopting this viewpoint could significantly lower the staff and 
technical resources needed by public agencies to quantify the emissions impact of EE and RE 
measures. 
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Methodologies Used to Develop Alternative Estimates 
As mentioned above, each of the approaches considered here takes a different path in identifying 
the generating units displaced by the electricity savings.  Once the changes in generation in each 
plant are estimated, the emissions reduction is calculated straightforwardly by multiplying each 
of those changes by the appropriate NOx emission factor.  All three approaches use the emissions 
factors in the Environmental Protection Agency’s eGRID air emissions database.  The 
differences among them arise from their differing approaches to estimating the generation 
reduction of each plant. 
 
Ultimately, the decision for which methodology should be adopted into the EAC will be made by 
the State of Louisiana and USEPA.  The intent of this paper is to provide a neutral assessment of 
different estimation methods and critique the strengths and weaknesses of those methodologies.  
All methodologies were conducted in parallel and were provided the same amount of raw data.  
The base year for the analysis was calendar year 2000 and the guaranteed energy savings of the 
contract is 9,121,335 KWh/yr, according to the energy service contract between Johnson 
Controls and the City of Shreveport-Bossier. 

Economic Dispatch Method 
David Dismukes and Dmitry Mesyanzhinov from the LSUCES developed the LSUCES 
economic dispatch model of the AEP-SWEPCO control area and applied it in this analysis.  The 
model economically dispatches each of the AEP-SWEPCO generating facilities on an hour-to-
hour basis.  Under an optimal economic dispatch, generators are ranked, or “stacked” based upon 
their costs, with the lowest cost unit being utilized first, and the highest cost unit being utilized 
last.  The LSUCES model simulated this economic dispatch for each hour of calendar year 2000. 
 
Estimating the emissions reduction associated with energy efficiency measures follows a three-
step approach.  In the first step, a baseline economic dispatch case for the AEP-SWEPCO control 
area is developed in order to approximate the normal dispatch of the system.  The second step 
develops a “change case” dispatch. In this instance, the “change case” is the introduction of 
energy efficiency measures.  The third step is to calculate the difference between baseline and 
“change case,” which gives the plant-specific generation displaced by the energy efficiency 
measures, and calculate the air emission reduction associated with that displacement. 
 
The data used in this analysis came from a variety of sources that included FERC Form 1s, Form 
EIA-411, RDI International Power Generation Database, Utility Data Institute, information 
provided by AEP-SWEPCO, and the eGRID database.  The economic dispatch, or rank ordering, 
of facilities was based upon fuel costs as a measure of marginal costs.  Per information provided 
by AEP-SWEPCO, imports to the system were assumed to be 15 percent of total load.  
 
Despite being subject to all the limitations discussed in the previous section, this approach does 
present a generalized estimate of the opportunities for increased energy efficiency to reduce 
overall power generation and air emissions.  More sophisticated power market modeling 
approaches could develop more detailed, and arguably more accurate, results.  Nevertheless, the 
basic premise that more energy efficiency can lead to displaced generation, which in turn, can 
lead to lower air emissions, remains unchanged. 
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Power Control Area Marginal Dispatch Method 
Art Diem from USEPA’s State and Local Capacity Building Branch has developed an 
approximate regional marginal dispatch model that assesses emissions reductions in two stages.  
First, this method estimates the percentage contribution of each relevant Power Control Area 
(PCA) to the electricity consumption of the region where the demand reductions occur.  These 
estimates are developed using data on the power flows between all the PCAs in both directions.  
Second, this method develops estimates for the share of generation from each power plant based 
on the total power generated in that PCA.   Combining the two stages yields a percentage 
contribution to the target region for each power plant within all contributing PCA’s. 

Plant Average Method 
This calculation approach relied strictly on the eGRID database using simple averages of the 
emissions coefficients of different sets of power plants from the calendar year 2000 data (Source: 
eGRID 2002PC).  The generation reductions are assumed to be shared equally among all power 
plants in these different sets of units.  The following are the different sets of power plants for 
which emissions rates were averaged. Data was compiled for NOx emissions on an annual 
average and for the ozone season.  There may be other methods of dividing the eGRID data but 
these seemed the most appropriate for calculating emission reductions for Shreveport-Bossier 
City MSA. 
 

 US National  
 NERC Region (SPP) 
 NERC Sub-Region (SPP - South) 
 State-level (Louisiana) 
 State and primary power provider for Shreveport3(Louisiana and AEP)  
 Electric Generating Company (SWEPCO) 
 Power Control Area (AEP West SPP/PCA) 
 Local Plants in the City of Shreveport and the Caddo Parish 
 Local Plants Supplying Shreveport4 

 
The emissions rates were calculated directly from the eGRID database and multiplied by the 
guaranteed annual and monthly load reduction of the 20-year energy efficiency contract.  
Monthly load demand/reduction estimates are not currently available so the monthly load 
reduction was calculated by dividing the guaranteed annual reduction by twelve.  Johnson 
Controls, Inc. has agreed to provide monthly load profile data, but the monthly load demand 
profiles were not available at the time of publication. 

                                                 
3 Per telephone discussions in February 2004 between RJ Robertson of the Southwestern Electric Power Company 
(SWEPCO) and Adam Chambers of NREL, American Electric Power (SWEPCO's parent company) supplies all of 
the electricity consumed by the city of Shreveport. This was confirmed through subsequent telephone conversations 
between David Dismukes of LSUCES, Louis McArthur of Louisiana DEP and Adam Chambers 
4 Relies on LSUCES load distribution data and weighted eGRID emission factors. 
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Results 
Table 1 shows that emissions coefficients range from a low estimate of 1.95 lbs/MWh to a high 
value of 4.63 lbs/MWh.  The lowest emissions impact estimate considers only two natural gas 
fired plants within the Caddo Parish.  The highest calculated values were ozone season estimates 
obtained from the average of the plants in the State of Louisiana.  These extremes serve as upper 
and lower limits for all of the emission estimation methods in this study. 
 
Using the upper and lower emission estimates mentioned above, we calculated the maximum and 
minimum emission reductions that could be achieved by the City of Shreveport and Johnson 
Controls, Inc. energy conservation contract.  Relying on the firm contracting obligation of 
9,121,335 kWh/yr and the upper and lower bound of 1.95 lbs/MWh and 4.63 lbs/MWh we 
estimated the lower and upper emission reduction bounds to be 8.89 and 21.12 tons of NOx/yr 
respectively.  In the units used in SIP planning, these figures are equivalent to 0.024 - 0.058 tons 
per day. 

More Detailed Comparison Across Methods 
Table 2 gives the range of estimates developed for the emissions coefficients used in developing 
the ozone season impacts summarized in Table 1 of the report.  In particular, it shows all the 
variants of the plant average method, and compares those values to the emissions coefficients of 
the two other methodologies.   
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Table 2:  Comparison of Different NOx Emission Factors Developed 
for Assessing EE Projects in Shreveport, Louisiana   

(Year of Study – 2000) 
    

  Region Total Tons 

Average NOx 
(Output Rate 

lbs/MWh) 

O3 Season NOx 
(Output Rate 

lbs/MWh)5 
Plant Average 
Method  National 5644353.87 2.96   
  O3 Season 2431268.00  2.92

  
NERC Region - 

SPP 354187.80 3.79  
  O3 Season 164189.51  3.73

  

NERC Sub-
Region – SPP 
South 219962.16 3.42  

  O3 Season 103484.54  3.38
  State – La. 118263.58 2.54  
  O3 Season 55812.95  2.59

  

State and Power 
Provider – 
Louisiana & AEP 11501.24 4.57  

  O3 Season 5107.37  4.63

  

Electric 
Generating 
Company – 
SWEPCO 40310.00 3.45  

  O3 Season 18674.85  3.39

  
Power Control 

Area 73796.33 3.70  
  O3 Season 35478.18  3.67

  

Local Plants 
Supplying 
Shreveport - 
Contact AEP   3.72  

  O3 Season   3.79

  

Local Plants in 
Shreveport and 
Caddo Parish 632.77 1.95  

  O3 Season 488.07  1.95
Power Control Area 
Method 

Marginal 
Dispatch Modeling   3.47  

  O3 Season    3.37

LSU Modeling 
Approach 

David Dismukes 
and LSU 
Methodology 35,169 2.95   

  O3 Season 17,967  2.85
        
  AVERAGES  3.32 3.30
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The average of all emission factors for the ozone season, shown in table 1, is 3.30 lbs/MWh.  
The average emission factor aligns most closely with the NERC Sub-Region emission factors 
calculation methodology and the PCA Marginal Dispatch Modeling Approach.  Although these 
two are nearest the average emission value, all of the emissions factors are within the range 3.3 ± 
1.35. 

Alternative Assumptions 
Making the assumption that ALL energy conservation will occur during the ozone season (which 
is not overly ambitious for Shreveport, LA)6, the emission reduction increases to a range of 
0.0486- 0.1154 TPD.  These estimations are further outlined in Table 3 below. 
 
 

Table 3: Average, Upper, and Lower NOx Emission (Estimates) 
 

Emissions Reduction 
Annual 
Savings O3 Season Month O3 Season Day 

Average (3.30 lbs/MWh) 30100.41 2508.37 82.47
in tons 15.05 1.25 0.04

Conservative Ef (1.95 lbs/MWh) in lbs  17786.60 1482.22 48.73
in tons 8.89 0.74 0.02

Least Conservative Ef (4.63 lbs/MWh) 
in lbs 42231.78 3519.32 115.70

in tons 21.12 1.76 0.06
 
 
The above emission reductions are relatively small in SIP planning terms, so the next question to 
be answered is “What quantity of energy savings is necessary to realize a 1 TPD reduction in 
emissions at the upper and lower bounds?”  Achieving this emissions reduction would require an 
energy savings in the range of 432 – 1,026 MWh/day to reduce 1 ton of NOx in the Shreveport – 
Bossier City area, an annual energy savings of 158 – 374 GWh.   At the project level, this 
magnitude of energy savings are unlikely but an aggregation of several municipal projects, for 
example those arising in response to a policy, could achieve such a significant emissions 
reduction. 

Summary and Recommendations on Methods for Use in SIPs 
 
This project represents a first attempt to accurately quantify displaced emissions from grid- 
connected energy efficiency measures for SIP purposes.  We applied three different methods to 
quantify displaced emissions of NOx.  We identified a lower bound of 0.024 tons per day and an 
upper bound of 0.058 tons per day, with 95 percent confidence that the value lies between 0.035 
and 0.045 tons per day.  We also estimated reductions of other pollutants, the ancillary benefits 
of a NOx emissions reduction measure.    
 



 10

Based on the experience of this project, we recommend that SIP decision-makers may wish to 
consider the consistency among different estimation methods, and the size of the project in 
determining what types of analysis serve as sufficient basis for quantification of displaced 
emissions.  In this project, the relatively narrow 95 percent confidence interval shows that the 
results are consistent across the different methods. The small project size also contributes to our 
judgment that this analysis is a sufficient basis for SIP decision-makers to select the quantity of 
displaced emissions that will be attributed to these energy efficiency measures within the 
Louisiana SIP.   
 
Assessing the permanence of the emissions reduction is another key issue.  In the Shreveport 
project, there is a high level of certainty that permanent emissions benefits will result from this 
project due to the longevity and nature of the Performance Contract between Johnson Controls, 
Inc and the City of Shreveport.  The 20-year Performance Contract provides details of the 
expense, duration, and magnitude of the lighting system upgrades, mechanical system upgrades, 
control system upgrades, water conservation upgrades, and other miscellaneous upgrades, and 
guarantees the energy performance of the overall system. A high level of project certainty and 
permanence is required for SIP planning purposes.   
 
Because this was one of the first projects to quantify EE emissions benefits for use in a SIP, there 
was some uncertainty as to how the estimation methods would compare.  The comparison of the 
methods discussed above suggests that plant average methodology provides an adequate level 
of detail for calculating the emission benefits of small projects, and we suggest a threshold of 
500 MWh/03 Season Day.  The plant average approach provides a method that public agencies 
can use with at a modest cost in staff resources.  Above this or another agreed-upon threshold, 
more accurate (and expensive) modeling approaches such as Power Control Area Marginal 
Dispatch Modeling Approach and the LSUCES Economic Dispatch Modeling Approach 
may be required.  
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Appendix 1: Unifying Framework for Comparing Methodologies 
 
This section gives a more precise characterization of each method used to develop estimates. 

Basic Framework 
 
As mentioned, the three methods described here represent three different ways of estimating the 
fraction of the conserved electricity to be allocated to different power plants.  That is, all three 
methods can be represented by Equation 1. 
 
Equation 1 

∑•=
k

kk EwST  

 
where  
T is the emission reduction 
S is the energy savings,  
wk is the weight that gives the fraction of the energy savings allocated to the k-th plant,  
Ek is the emission factor of the k-th plant 
 
The summation is then the average emission factor of the plants offset by the electricity 
conservation measure.  In principle, k can be thought of as ranging over all the power plants in 
the U.S. system, in which case some of the wk may be zero.   In all three methods, the plant 
emission factors are taken from the EGRID database. 

Description of the Three Methods in Terms of this Framework 

Power Control Area Marginal Dispatch Modeling Approach 
 
This method proceeds in two stages.  It first uses information about the exchanges of power 
between power control areas (PCAs) to determine the shares of the generation from each PCA in 
the electricity consumed in each PCA.  This first stage of the analysis uses the shares of the 
generation of all PCA’s in the PCA where the conservation occurs, say PCA1. 
 
Equation 2 

∑=
k

kk PCAsPCA 11  

 
where sk1 gives the fraction of the consumption in PCA1 that comes from the generation in PCAk. 
 



 12

The second stage combines the shares sk1 with estimates of the probability that each plant will be 
on the margin, and thus be offset by reduced demand.  This estimation procedure yields pj, the 
probability that plant j is on the margin.   The pj and sk1 can then be combined to yield the 
weights wk in equation 1:  
 
  
Equation 3 

∑ ∑
∈

=
j PCAji

iijk Epsw 1  

Plant Average Method 
The plant average defines the weights wk  as follows 
 
Equation 4 

∑
=

k
k

k
k G

G
w  

 
where Gk is the annual energy output of the k-th plant.  In this case, the wk is simply the 
generation share.  The variants on this method allow k to range across different subsets of US 
power plants. 

Economic Dispatch Method 
 
The LSUCES economic dispatch model is based upon the AEP-SWEPCO control area.  The 
model economically dispatches each of the AEP-SWEPCO generating facilities on an hour-to-
hour basis.  Under an optimal economic dispatch, generators are essentially ranked, or “stacked” 
based upon their costs, with the lowest cost unit being utilized first, and the highest cost unit 
being utilized last.  The LSUCES model conducted this dispatch for each hour of the year under 
a 2000 test year. The LSUCES economic dispatch model relies on load contributions (in 
percentages) from each plant supplying electricity to Shreveport.  Load contribution data and the 
corresponding supply percentages that were consumed by the Shreveport Metropolitan Area 
were provided by AEP.  
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Appendix 2:  Early Action Compact Progress Report 

Shreveport-Bossier City Metropolitan Statistical Area
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1. Introduction 

Shreveport-Bossier City MSA Early Action Compact 
Progress Report 

The U.s. Env ironmen tal Protec tion Agency (EPA) req uires sigl1<llories of Early Ac tion 

Compacts (EAC) to p repare a progress repor t every six months tho'l l describes the 
progress made to date againsllhe EAC milestones. This progress report is based on 
the g uid a nce presented in the MelllorrllJ(/1I111 from Lydia Weglll(1/I 10 EPA A ir Direc/ors III 
neg/oils III, IV, VI, (I/Ir! VII I, April 4, 2003. Accord ing to this memorand um, the 
December 2003 progress reporl, a l a minimu m, shou ld include the fo llowing: 

• Doc ument progress in develo ping the s takeholder process; 

• Repor t progress on eva lua ting a nd selec ting em ission reduction measures fo r the 
local control stra tegy; 

• Describe pu blic outreach activities, and 

• Provide and u pda te on model ing! technical planning activities. 

A b rief description explaining the progress to da te o f each of these processes and 
ac tiv ities is described below. A list of cu rren t sta keholde rs is included as A ttachment 
A. 

2. Stakeholders Process 
In November 2000, an advisory commi ttee, na med the Greater Shreveport Clean A ir 
Citizens Adv isory Committee (CACAC), w as es tabl ished by the Mayor o f Shreveport, 
consisting of rep resentatives from various local s takeholder groups. The CACAC was 
tasked with assessing a ir quali ty issues in the Shreveport-Bossier Ci ty IVISA, 
developing a se t of "recommendations for ma intaining and im proving local air 
q uali ty, with an e mphasis o n ozone issues," and reporting its fi nd ings to the loca l city 
a nd pa rish governing bod ies. The members o f the commi ttee include representatives 
of the med ical p rofess io n, academia, ind us try, u tilities, the Greater Shreveport 
Cha m ber o f Commerce, citizens gro ups, regio na l pla nning bodies, a nd loca l 
governments. 

Since June 2003, the CACAC has me t mon th ly from October through December. The 
p ur pose o f these Inee tings has been to : 

• Rev iew the prog ress of the photochemica l modeling a na lysis a nd to d isc uss the 
resu lts o f base case and 2007 fu ture base case modeling, and 

• Rev iew and refine the lis t o f loca l con trol measures developed in June 2003 based 
on the results of the photochemical modeling resul ts. 

In addition to CACAC participation, EPA and Departmen t of Environmenta l Quality 
(DEQ) have a lso attended these month ly meetings. 

Pfoolro .. R~ I23 I OJ .... doc 
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3. Shreveport-Bossier City MSA Background Air Quality 
The Shreveport-Bossier Ci ty !'viSA is currenLly in a ttaimn enl for all poll u ta nts w ith 
established NAAQS. In facl, as of 2002, the !'viSA has a lso achieved attainmen t wi th 
the new e igh t-hour average ozone N AAQS. 

Eight-ho ur avera ge ozone concentra tions in the Shrevepor t-Bossier City MSA have 
improved over the past three years (2001-2003) as shown in Table 1. The !'viSA 
achieved attainment sta tus for lhe eight-hour avemge ozone NAAQS in the summer 
of 2002. The preliminary monitoring da ta for 2003 shows a continued downward 
trend in the eight-ho ur average concentra tions at bo th moni toring loca tions. The 
d esig n va lues for e ight-hour average ozone concentratio ns (defined as the three-year 
average of the annu al 4th highest daily m_aximu m eight-ho ur average ozone 
concen tration) fo r the Dixie and Airport si tes are 77 par ts per bill ion (ppbv) and 79 
p pbv, respectively, for the period ending in 2003. 

Table 1. Eight-Hour Average Ozone Maximum Concentrations for 2001-2003 

8-Hour Daily Max. Concentrations Avg.4lh No. Days 
Ip] bv) Highest >=85 

Location Year 1ST 2"" 3'" .'" Conc.! ppbv 
Caddo 
(Dix ie) 2001 85 83 78 77 84 1 

2002 80 79 77 75 79 0 
2003 86 82 80 80 77 1 

Bossier 
(Airport) 2001 92 89 85 84 90 3 

2002 80 77 76 76 84 0 
2003 93 82 80 77 79 1 

1 Average 4th highest concentration is the average of the annual fourth highest eight-hour ozone averages over a three­
year period Year given is the ending year of the three-year period for this summary statistic 

Data Source Louisiana Department of Environmental Quality 

Source Early Action Compact for the Shreveport-Bossier City Metropolitan Statistical Area Comprising Bossier 
Caddo. and Webster Parishes. December 12 2002 and Shreveport-Bossier City MSA Clean Air Citizens Advisory 
Committee Meeting, October 1, 2003. 

4. Candidate Control Measures Progress 
-I'he objec tive of the EAC is to develop and implement local/regiona l emissions 
red uction strategies as may be necessary to ensure the Shrevepor t-Bossier City MSA 
w ill co ntinue to meet the e ight-hour average ozone N AAQS in the fu tu re . The 
Shreveport-Bossier Ci ty MSA is unique among mos t EAC participants in that it has 
been designa ted by EPA as in aUainment fo r the e ight-hour average ozone N AAQS1. 
The refore, unli ke nona tta inment areas, there are no defined levels o f reductions 
necessary to achieve attainmen t. In add ition, the photochemical modeling anal ys is 
resu lts ind icate the EAC MSA w ill be in attainment of the eig ht-hou r ozone standard 
in 2007. The 2007 base case fu tu re model ing resu lts ind icate that eight-hour ozone 

1 Green. R.E., U.S. EPA, Rcgional Administrator (6 RA), Lcttcr to M. Foster, Jr .. Govcrnor of Louisiana. 
Louisiana Eight-hour Ozone NAAQS Attainmen t Status. Deccmber 3, 2003. 
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design va lues will be 79 ppb and 84 ppb a t the Dixie and Ai rport monitoring s tations, 
respectively_ Bo th these design values are below the 85 ppb eight-hour ozone 
s ta nda rd. Furlhenn o re, the latest three years of eight-hour ozone monitoring d ata 
shows tha L the Shrevep or t-Bossier City MSA is cu rre n tly well below the eight-hour 
ozone standard (See Section 3) . 2 

In light o f the area's current (as well as modeled futu re) a ttainment status, the MSA 
has ha d p reliminary d isclissions with both EPA and DEQ regard ing the approp ria te 
approach to take in developing our Air Qua lity Im provem ents Plan (AQIP) . The 
AQIP wou ld include a lis t of contro l measures tha L the City and p rivate industries 
w ill comm it to implement by Decem ber 31, 2005, as d iscussed more fu lly below. 

The AQIP wo uld also contain a "con tingency" p rovision, which would fu rther req ui re 
tha t the CACAC reconvene in the event that e ight-hour ozone design value would 
reach a " trigger" va lue, s uch as 83 ppb, at some point in the fu ture during the term of 
the EAC. DEQ is receptive to this approach. Sho uld the ozone red uction trend 
reverse and we see an increase in eigh t-ho ur concentrations, 2007 control measu res 
modeling simulations ind icate that a 10 percent reduction in nitrogen oxide (NO~) 
alone o r NO~ and volatile o rganic com pound s (VOCs) com bined will red uce the 
eight-ho ur ozone desig n value by 2 p pb (82 ppb). The 2007 modeling resu lts also 
ind icate that NO~ emissions from area and non-road sources a nd e leva ted point 
so urces are the la rgest local source-category con tri bu tors to the fu tu re ozone 
concentrations in the four-parish area . The CACAC wo uld use th is informatio n as a 
s tar ting point for developing a nd implementing new emissions con tro l measures 
shou ld such be needed . However, ra ther than comm it to partic u lar "con tingency" 
control s trategies a t the ou tset of the AQIP, the CACAC believes it would be more 
p rudent to keep all "con tingency" control measure options open at this poin t so that 
the particu lar circumstances tha t trigger a con tingency (as well as ongoing/ upd ated 
emissions inventories and modeling analyses) are properly ta ke n into accoun t in the 
"contingency" control measure selection p rocess. 

In addition to the control meas ures agreed upo n in the Ozone Flex Agreement a nd 
those federally manda ted (e.g., low sulfur gasoline), the other con trol meas ures likely 
to be conta ined in the AQIP fo r implemen tation by the end of 2003 include: 

• Installation o f in telligen t transportation systems to synchronize a nd im prove traffic 
signa l operations a t 27 in tersections by the e nd of 2003, w ith additional 33 
in tersections by the end o f 2004 . 

• General Motors plant in Caddo Parish installed new VOC abatemen t sys tem as part 
of thei r new prod uct line in October 2003. 

2 The modeling analysis for 2007 is based upon the 200 I design values for the local monitoring sites. 
because the 2001 values cover the time period of the particular episodes which were selectcd for the 
modeling process. As mcnt ioncd, the design values for these sites have sincc decreascd significantly. as 
shown in Table I. However. even though the future easc modeling analysis is based on thc higher 2001 
values rather than thc more currcnt (and significantly lower) values, the analysis still shows the area to 
be in auainment in 2007 (79 and 84 ppb at the Dixie and Airport sites. respectively). 
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• A loca l utili ty com pany ha s submi tted a permit mod ifica tio n to red uce N Ox 
emissions [rom Preven tion o f Significa nL Deter iora tion (PSO) levels La below major 

sou rce levels a t a power p lanl localed in the Shrevepor t-Bossie r City a rea. The 
reduction of NOx e m issions permi t commi tments sh o uld be in p lace by the e nd o f 
2005 . 

• Installa tion of a gas collection sys te m on the City of Shrevep ort' s land fill. The 
landfill gas is piped to a loca l General Motors facility fo r lise a s boiler fuel. The 
pipeline bega n o pera tio ns in N ovember 2003. 

• City ofShr eveporL p lans to enter into a 20-yea r contrac t in 2004 wi th Johnson 
Controls, Inc. [or the p urpose o f ins ta lling energy conserva tion eq u ip men t in 33 city 
b u ild ings. 

Table 2 p resen ts a summary of these control mea sure com mi tments, preliminary 
estima tes o f their poten tial emissions reductio ns, implementa tion d a tes and 
geographic a rea w here these meas u res w ill be a p p lied . The C i ty a nd its consu ltan ts 
w ill con tinue to work on q uantify ing e mi ssions reductio ns for the recom mended 
control meas u res comm itm ents . Estim a ted emissions reduction s wi ll be included in 
the 2007 con t rol mea sures and 2012 ma intenance mod eling ana lyses to be comple ted 
by la te Ja nua ry 2004. 

5. Public Outreach Programs 

As repor ted in the June 30th Progress Report, the area' s fi rst "Clean Ci ties" program 
s takeholder m ee ting was he ld on Jun e 24th, wi th over 45 rep resenta tives from local 
fl eets a nd fuel p roviders in a ttendance. Officials from the U. S. Depar tment of Energy 
a nd the Lo uisia na Depar tment of Na tu ral Resou rces gave presenta tions on alterna tive 
fuel vehicles and how the p rogram works . 

A fte r the meetin g, a p lanning grou p was fo rmed consisting of n in e volu nteers from 
the s takeholder gro u p, to crea te the structu re of the coa lition . Since then, three 
s ubcommittees have been fo rmed (research & p lanning; p u blic awareness; and fleets 
and fuel infra s tr ucture), with the cha ir ma n o f each , a long w ith 'yVes Wyche, serving as 
the Steering Committee for the coali tion . The comm ittee has rea ched an agreem ent 
w ith the LSU-S Center fo r Business a nd Econom ic Research for the develo pment o f an 
in ven tory of a ll priva te a nd p ub lic fleets in the fou r-parish a rea (Bossier, Cadd o, 
DeSo to and Webster). The Committee is a lso coord ina ting the pu rch ase o f a "hybrid " 
bus by the local bus tra n s it a u thority (SPORT RAN ) th rough EPA's S u p p lemen ta l 
Environmental Projec t (SE P) progra m , w hich will involve a major public awareness 
campaign to promo te the use o f a lterna ti ve, cleaner-bu rnin g fuels in the local area . 

As d isc ussed earlie r, the CACAC ha s continued to meet on a regular basis throughou t 
the period, ami these meetings are ahvays open to the p ublic. T he Ci ty o f Shrevepor t 
issued a press release on Decem ber 5 to ann o u nce the loca l attainment design ation 
a nd d isc uss local p lanning e ffor ts . Severa l rad io in terviews were given to the local 
news ra dio s ta tion du ring the period concerning the s ta tus of the loca l ozone progra m 
and the EAC. 
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Id. No. 

Contro l Measure Category 
A. Public Awareness Acti vit ies 

A-" Ozone Awareness Program 

A-2 ' Ozone Action Program 

B. CommutefTran ortalion 0 l ions 

8-' Traffic signals synchronization 

C. Slalio nar So urce Measures 

C-,' 
Specific emissions reduction commitments 
from local commercial/industrial facilities 

C-' 
General Motors New Product Line 
Abatement System 

C-3 Local Utility Company Modifications 

D. Mobile Source Measures 

0-" Low Sulfur Gasoline 

Table 2 
Shreveport-Bossier City MSA Early Action Compact 

Proposed l ocal Control Measures Commitments 

Proposed Co ntro l Measures 

This program will build on efforts already undertaken locally. which have included media 
events. stakeholder meetings. and development of air quality pages included in the City of 
Shreveport web site. Web site that features information on local air quality, local measures 
being taken to maintain and improve air quality, the Ozone Action Program, health and 
welfare effects of ozone pollution, the Air Quality Index, ozone forecasting, and many relevant 
links that will include EPA, DEQ and DOE Clean Cities web sites 

The Shreveport-Bossier City Ozone Action Program (OAP) is a voluntary ozone reduction and 
public education program administered on a seasonal basis (May - September) by the City of 
Shreveport Department of Operational Services through the Clean Air Citizens Advisory 
Committee (CACAC) The program will consist of two basic facets - a seasonal facet, where 
participants use measures/actions through the ozone season : and an episodic facel. where 
participants employ measures or take actions on days predicted to have elevated ozone 
levels (ie , Ozone Action Days) 

NOx and VOC : Synchronizing or improving traffic signal operations reduces vehicle delay and 
congestion, which reduces air pollution, fuel consumption, and vehicle operating costs, and 
improving traffic now through intersections. Since 2000. 27 intersections have been been 
upgraded with improved traffic signal operations, and another 35 intersections are planned to 
be upgraded in 2004 

Contact major industrial sources of emissions in the Shreveport-Bossier City MSA to 
determine if there are any new emission control measures that any of these sources might 
formally agree to implement as contingency measures in the event of a violation of the eight-
hour average ozone NMOS If necessary, establish new emission control measures that will 
be enforced in the event of a violation of the eight-hour average ozone NMQS 

VOGs: On October 7, 2003, General Motors added a new abatement system as part of their 
new product line It is anticipated that VOC emissions should be reduced by 400 to 500 tons 
per year 

NOx A permit modification was submitted to reduce emissions from above Prevention of 
Significant Deterioration (PSD) levels to below major source levels at a power plant located in 
the Shreveport-Bossier City area 

NOx: The Federal Tier 2 program will require low sulfur gasoline (30 ppm) by calendar year 
2006. which will reduce NOx 

Potential Emi ssion 
Reductions Implementation Date Geograph ic Area 

Caddo, Bossier 
and Webster 

May 2003 Parishes 

Caddo, Bossier 
and Webster 

May 2003 Parishes 

Caddo and Bossier 
NOx: 0.002 tons/day ' 2002-2004 Parishes 

Contigent upon Caddo, Bossier 
exceeding 8-hour and Webster 
ozone standard Parishes 

VOG: ' .1-'.4 tons/day 2003-2005 Caddo Parish 

NOx: 2.56 tons/day 
VOG: 0.135 tons/day Caddo and Bossie 
GO: 1. '4 tons/day 2005 Parishes 

Caddo, Bossier 
and Webster 

NOx: 5.7-" % reduction~ 2006 Parishes 
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Id. No. 
Contro l Measure Cateaorv 

0-2 Alternative Fueled Buses 

0-3' DOE Clean Cities Program 

E. Other Measures 

E-' Landfill Gas Resource Project 

E-2 IE",'" WO,,~"'O" pmgmm' 

Table 2 
Shreveport-Bossier City MSA Early Action Compact 

Proposed l ocal Control Measures Commitments 

ProDosed Contro l Measures 

NOx andVOC : Fuels other than gasoline or diesel. including compressed or liquified natural 
gas, methanol, ethanol, propane and electricity City of Shreveport plans to purchase a hybrid 
(diesel and electric) bus 

Shreveport-Bossier City MSA participates Clean Cities Program sponsored by the US 
Department of Energy (DOE) The Clean Cities program supports public and private 
partnerships that deploy alternative fuel vehicles (AFVs) and build supporting infrastructure 

VOG : City of Shreveport has installed a gas collection system on the City landfill . The landfill 
gas is piped to the local General Motors (GM) plant for use as boiler fuel The pipeline to GM 
began operations in November 2003 

NOx: City of Shreveport has entered into a 20-year contract in 2003 with Johnson's Controls 
Inc . for the purpose of installing energy conservation equipment in 33 city buildings Energy 
conservation measures not only decrease NOx emissions, but also can have significant 
reductions in other pollutants, such as sulfur dioxide, VOCs, air toxies, and carbon dioxide 
These various efficiency measures when combined have the potential to add up to signif icant 
energy savings and emissions reductions 

Note. Denotes those control measures recommended In the Ozone Flex Agreement for the Shreveport-Bossier City MSA 

Sources 

Potential Emi ssion 
Reductions Implementation Date Geographic Area 

NOx: 0.008 tons/day 

VOG : O.OI1tonslday" 2005 Caddo Parish 

NOx: 0.00008 tons/day Caddo and Bossier 
VOG : 0.00008 tons/day 2 2003 Parishes 

To be determined4 November 2003 Caddo Parish 

To be determinsd4 2004 Caddo Parish 

1Draft Report Emission Inventories and Potential Emission Control Strategies For Ozone Early Action Compact Areas in Tennessee, The University of Tennesee Department of Civil and Environmental Engineering 
April 13, 2003 

'CfI,1AQ", Summary Review of Costs and Emission Reductions for 24 CMAQ (Congestion Mitigation and Air Quality) Projects, September 15.1999 
3EPA 1999 = US EPA. EPA's Program for Cleaner Vehicles and Cleaner Gasoline, EPA 420-F-99-1, December 1999 

4 CACAC is currenlly working with the Lousiana Department of Natural Resources to quantify expected emission reductions from these measures 
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The Shreveport- Bossier Cily tvlSA is committed to ach ieving the m iles tones and 
req uirements of the EAC. The Cily of Shreveport hi red Camp Dresser & McKee, Inc. 
(COM) and SA il lCF Consu lting (SAl) in April 2003 La com plete the technica l 
ana lyses, and help in the prepara tion of pla ns, reports a nd other milestone submitta ls. 
Since the June 30th Progress Repor t, COM and SAl worked with EPA La o bta in 
app roval of the Q ua lity Assurance Projec t Plan and Photoch em ica l Mod eling Protocol 
(QA PP) tha t was s ubmitted to U.s. EPA Region VI on May 3D, 2003. The approval 
process took an additional six La eight weeks longer than a n ticipated; howeve r, the 
base case a nd fu tu re base case emissions inven tory a nd m ode lin g are comple te a nd 
initia l fu tu re control m ode lin g has also been perfo rmed . As men tioned , the M5A has 
been d esigna ted as an attainmen t area fo r the 8 ho ur s ta nda rd, and modeling is 
demonstra ting contin ued a ttainment through 2007 wi th no add itiona l local con trols 
being imposed. N onetheless, it is a nticipa ted tha t some add itio na l fu ture control 
mea su re modelin g w ill be performed in Janua ry, along wi th the 2m 2 maintena nce 
mod eling, in order to mo re d e fi nitively quan tify the effec ts o f any measu res tha t may 
be listed in the AQ IP. 
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Cit y of Shreveport 
Cit y of Bossier Cit y 
Cadd o Pari sh 
Bossier Parish 
Webster Parish 
CACAC l11embers: 

ATTACHMENT A 
LIST OF STAKEHOLDERS 

Dr. Peter Boggs (local all ergy/asthma specia li st) 
David Burroughs (General Motors) 
Brian Bond (A EP-SWEPCO. loca l electri c utilit y) 
Laura Guthrie (Centerpoint Energy. loca l gas utility) 
Dr. Kimbe rl y Jones (LSU Schoo l of Medi cine, De pt. of Pediatri cs) 
Wes Wyche (Cit y of Shreveport ) 
Kent Rogers (North west Louisiana Council ofGovernl11ent s) 
Bob Molloy (interested citizen) 
Lola May (Q ueensborollgh Neighborh ood Associati on) 
Rand y Lucky (Caddo Pari sh Commission) 
Bill Altimlls (Bossier Pari sh Po li ce Jury) 
Lorenz Wa lker (Cit y of Bossie r C ity) 

Ozone Acti on Plan Parti cipant s: 
AE P - SWEPCO 
Barksda le Air Force Base 
BAS F Corporati on 
Bea ird Indu stri es 
Bossier Parish Schoo l Boa rd 
Cadd o Pa ri sh Schoo l Board 
Ce nt ena ry Coll ege 
Ce nt erpoint Energy 
C it y of Bossier Cit y 
C it y of Shreveport 
Doctors Hospita l 
Eagle Distributing 
Frymaster Corp. 
Gene ra l Electri c Co. 
Gene ra l Motors 
Int ernati ona l Pape r 
Kansas Cit y South ern Ra il road 
La. Department of Environm ent a l Q ua lit y (NW Regiona l O ffi ce) 
Libbey Glass 
LSU - Shrevepo rt 
Print Pack, In c. 
SPORTRA N (Shreveport Transit Management ) 
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