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         October 1, 2021 

 

Enclosed is the final special environmental analysis (DOE/SEA-05) prepared by ICF, Incorporated (ICF) 
under direction of the Department of Energy (DOE) pursuant to the National Environmental Policy Act of 
1969 (NEPA), 42 U.S.C. 4331 et seq., and DOE’s implementing regulations, 10 CFR 1021.343(a).  

On February 14, 2021, DOE issued an emergency order pursuant to section 202(c) of the Federal Power 
Act (FPA), 16 U.S.C. § 824a(c), and section 301(b) of the DOE Organization Act, 42 U.S.C. § 7151(b), DOE 
Order No. 2020-21-1, to the Electric Reliability Council of Texas (ERCOT) authorizing specific electric 
generating units located within the ERCOT area to operate at their maximum generation output levels 
under limited circumstances due to extreme weather conditions and to preserve the reliability of bulk 
electric power system (Order).  

DOE issued the Order after determining that the emergency situation underlying ERCOT’s request 
demanded immediate action consistent with DOE’s NEPA regulations (10 CFR 1021.343(a)). As described 
in DOE’s notice of emergency action (86 FR 18046; April 7, 2021), DOE reviewed the final data report 
received from ERCOT on March 31, 2021, and determined that a special environmental analysis would 
be the appropriate level of NEPA review. DOE has prepared special environmental analyses in other 
emergency situations that required immediate action. (See https://www.energy.gov/nepa/special-
environmental-analyses). This special environmental analysis examines potential impacts resulting from 
issuance of the Order on air quality and environmental justice.  DOE has independently reviewed the 
analysis provided by ICF and agrees with its conclusions. No further analysis will be conducted.  
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U.S. Department of Energy, Office of Electricity 
Air Quality and Environmental Justice Analysis Memorandum,  
July 21, 2021 
 
Introduction 

During 5 days in February 2021 (February 15–19), the Electric Reliability Council of Texas 
(ERCOT) requested the Department of Energy (DOE) to authorize the emergency use of power 
generation under Section 202(c) of the Federal Power Act. This resulted in air emissions at times 
exceeding their permitted emissions levels for 28 power units located in East Texas, with most 
power units (20) located in Harris County. At the request of the DOE Office of Electricity (OE), 
ICF has examined whether these additional emissions from these power units covered by the 
Section 202(c) authorization may have led to an exceedance of the National Ambient Air Quality 
Standards (NAAQS). Further, ICF conducted an environmental justice analysis of the 
communities potentially affected by any additional emissions during this 5-day period. 

We determined at the outset that for one power unit, ERCOT was unable to obtain any 
information on its air emissions. Therefore, our analyses included 27 units. Although the ERCOT 
Section 202(c) permit covered 27 power units, only 14 of the 27 power units were at unique 
locations. 

1 Air Quality Analysis Approach 
To assess whether emissions from the power units could potentially contribute to a NAAQS 
violation, ICF gathered the air quality monitoring data for stations in East Texas. The Texas 
Commission on Environmental Quality (TCEQ) maintains an extensive network of air monitoring 
stations throughout the state.1 This hourly air monitoring and meteorological data, resultant wind 
speed and direction, outdoor temperature, standard deviation in wind direction, and solar 
radiation were downloaded from TCEQ. In addition, ERCOT provided the locations for each 
power generating unit. Using this collected data, ICF determined if any exceedances occurred 
during the emergency period (February 15–19, 2021) for air pollutants having short-term ambient 
air quality standards. This included 1- and 8-hour CO, 1-hour NO2, 1-hour SO2, and 24-hour PM2 
standards. No assessment was made for mercury or CO2 emissions. 

ERCOT provided DOE with hourly air emission rates for each unit above its permitted levels, 
along with the location of each power unit. This information was used to pair air quality 
monitoring stations with power units. We examined pairings using proximate radial distances of 
10 km and 15 km. To determine if an air monitoring station was downwind of the power unit, we 
used each hour’s wind direction to determine if the air monitoring station aligned in a downwind 
direction within a ±20-degree window.  

To further strengthen conclusions, we compared the 5-day average temperature with historical 
average February temperatures using climatological data from Houston International Airport as 
an overall representative site. Lower than average temperatures are favorable for increased 

                                                      
1 https://www.tceq.texas.gov/cgi-bin/compliance/monops/select_month.pl  
2 Although PM10 is the reported emission rate, we used the PM2.5 standard, as nearly all (>97 percent by 
mass) of the power plant emissions have a mean mass diameter of less than 2.5 microns. 

https://www.tceq.texas.gov/cgi-bin/compliance/monops/select_month.pl
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buoyancy from the exhaust stack, which means the plume will rise higher, favoring lower ground-
level air concentrations. A similar analysis was performed for wind speeds but using the Houston 
Aldine site (EPA AIRS ID 48_201_0024). Here, higher wind speeds led to increased ventilation, 
which decreases residence time of air pollutants, leading to lower air pollutant concentrations.  

Lastly, we discuss the concept of mixing height. The mixing height (or depth) is defined as the 
height above the Earth’s surface through which vertical mixing occurs. The concept of a mixing 
layer is well-founded on theoretical principles. The mixing height acts as a lid on air pollutants, 
tending to prevent further vertical mixing of emissions higher into the atmosphere. Thus, we 
calculated the mixing heights during the 5-day emergency period and compared them to the 
average February mixing heights based on the Holzworth method (U.S. Environmental 
Protection Agency, 1972). Mixing heights can be determined from twice daily upper-air 
soundings performed at 6 a.m. and 6 p.m. The nearest upper-air station to Harris County is Lake 
Charles, Louisiana.  

Review of ERCOT Emission Rates Against Total Emissions Rates During the Emergency 
Use Period 

We reviewed the hourly emission rate data provided by ERCOT for each power unit. The dataset 
is intended to report the incremental emissions for each hour that exceeded the power units’ 
maximum permitted emission rates. To compare these incremental emissions against the total 
emissions from each power unit, we downloaded the Continuous Emission Monitoring System 
(CEMS) from EPA’s Air Markets Program Data (ampd.epa.gov/ampd). CEMS data reports the 
total emissions for each power unit on an hour-by-hour basis either as directly measured or as 
calculated from other measured parameters. The ERCOT data reported hourly emissions for 
SO2, NOX, CO, PM10, and CO2; however, CEMS does not report emissions for CO and PM10, so 
the only pollutants that can be cross-referenced between the two datasets are SO2, NOX, and 
CO2. However, SO2 and CO2 are rarely reported in the ERCOT-supplied data, likely because 
SO2 emission rates are well below permitted levels even during the emergency period, and CO2 
emission rates are likely not specified in operating permit levels. 

Because the ERCOT emission rates are in, we expected that in most cases the ERCOT 
incremental increase would only be a small fraction of the total CEMS rates and that the ERCOT 
rates could never be greater than CEMS rates because CEMS emissions are the total emissions 
from the power units. To see if our understanding is consistent with the reported data, we made 
a graphical presentation between the NOX incremental emission rate versus the CEMS 
emissions rate for each hour in which ERCOT reported an emission rate over the 5-day 
emergency period. 

1.1 Findings – Potential for NAAQS Exceedances 
We discuss a series of analyses undertaken using available air quality and meteorological data 
to present a weight-of-evidence approach in trying to answer the principal question—Could the 
power units’ excess air emissions during this emergency period have caused an exceedance of 
the NAAQS?  

No one analysis can definitively answer this question, so we performed a series of analyses to 
provide a more defensible and robust conclusion and instill greater confidence in the answer. 



   
 

 
 

3 
. 

    

1.1.1 Air Quality Monitoring Stations 
A review of air quality monitoring stations in all air quality modeling regions in East Texas 
showed no violations of the NAAQS during the emergency period. However, many of the air 
quality monitoring stations failed to operate during the emergency period, presumably because 
of power outages. Tables 1a and 1b below show the daily percentage of missing air quality data 
during the emergency period for power units and air quality stations that we could pair using a 
10-m radius. Only 14 of the 27 power units had unique locations, and of the 14 locations, only 10 
had an air quality station within 10 km. The pollutant most widely monitored, as well as the 
pollutant most widely reported as having emissions exceeding permit levels, is NOX. Of the 14 
locations, seven had NO2 monitors.3 However, as highlighted in light blue and indicated with an 
asterisk (*), about half have missing data (likely as a result of power outages), particularly on the 
first 3 days of the emergency period. Other air pollutants have less air monitoring coverage but 
also show considerable missing data, particularly during the first 3 days of the emergency period. 

The power unit codes shown in the rest of this report are defined in Appendix 1. 
 
 

                                                      
3 Although the emitted pollutant is NOX, the air quality standard is for NO2. Typically, about 10 percent of 
the in-stack NOX is in the form of NO2, and the rest is emitted as NO. However, NO is converted to NO2 in 
the atmosphere with a reaction rate on the order of minutes to hours, depending on available ozone and 
atmospheric mixing. 
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Table 1a. Ambient Air Quality Monitoring Stations (CO and NO2) Within 10 km of the Power Generation Units 

Power Unit Name 
Pollutants of Interest Monitored 

Data Coverage by Day Data Coverage by Day 
CO NO2 

CO NO2 PM2.5 SO2 2/15 2/16 2/17 2/18 2/19 2/15 2/16 2/17 2/18 2/19 
BOSQUE_CC1               
DDPEC_CC1  X X X X 100% 21%* 0%* 50% 100% 100% 21%* 75% 100% 100% 
FREC_CC2     X           
TXCTY_CC1    X           
CHAMON_CTG_0101  X        75% 0%* 17%* 100% 100% 
CALHOUN_UNIT1               
THW_THWGT32  X        100% 92% 38%* 100% 100% 
WAP4_WAP4               
GBY_GBYGT74  X X       100% 96% 50% 100% 100% 
PHR_CLCWA_5UNITS  X        8%* 88% 42%* 100% 96% 
LH_LYN_30UNITS  X        75% 0%* 17%* 100% 100% 
DSN_NEWP_10UNITS               
SOE_SEWP_10UNITS X X X X 100% 21%* 0%* 50% 100% 100% 21%* 75% 100% 100% 
FEGC_UNIT1    X           

See Appendix 1 for definition of the unit codes. 
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Table 1b. Ambient Air Quality Monitoring Stations (PM25, SO2) Within 10 km of the Power Generation Units 

Power Unit Name 
Pollutants of Interest Monitored 

Data Coverage by Day Data Coverage by Day 
PM2.5 SO2 

CO NO2 PM2.5 SO2 2/15 2/16 2/17 2/18 2/19 2/15 2/16 2/17 2/18 2/19 
BOSQUE_CC1               
DDPEC_CC1  X X X X 100% 17%* 71% 100% 83% 100% 21%* 67% 100% 100% 
FREC_CC2     X      0%* 0%* 0%* 46%* 100% 
TXCTY_CC1    X      100% 100% 100% 100% 100% 
CHAMON_CTG_0101  X             
CALHOUN_UNIT1               
THW_THWGT32  X             
WAP4_WAP4               
GBY_GBYGT74  X X  100% 92% 33%* 0%* 50%      
PHR_CLCWA_5UNITS  X             
LH_LYN_30UNITS  X             
DSN_NEWP_10UNITS               
SOE_SEWP_10UNITS X X X X 100% 17%* 71% 100% 83% 100% 21%* 67% 100% 100% 
FEGC_UNIT1    X      0% 0% 0% 0% 25% 
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Increasing the search radius from 10 km to 15 km picked up two additional air quality monitoring 
stations; however, the influence from the power station at that distance is substantially 
diminished, particularly in urban environments, where other sources of emissions will affect the 
monitor.  

Tables 2a and 2b show the three highest monitored concentrations for NO2, PM2.5, and SO2 over 
the 5-day period.4 The only pollutant within 50 percent of the air quality standard was PM2.5, 
although the PM2.5 standard is an average over 24 hours, whereas those for NO2 and SO2 are 1-
hour standards. No exceedances of any air quality standard occurred at these stations, nor at 
any air quality monitoring stations in the region of study. The highest concentration, to any air 
quality standard, was for the 24-hour PM2.5 standard at 56 percent.  

The highest elevated PM2.5 concentrations all occurred during the late evening hours (8 p.m.–
11 p.m.) on February 19, 2021. Many sources contribute to PM2.5 pollution, including buses, 
trucks, cars, and off-road sources (e.g., construction equipment, portable generators). In 
addition, meteorology and atmospheric chemistry play a significant role in determining the air 
concentration. However, it is not possible from this analysis to estimate the source contribution 
from the power units without additional air quality modeling analysis.  

Table 2a. Top 3 Highest Air Concentrations Monitored Within 10 km of the Power Generation 
Units 

Power Unit NO2 (ppb) PM2.5 (µg/m3) SO2 (ppb) 
Unit Code First Second Third First Second Third First Second Third 
DDPEC_CC1  37 33 29 17 12 11 1 1 1 
FREC_CC2        0 0 0 
TXCTY_CC1       3 2 2 
CHAMON_CTG_0101 31 30 29       
THW_THWGT32 37 37 36       
GBY_GBYGT74 40 36 35 20 14 14    
PHR_CLCWA_5UNITS 27 18 17       
LH_LYN_30UNITS 31 30 29       
SOE_SEWP_10UNITS 37 33 29 17 12 11 1 1 1 
FEGC_UNIT1       0 0 0 

Note: For NO2 and SO2 these are 1-hour averages; PM2.5 is a daily average. 

Table 2b. Top 3 Highest Air Concentrations (as Percentage of Air Quality Standarda) 
Monitored Within 10 km of the Power Generation Units 

Power Unit NO2 PM2.5 SO2 
Unit Code First Second Third First Second Third First Second Third 
 37% 33% 29% 48% 34% 30% 1% 1% 1% 
FREC_CC2        0% 0% 0% 
TXCTY_CC1       3% 3% 3% 
CHAMON_CTG_0101 31% 30% 29%       
THW_THWGT32 37% 37% 36%       
GBY_GBYGT74 40% 36% 35% 56% 40% 39%    
PHR_CLCWA_5UNITS 27% 18% 17%       

                                                      
4 CO is not shown because the values were <1 percent of the NAAQS. 
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Power Unit NO2 PM2.5 SO2 
Unit Code First Second Third First Second Third First Second Third 
LH_LYN_30UNITS 31% 30% 29%       
SOE_SEWP_10UNITS 37% 33% 29% 48% 34% 30% 1% 1% 1% 
FEGC_UNIT1       0% 0% 0% 

a The 1-hour NO2 standard is 100 ppb, 1-hour SO2 standard is 75 ppb, and 24-hour PM2.5 standard is 35 µg/m3. 

1.1.2 Downwind Air Quality Monitoring Sites 
Besides being in close proximity to the power unit, an air quality monitoring station must also be 
oriented in the downwind direction of the power unit. Table 3 shows the percentage of time that 
the air quality monitoring station was downwind of the power unit. As shown, only one air quality 
monitoring site was downwind more than 50 percent of the hours. All other pairs of air quality 
monitoring stations and power units only had the correct alignment window 25 percent or less of 
the time. The air quality monitoring unit paired with the Deer Park Energy Center (DDPEC_CC1) 
power unit was downwind more than half the hours. This was the best pairing of any power unit 
and air quality station and shows good supporting evidence that the power units’ excess 
emissions were unlikely to have caused an exceedance of the NAAQS (except on February 16, 
2021, when the monitoring stations only had valid measurements for 20 percent of the hours that 
day). All other meteorological/air quality station pairs had too few hours to draw a conclusion. 
Figure 1 shows the locations of three of the power units relative to the air monitoring stations in 
Harris County.  

Table 3. Power Unit Pairings With Nearby Meteorological Stations and Percentage of Time 
Downwind  

Power Unit Code 

Distance 
to MET 
Station 

(km) 

AQ Station 
Direction – Lower 

Bound 

AQ Station 
Direction – 

Upper Bound 

% of MET Station Data Within 
+/-20 Degree Range of AQ 

Station Location 
DDPEC 4.9 320° 360° 58% 
FREC 10.3 320° 360° 25% 
TXCTY 1.4 220° 260° 3% 
CHAMON 8.6 0° 40° 6% 
THW 17.5 220° 260° <1% 
GBY 5.6 345° 25° 25% 
PHR 11.1 135° 175° <1% 
LH 1.2 100° 140° 10% 
SOE 5.0 185° 225° 1% 
FEGC 3.5 25° 65° 3% 
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Figure 1. Location of Three Power Units Operating in Harris County and the Paired Air 
Monitoring Station  

 

1.1.3 Meteorological Conditions Conducive to High Concentrations 

Wind Speed 
As discussed, lower wind speeds result in poorer dispersive conditions that lead to higher air 
concentration levels. Average wind speeds for February, based on the 23-year average (1998–
2020) from the Houston Aldine site (EPA Airs ID# 48-201-0024), is 6.2 mph. During the 5-day 
emergency-use period, the winds were slightly higher (14 percent) than the average wind speed 
of 7.0 mph. Thus, the slightly higher wind speeds are favorable to having lower air 
concentrations.  

Temperature 
As discussed, lower temperatures will lead to increased buoyancy, resulting in lower air 
concentrations. The climatological average air temperature for February at the Houston 
International Airport is 57.7°F. During the 5-day event, the average air temperature was 28.4°F, 
almost 30°F below average. These substantially colder temperatures are favorable to having 
lower ground-level air concentrations, assuming the plume rise from the power units is 
sufficiently high that these concentrations are not trapped in a shallow stable layer 
(i.e., temperature inversion) near the surface.  
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Mixing Heights 
We determined mixing height by using the same method as the historical data from Lake Charles 
(the closest upper air station to Harris County). The February morning mean mixing height during 
the 5-day emergency event was 530 m, and the afternoon mixing height was 607 m. This 
compares with a climatological morning mixing height of 319 m in February and a climatological 
afternoon mixing height of 822 m. The higher mixing height observed during the event reduced 
the tendency for the trapping of air pollutants in a shallow layer near the Earth’s surface, so air 
concentrations should be lower due to higher mixing height. The lower mixing heights observed 
during the event in the afternoon relative to the climatological average is the reverse of the 
morning, but the mean depth of the mixed layer is still higher than the morning period, so in 
general, concentrations are lower in the afternoon than the morning if emissions are the same.  

1.1.4 Emission Rates: ERCOT versus CEMS 
To better understand the emissions data, we graphically displayed the ratio of the ERCOT 
emission rates for NOX to the CEMS NOX emission rates for every hour using three 
representative emission profiles observed during our review of the ERCOT dataset. We report 
results for three representative types of findings. These are:  

1. Peaking Plant, where the ERCOT is thought to be a large fraction of the CEMS data 
2. Large amount of volatility in the ERCOT dataset  
3. Does not make sense (ERCOT emission rate >> CEMS emission rate) 

In no case should the ERCOT to CEMS ratio be greater than 1.  

The three representative stations are: 

1. Port Comfort Peaking Unit 2 
2. Chamon Power Unit 1 
3. Bosque CCP-GT-1 
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Figure 2 shows the ratio of the ERCOT NOX emission rate to the CEMS NOX emission rate for 
Port Comfort Peaking unit, with most hours reporting a ratio between 60 to 80 percent of the 
CEMS emission rate and with the unit off during most of February 18, 2021. A few anomalous 
hours occur where the ERCOT-to-CEMS ratio exceeds 1. Overall, this pattern appears to be a 
reasonable behavior.  

Figure 2. Port Comfort Peaking Unit Hourly ERCOT/CEMS Emission Ratio During Emergency 
Period
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Figure 3 shows the ratio of the ERCOT NOX emission rate to the CEMS NOX emission rate for 
the Port Chamon unit, with most hours having a value of less than 100 percent. There are a few 
hours with a ratio excursion that well exceeds a ratio of 1. Overall, this pattern can likely be 
explained if further information can be obtained from the plant about the few hourly ratio 
excursions that were much greater than 1. 

 

Figure 3. Chamon Unit 1 Hourly ERCOT/CEMS Emission Ratio During Emergency Period
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Figure 4 shows the ratio of the ERCOT NOX emission rate to the CEMS NOX emission rate for 
the BOSQUE unit, with all hours having a ratio in excess of 1, or less than 100 percent, but a few 
hours having a ratio excursion that well exceeds a ratio of 1. In fact, no ratio is less than 2, with a 
maximum of 13. Overall, these high values in comparison to the CEMS data are irregular. We 
suspect that incorrect values may have been reported by BOSQUE, as well as other units that 
exhibited similar behavior. However, further discussion with the plant is needed to clarify this 
finding. 

 

Figure 4. BOSQUE Unit 1 Hourly ERCOT/CEMS Emission Ratio During Emergency Period

 

1.2 Conclusions – Air Quality Analysis 
We reviewed ambient air quality monitoring data, meteorological data, and emission information 
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during the emergency period showed that the meteorology was conducive to better mixing and 
dispersion than average conditions in February. Reported incremental emissions did not 
compare favorably with the CEMS data available for NOX.  

Although no exceedances for the NAAQS occurred during the emergency use period, the large 
percentage of missing data, particularly on February 16 and 17, 2021, make it difficult to 
conclusively conclude that no violation of the NAAQS may have occurred. Furthermore, the 
limited number of downwind air quality monitors in close proximity to the power units makes it 
difficult to definitively conclude there were no air quality exceedances. However, based on the 
weight-of-evidence approach presented herein, it appears unlikely that the power units may have 
caused an exceedance of the NAAQS.  

2 Environmental Justice Implications for the Affected Population 
This section highlights the potential environmental justice (EJ) implications of the affected 
population in the region of interest. Our evaluation was based on data from U.S. Environmental 
Protection Agency’s (EPA) EJSCREEN tool, available at ejscreen.epa.gov/mapper. EJSCREEN 
is a tool EPA has developed over the years to allow users to evaluate potential EJ impacts in 
different parts of the country using a GIS-based mapping platform. The tool allows users to 
combine demographic and environmental information on a user-selected area. The data used for 
these purposes in EJSCREEN are based on publicly available data sources, such as the 
American Community Survey from the Census Bureau for demographic data and various EPA 
data sources for environmental indicators. We used this screening tool for this analysis because 
it provides a method consistent with EPA’s approach for defining EJ vulnerabilities for affected 
populations.  

2.1 Analyzing Demographic Characteristics of Nearby Population 
In order to identify the vulnerable population around these 14 unique power plants and 27 units 
that are likely to be impacted by any potential exceedances during the 5-day period, we 
extracted the demographic and environmental characteristics of those living with a pre-specified 
5- and 10-km radius around each power plant. Note that we conducted this analysis at the plant 
level (as opposed to the unit level) because the unique location coordinates were available only 
at the plant level.  
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Figure 5 below overlays the 5-km circles around the individual power plants. Most of the plants 
are located around the Houston area, with a few farther away. Populations living around plants in 
the Houston area are likely to be more susceptible to potential EJ concerns. There is an overlap 
between the Lynchburg (LH) and Deer Park Energy Center (DDPEC) plant radii, as well as 
between the DDPEC and Southeast WPP (SOE) plant radii. Individuals in the intersections may 
experience EJ effects from both plants, and therefore may be more affected. 

Figure 5. 5-km Radius Around Plants 
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Figure 6 below overlays 10-km circles around the individual power plants. Using a 10-km radius 
around these plants captures a greater share of the potentially affected population and is 
consistent with the air quality analysis discussed above. It also creates more overlapping areas, 
which increases the EJ concerns for the people living in those areas. This is discussed in more 
detail below.  

 

Figure 6. 10-km Radius Around Plants 
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Given the relative proximity of some of these plants, particularly those in the Houston area, 
several of the 10-km circles tended to have some overlapping areas among them, which 
suggests that some members of the population are likely to be affected by activities from multiple 
plants and are therefore exposed to higher EJ risks than others. In order to analyze those risks, 
Figure 7 below focuses on the plants around Houston to identify intersecting circles.  

  

Figure 7. Intersecting Areas With 10-Km Radius Around the Plants 

 

Using these custom boundaries, ICF extracted demographic and enviromental data from 
EJSCREEN to identify potential EJ vulnerabilities for the population living around these plants. 
Table 4 indicates the age ranges of populations in both the 5- and 10-km radii from the power 
plant indicated. As the table shows, there is a wide variablity of the exposure in the 5- and 10-km 
ranges around these plants. The total population exposed to any potential EJ concerns within a 
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5-km radius of these plants can range from about 50 people to over 100,000 people, with FREC 
being the lowest and FEGC being the highest. Similar patterns hold for the 10-km radii, except 
the range is from about 900 to over 500,000 people. 

Table 4. Distribution of the Affected Population by Age 

 5-Km Radius 10-Km Radius 

Power Plant 
Total 

Population 0 to 4 5 to 17 18 to 64 65+ 
Total 

Population 0 to 4 5 to 17 18 to 64 65+ 
BOSQUE 1,989 5% 12% 55% 29% 4,176 4% 13% 55% 28% 
CALHOUN 751 10% 17% 65% 8% 11,735 7% 17% 59% 17% 
CHAMON 10,469 6% 20% 60% 15% 90,052 9% 21% 62% 8% 
DDPEC 53,680 7% 21% 61% 10% 276,938 8% 22% 61% 9% 
DSN 67,599 8% 22% 61% 9% 201,458 7% 21% 61% 11% 
FEGC 112,417 7% 18% 63% 12% 568,858 8% 18% 64% 10% 
FREC 56 4% 20% 61% 16% 868 5% 16% 65% 14% 
GBY 79,700 9% 21% 62% 8% 258,116 8% 22% 61% 9% 
LH 12,839 9% 21% 57% 14% 128,113 8% 22% 61% 10% 
PHR 18,722 9% 19% 62% 10% 93,580 8% 19% 61% 12% 
SOE 56,345 6% 18% 63% 13% 394,451 8% 20% 62% 10% 
THW 107,393 7% 20% 63% 10% 461,570 7% 20% 63% 10% 
TXCTY 43,452 8% 19% 59% 15% 71,729 7% 18% 60% 16% 
WAP 745 8% 20% 61% 11% 54,391 7% 23% 61% 10% 

The majority of the people living in these areas seem to fall into what is likely the least vulnerable 
from an age perspective for EJ concerns. As the table above shows, more than 50 percent of the 
population falls within the 18–64 age group. However, some of these plants do have a relatively 
large share of the population that can be considered to be more susceptible to EJ problems. For 
example, BOSQUE has the highest percentage of people age 65+ in a 5- and 10-km radius, but 
is among the lowest in total population. Also, four of these plants have roughly 30 percent of the 
population below the age of 18, with about 20 percent or so in the 5–17 age group and the 
remaining 10 percent or so in the 0–4 age group. 

Table 5 shows the distribution of the population by household incomes in both the 5- and 10-km 
radii. Note that the income data presented below are for households and not in per capita terms, 
which is different from how the data are shown in the other demographic tables.  

Many of these plants have a relatively large share (20–30 percent) of the households that have 
incomes less than $25,000 or close to the federal poverty line. Among them, GBY and TXCTY 
have the highest percentage (13 percent for the 10-km radius) of people with incomes below 
$15,000 for a household, which is likely to exacerbate potential EJ concerns for this region. 
Correspondingly, GBY and TXCTY have the lowest percentage of people with a household 
income above $50,000, falling between 40 and 50 percent for both radii. This indicates that the 
majority of people in these radii have household incomes below $50,000, and both of these 
power plants are among those with a larger surrounding population. 
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Table 5. Distribution of the Affected Households by Income  

 5-Km Radius 10-Km Radius 

Power Plant  
Total 

Households < $15,000 
$15,000–
$25,000 

$25,000–
$50,000 $50,000 + 

Total 
Households < $15,000 

$15,000–
$25,000 

$25,000–
$50,000 $50,000 + 

BOSQUE 809 10% 14% 23% 52% 1,812 11% 15% 22% 52% 
CALHOUN 285 7% 7% 20% 65% 4,137 11% 8% 27% 53% 
CHAMON 3,418 7% 8% 23% 62% 28,248 7% 7% 20% 66% 
DDPEC 16,779 7% 9% 21% 63% 85,473 9% 10% 24% 56% 
DSN 22,212 4% 4% 13% 78% 67,417 6% 5% 15% 74% 
FEGC 39,063 11% 8% 21% 59% 207,938 12% 11% 22% 55% 
FREC 30 10% 17% 17% 57% 533 10% 20% 19% 51% 
GBY 24,514 11% 11% 30% 48% 77,689 13% 13% 30% 45% 
LH 4,234 12% 10% 23% 55% 39,892 10% 9% 23% 59% 
PHR 6,527 11% 12% 21% 56% 34,256 9% 8% 18% 64% 
SOE 19,748 7% 7% 19% 68% 130,051 9% 8% 23% 60% 
THW 34,429 7% 9% 25% 59% 155,731 8% 8% 24% 60% 
TXCTY 15,489 15% 13% 30% 41% 26,149 13% 12% 27% 48% 
WAP 307 2% 1% 9% 88% 16,375 3% 2% 8% 86% 
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The table below shows the breakdown of the population in these regions by race, in both the 5-
km and 10-km radii. Race information is broken down to show populations that self-identify as 
Black, Hispanic, Other non-White (i.e., American Indian, non-Hispanic Asian, Pacific Islander, or 
another race), and White.  

Not surprisingly, some of the regions with the lowest income distribution also have the largest 
minority populations. For example, the area around GBY, which had one of the largest shares of 
the low-income population, also has around 90 percent Black and Hispanic populations. TXCTY, 
which also had a high proportion of the low-income population around it, is about two-thirds 
Black and Hispanic. Among the others, the population around FEGC, THW, and LH is also high 
in non-White or minority populations.  

Table 6. Distribution of Population by Race   

 5-Km Radius 10-Km Radius 

Power 
Plant  

Total 
Population Black Hispanic 

Other 
Non-
white White 

Total 
Population Black Hispanic 

Other 
Non-
white White 

BOSQUE 1,989 1% 7% 1% 91% 4,176 1% 7% 1% 90% 
CALHOUN 751 5% 29% 9% 57% 11,735 4% 55% 7% 34% 
CHAMON 10,469 21% 39% 3% 38% 90,052 18% 46% 4% 32% 
DDPEC 53,680 2% 55% 2% 41% 276,938 4% 65% 2% 29% 
DSN 67,599 17% 27% 6% 51% 201,458 15% 25% 5% 54% 
FEGC 112,417 32% 39% 7% 22% 568,858 31% 35% 11% 23% 
FREC 56 13% 7% 4% 77% 868 24% 7% 4% 65% 
GBY 79,700 30% 59% 2% 9% 258,116 29% 61% 2% 9% 
LH 12,839 7% 51% 3% 40% 128,113 14% 53% 4% 29% 
PHR 18,722 4% 33% 7% 55% 93,580 9% 27% 5% 59% 
SOE 56,345 3% 42% 10% 45% 394,451 6% 55% 7% 32% 
THW 107,393 20% 40% 16% 24% 461,570 21% 39% 12% 29% 
TXCTY 43,452 29% 32% 5% 34% 71,729 27% 29% 4% 40% 
WAP 745 19% 22% 11% 48% 54,391 11% 13% 34% 41% 

 

2.2 Combining Demographic Information With Environmental Indicators 
In order to understand the EJ vulnerabilities of the population living around these power plants, 
we analyzed various pollutant indicators from EJSCREEN and used their estimated percentile 
rankings to compare the potential vulnerabilities across the various plants. The estimated 
percentile rankings, developed by EPA, combine the environmental indicator with the 
appropriate demographic data to account for the vulnerable groups in the calculation of the EJ 
indicator. In this context, EPA defines the vulnerable groups as the average of the count of 
minorities and low-income households. In terms of the individual percentile rankings, a low 
number signifies that this group is relatively better off than the rest of the state population, 
whereas a high ranking signifies a relatively worse off situation than the rest of the state. As an 
example, if a certain ranking is 80, it means that this place is at the 80th percentile, which implies 
that only 20 percent of the state population experiences pollution that is higher than those 
experienced by people in this region. Thus, as a general principal, percentile rankings that are 
on the high side generally imply the region in question is comparatively worse off than other 
places in the state. 
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Table 7 shows the relative rankings of the various populations around these plants that are 
exposed to the various environmental indicators of interest (see Table 7 notes for definitions of 
these pollutant indicators). We present the percentile rankings for both the 5- and 10-km radii 
around each power plant. Table 7 also presents a calculated average percentile ranking in order 
for us to easily compare across the various plants. Average percentile rankings greater than 50 
percent are highlighted in light blue and indicated with an asterisk (*). Note that these averages 
are simple arithmetic means, which essentially puts equal weights on each environmental 
indicator, irrespective of their implications on human health. Thus, one could argue that these 
averages are not reflective of the individual pollutants’ effect on the vulnerable populations. We 
included them here for easy comparison across the groups without any value judgement on the 
individual pollutants.  
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Table 7. Percentile Ranking of Various Environmental Indicators  
  5-Km Radius 

Power Plant 

Particulate 
Matter 

(PM 2.5 in 
ug/m3) 

NATA Diesel 
PM (ug/m3) 

NATA Air 
Toxics 

Cancer Risk 
(risk per MM) 

NATA 
Respiratory 

Hazard Index 

Hazardous 
Waste 

Proximity 
(facility 

count/km 
distance) 

Average 
Percentile 
Ranking 

BOSQUE 26 30 28 28 35 29.4 
CALHOUN 40 38 40 40 50 41.6 
CHAMON 57 59 69 62 60 61.4* 
DDPEC 52 62 64 54 85 63.4* 
DSN 16 16 12 15 25 16.8 
FEGC 80 87 83 81 93 84.8* 
FREC 31 33 31 31 32 31.6 
GBY 91 92 95 95 96 93.8* 
LH 62 67 84 68 95 75.2* 
PHR 41 40 40 40 49 42 
SOE 44 51 50 46 66 51.4* 
THW 83 90 83 85 93 86.8* 
TXCTY 62 61 61 61 92 67.4* 
WAP 11 13 12 12 20 13.6 

 10-Km Radius 

Power Plant 

Particulate 
Matter 

(PM 2.5 in 
ug/m3) 

NATA Diesel 
PM (ug/m3) 

NATA Air 
Toxics 

Cancer Risk 
(risk per MM) 

NATA 
Respiratory 

Hazard Index 

Hazardous 
Waste 

Proximity 
(facility 

count/km 
distance) 

Average 
Percentile 
Ranking 

BOSQUE 22 27 23 23 33 25.6 
CALHOUN 51 48 48 47 46 48 

CHAMON 81 80 94 87 94 87.2* 
DDPEC 70 77 85 79 95 81.2* 
DSN 30 32 28 30 50 34 
FEGC 77 86 80 78 87 81.6* 
FREC 48 44 48 48 42 46 
GBY 89 91 95 94 97 93.2* 
LH 78 80 92 87 96 86.6* 
PHR 31 26 26 30 58 34.2 
SOE 66 75 77 69 86 74.6* 
THW 78 86 79 80 87 82* 
TXCTY 56 56 56 56 87 62.2* 
WAP 50 54 49 49 48 50 

Particulate Matter (PM2.5 in ug/m3) – PM2.5 levels in the air, measured in µg/m3 annual average. 
NATA Diesel PM (ug/m3) – Diesel particulate matter level in the air, measured in µg/m3. 
NATA Air Toxics Cancer Risk (risk per MM) – Lifetime cancer risk from inhalation of air toxics. 
NATA Respiratory Hazard Index – Air toxics respiratory hazard index (the ratio of exposure concentration to health-
based reference concentration). 
Hazardous Waste Proximity (facility count/km distance) – The count of hazardous waste facilities (TSDFs and LQGs) 
within 5 km (or nearest beyond 5 km), each divided by the distance in kilometers. 
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In order to identify which of these regions may have a vulnerable population exposed to 
disproportionately higher environmental justice concerns than the rest of the state, we chose an 
arbitrary 50-percent threshold and highlighted in the tables above those regions that are above 
that threshold. The results imply that the vulnerable populations living in these regions are 
experiencing higher levels of EJ concerns than a majority of the rest of Texas. Unsurprisingly, 
among these regions around power plants that are of higher EJ concerns, the ones that we 
identified above as having the most vulnerable populations are the ones with the highest 
average ranking. This includes populations around power plants GBY, FEGC, and THW as the 
most at-risk, with an average percentile ranking of over 80. Following those are SOE, LH, and 
TXCTY, with rankings between 60 and 70. Some power plants seem to jump considerably, 
moving from the 5-km to the 10-km radii. These include CHAMON and DDPEC, where the 
rankings jump from the 60s to 80s when we move from the 5-km to 10-km radius. Thus, when 
we analyze the vulnerable population within a 10-km radius of these plants, the majority of these 
power plants (i.e., 8 out of 14) have a baseline EJ vulnerability, higher than the rest of the state, 
affecting the population living near these power plants.  

2.3 Population in Close Proximity to Multiple Plants 
As discussed previously (see Figure 7), several of these power plants, particularly those around 
the Houston area, have significant overlapping regions when we analyze the populations within a 
10-km radius around these plants. Populations living in these “intersecting circles” are likely to 
face even higher EJ concerns, given that they may have been exposed to higher emissions from 
multiple power plants. Here we present data for these population groups in these intersecting 
circles and their potential for higher EJ concerns.  

Table 8 below shows the age distribution of the population living in these intersecting regions 
with two or more 10-km radii. The intersecting radii are of different sizes, which is part of the 
reason for the differences in population between areas. Overall, the percentage of people in 
each intersecting region that are between ages 0 and 4 are comparable to those 65+, with the 
latter only a slightly higher percentage in most areas. In total, approximately 12 percent, or about 
325,000 of the 2.6 million total population living within a 10-km radius of all power plants, live in 
these intersecting regions and are thus likely to face higher levels of baseline EJ concerns than 
those that live outside of these intersecting regions. Most of this population group lives in an 
area that has two plants within 10 km, but about 20 percent of them live in areas that are close to 
three or more power plants.  
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Table 8. Distribution of the Affected Population in the Intersecting Regions by Age  

 10-Km Radius Intersections 

Power Plants 
Total 

Population 0 to 4 5 to 17 18 to 64 65+ 
CHAMON & DSN 14,817 10% 19% 65% 5% 
GBY & CHAMON 21,330 10% 21% 63% 6% 
GBY & DDPEC 22,002 9% 23% 60% 8% 
LH & CHAMON 11,605 7% 20% 61% 12% 
LH & DDPEC 6,337 10% 20% 60% 10% 
LH & GBY 1,073 3% 22% 66% 10% 
PHR & TXCTY 8,678 7% 17% 61% 16% 
SOE & DDPEC 175,158 8% 21% 61% 10% 
DDPEC & LH & GBY 28,277 8% 25% 59% 8% 
GBY & LH & CHAMON 10,371 8% 25% 62% 6% 
LH & DDPEC & CHAMON 3,495 9% 24% 56% 10% 
LH & DDPEC & SOE 15,072 5% 19% 65% 11% 
DDPEC & LH & GBY & 
CHAMON 

7,275 7% 25% 62% 5% 

 

Table 9 shows the household income of populations living in intersections of two or more 10-km 
radii. Household incomes for the intersecting regions are comparable to the incomes of the 5- 
and 10-km radii. Two intersecting areas have a majority of households with incomes less than 
$50,000, which are the LH/DDPEC/CHAMON intersection and the GBY/DDPEC intersection. 
Alternatively, the highest percentage of households with incomes over $50,000 is 81 percent, in 
the intersection of CHAMON and DSN. 

Table 9. Distribution of the Affected Population in the Intersecting Regions by Income  

 10-Km Radius Intersections 

Power Plants 
Total 

Households < $15,000 
$15,000–
$25,000 

$25,000–
$50,000 $50,000 + 

CHAMON & DSN 4,652 3% 4% 12% 81% 
GBY & CHAMON 6,424 4% 5% 26% 65% 
GBY & DDPEC 6,320 12% 15% 29% 44% 
LH & CHAMON 3,972 9% 11% 24% 56% 
LH & DDPEC 1,989 11% 12% 24% 54% 
LH & GBY 281 2% 2% 20% 76% 
PHR & TXCTY 3,095 13% 9% 25% 53% 
SOE & DDPEC 55,947 10% 10% 24% 57% 
DDPEC & LH & GBY 7,730 7% 12% 29% 52% 
GBY & LH & CHAMON 2,873 6% 3% 20% 71% 
LH & DDPEC & CHAMON 959 13% 20% 21% 46% 
LH & DDPEC & SOE 4,917 2% 5% 17% 75% 
DDPEC & LH & GBY & 
CHAMON 

2,081 8% 5% 20% 67% 
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Table 10 below shows the racial composition of the population living in intersections of two or 
more 10-km substation radii. Most of these intersecting regions have a predominantly minority 
population, with the Hispanic population comprising the bulk. The intersection with the highest 
total population is also among the highest in percentage of non-Whites, SOE/DDPEC. With a 
population over 100,000 greater than the next largest population, 69 percent of the population is 
either Black, Hispanic, or another non-White race. Other areas with a high percentage of non-
White races are GBY/LH/CHAMON, DDPEC/LH/GBY/CHAMON, and LH/GBY. 

Table 10. Distribution of the Affected Population in the Intersecting Regions by Race  

 Race of Population 

 10-Km Radius Intersections 

Power Plants 
Total 

Population Black Hispanic 
Other Non-

White White 
CHAMON & DSN 14,817 21% 28% 5% 46% 
GBY & CHAMON 21,330 24% 54% 6% 16% 
GBY & DDPEC 22,002 4% 82% 1% 13% 
LH & CHAMON 11,605 7% 47% 1% 44% 
LH & DDPEC 6,337 0% 56% 1% 43% 
LH & GBY 1,073 37% 44% 7% 12% 
PHR & TXCTY 8,678 19% 28% 4% 48% 
SOE & DDPEC 175,158 2% 64% 3% 31% 
DDPEC & LH & GBY 28,277 11% 72% 1% 16% 
GBY & LH & CHAMON 10,371 22% 66% 3% 9% 
LH & DDPEC & CHAMON 3,495 0% 67% 2% 31% 
LH & DDPEC & SOE 15,072 0% 29% 6% 65% 
DDPEC & LH & GBY & 
CHAMON 

7,275 25% 65% 2% 9% 

 

Table 11 below shows the EJ indexes in intersections of two or more 10-km substation radii. As 
discussed above, the environmental indicator listed in the Table 11 incorporates the value of the 
pollutant within the radius, as well as the percentage of minority people and low-income people 
in the radius. The table also presents the “average” percentile ranking as a way to ordinally rank 
these intersecting circles. Average percentile rankings greater than 50 percent are highlighted in 
light blue and indicated with an asterisk (*). 
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Table 11. Environmental Justice Index in State Percentiles for People Living in the 
Intersecting Points of Two or More Substations in a 10-km Radius 
  10-Km Radius Intersections 

Power Plants 

Particulate 
Matter (PM 

2.5 in 
ug/m3) 

NATA 
Diesel PM 
(ug/m3) 

NATA Air 
Toxics 
Cancer 

Risk (risk 
per MM) 

NATA 
Respiratory 

Hazard 
Index 

Hazardous 
Waste 

Proximity 
(facility 

count/km 
distance) 

Average 
Percentile 
Ranking 

CHAMON & DSN 42 44 43 43 41 42.6 
GBY & CHAMON 94 93 97 96 94 94.8* 
GBY & DDPEC 78 85 89 94 98 88.8* 
LH & CHAMON 54 60 71 59 75 63.8* 
LH & DDPEC 64 69 90 72 97 78.4* 
LH & GBY 68 73 81 79 94 79* 
PHR & TXCTY 65 62 65 63 87 68.4* 
SOE & DDPEC 64 74 78 68 92 75.2* 
DDPEC & LH & GBY 88 89 97 96 99 93.8* 
GBY & LH & CHAMON 96 95 99 98 99 97.4* 
LH & DDPEC & CHAMON 78 80 97 84 98 87.4* 
LH & DDPEC & SOE 13 10 2 10 0 7 
DDPEC & LH & GBY & 
CHAMON 

95 93 99 97 99 96.6* 

 

Using the same 50 percent threshold, the table shows which of these intersecting circles have a 
value higher than 50 percent, which implies that the population living in these intersecting 
regions have a higher level of exposure to EJ concerns than a majority of the rest of the 
population in Texas. Only two intersections have an average state percentile under 50 percent, 
which are LH/DDPEC/SOE and CHAMON/DSN. Thus, almost 85 percent of the population living 
in these intersecting regions have higher exposure to EJ concerns than the rest of the state. 
Given that these population groups, consisting mostly of minority populations, live near multiple 
power plants (and presumably other stationary sources), it is not surprising that these groups are 
more vulnerable when it comes to environmental justice considerations compared to the rest of 
the state. 

2.4 Conclusion – Environmental Justice Analysis 
Using data from EPA’s EJSCREEN, it appears that people of color and those with limited 
socioeconomic means in and around the Houston area are more vulnerable to environmental 
justice considerations compared to the rest of Texas. Given the paucity of data discussed in the 
air quality analysis above, we could not determine whether the EJ concerns for these groups 
were exacerbated during those 5 days in February 2021, when DOE authorized the emergency 
use of power generation under Section 202(c) of the Federal Power Act. However, analyzing the 
baseline, business-as-usual EJ concerns for the population around these power plants does 
indicate that a majority of the population living here are minority with limited socioeconomic 
opportunities and that they are also vulnerable to higher levels of pollution under those baseline 
conditions.  
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Appendix – Generators 

Generator Name Fuel Type 
Resource Owner 
Name County Unit Code 

East Water Plant Distillate Fuel Oil NRG Energy Services Harris CL_EWP_30UNITS 
Lynchburg Pump 
Station 

Distillate Fuel Oil NRG Energy Services Harris LH_LYN_30UNITS 

Northeast Water Plant Distillate Fuel Oil NRG Energy Services Harris DSN_NEWP_10UNITS 
Southeast Water Plant Distillate Fuel Oil NRG Energy Services Harris SOE_SEWP_10UNITS 
Clear Lake City WWTP Distillate Fuel Oil NRG Energy Services Harris PHR_CLCWA_5UNITS 
Texas City Power Plant Natural Gas Calpine Corporation Galveston TXCTY_CC1 
Freestone Energy 
Center Block 1 

Natural Gas Calpine Corporation Freestone FREC_CC2 

W. A. Parish G4 Natural Gas NRG Energy Services Fort Bend WAP_WAP_G4 
T. H. Wharton GT54 Natural Gas NRG Energy Services Harris THW_THWGT54 
T. H. Wharton GT56 Natural Gas NRG Energy Services Harris THW_THWGT56 
Deer Park Energy 
Center 

Natural Gas Calpine Corporation Harris DDPEC_CC1 

Texas City Power Plant Natural Gas Calpine Corporation Galveston TXCTY_CC1 
Freestone Energy 
Center Block 2 

Natural Gas Calpine Corporation Bosque FREC_CC2 

Bosque Energy Center 
Block 1 

Natural Gas Calpine Corporation Bosque BOSQUESW_CC1 

Bosque Energy Center 
Block 2 

Natural Gas Calpine Corporation Bosque BOSQUESW_CC2 

Chamon CT1 Natural Gas Chamon Power LLC Harris CHAMON_CTG_0101 
Chamon CT2 Natural Gas Port Comfort Power 

LLC 
Harris CHAMON_CTG_0301 

Port Comfort CT1 Natural Gas Chamon Power LLC Calhoun CALHOUN_UNIT1 
Port Comfort CT2 Natural Gas Port Comfort Power 

LLC 
Calhoun CALHOUN_UNIT2 

Friendswood Energy 
Genco 

Natural Gas Friendswood Energy 
Genco LLC 

Harris FEGC_UNIT1 

Source: “ERCOT_DOE_202(c)_Exhibit_A_2-17-2021_2100,” ERCOT. 
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