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 ENERGY USE AND GREENHOUSE GAS EMISSIONS 
IN LOS ALAMOS COUNTY:  2000 - 2023 

 
Executive Summary 

 
 
Greenhouse gasses emitted into the atmosphere are inducing major changes in our climate.  For its 
part, Los Alamos began pursuing “independence from hydrocarbon energy sources” nearly two 
decades ago.  The specific supporting goals so far established are “to be a carbon neutral electric 
utility provider by 2040” and “support elimination of natural gas usage by 2070.”  To provide a 
quantitative basis for other specific goals and a baseline against which to measure progress, 
primary energy use and greenhouse gas emission data are summarized in this report for 2000-2023. 
 
The citizens of Los Alamos County, exclusive of the Los Alamos National Laboratory, 
consume about 2100 terajoules (TJ) of energy annually.  43% of that is in the form of natural 
gas, used primarily for space and water heating.  20% is electrical energy.  The balance, 37%, is 
the energy content of petroleum-based fuels for motor vehicles. 
 
Altogether, there has been little change in primary energy use in LA since 2000. 
 
Natural gas use has been declining by an average of about one-half percent per year throughout 
the period as our climate has warmed.  Electricity use rose about 3% per year until it peaked in 
2005. Average annual usage has varied, but there is no sustained up or down trend since.  Reliable 
petroleum-based fuel (gasoline and diesel oil) data is only available since 2006.  Use of petroleum 
fuels fell more than 10% in 2008, but rebounded half of that.  2008 saw high fuel prices and rapid 
growth of the new Atomic City Transit local bus service.  Petroleum use started a slow rise in 
2013.  2018 saw the highest petroleum use in the period.  2020-22 saw a 50% drop during the 
COVID-19 pandemic. 
 
About 5% of LA’s total energy comes from renewable non-hydrocarbon sources as roughly 25% 
of its electricity is produced from hydroelectric plants.  Most of the remaining electricity comes 
from hydrocarbon (coal and natural gas) steam plants.  Natural gas, coal, and petroleum fuels are 
all hydrocarbons. 
 
Carbon dioxide and CO2-equivalent emissions associated with combustion of hydrocarbon 
fuels total about 185,000 metric tons annually.  49% is from natural gas.  23% is associated 
with electrical power generation.  28% is emitted by motor vehicles burning petroleum fuels.  
An additional 9,000 metric tons per year of CO2-equivalent greenhouse gasses evolve from 
municipal solid waste disposed of by LA citizens. 
 
This report could be improved upon. Suggestions are included. 
 
 



Page 3 of 30 

 ENERGY USE AND GREENHOUSE GAS EMISSIONS 
IN LOS ALAMOS COUNTY:  2000 - 2023 

 
 
1     Introduction 
 
Los Alamos (LA) county government formally committed in 2007 to “pursue independence from 
hydrocarbon energy sources.”1  That adopted strategic objective disappeared four years later.  But 
LA citizens continue to have a strong sense of environmental stewardship, of which reducing 
greenhouse gas emissions is one major component.  Establishment of concrete goals in that pursuit 
requires a baseline of historic data on LA’s energy use and consequent greenhouse gas emissions.  
Carbon dioxide (CO2), a “greenhouse” gas is released in combustion of hydrocarbon (CH) fuels.  
Other greenhouse gasses (GHG) escape from the CH fuel supply chain and evolve from 
decomposing municipal solid waste (MSW).  This document summarizes available data for the 
County, excluding the Los Alamos National Laboratory (LANL), for both energy use and resultant 
GHG emissions for the period 2000-2023. It does not include emissions associated with 
consumable products.  
 
This document follows much of the same methodology contained in the 2006 report, “Powering 
Los Alamos through the 21st Century:  Could the Energy City be Energy Independent?” by the ad 
hoc group Energy Independent Los Alamos.2  More motivation and detail can be found in that 
report.  The present document supersedes, updates, and corrects errors in similarly-titled earlier 
reports in 2010, 2012, 2013, 2015, 2016, 2019, and 2021.3 
 
2     Energy Use 
 
Energy is imported into and used in Los Alamos in three primary forms:  natural gas (largely 
methane, CH4) principally for space and water heating, electrical power, and petroleum-based 
gasoline and diesel oil. 
 
2.1  Natural Gas 
 
Natural gas is supplied to the community through the LA County (LAC) Department of Public 
Utilities (DPU).  Complete and detailed use data are available for many decades.4     
 
Monthly and annual natural gas use is shown in Figures 2.1A & B.  Units are k therms (1000’s of 
therms).  One therm equals 100,000 BTU’s.  These figures depict data tabulated and explained in 
Appendix A2.1 which are, in turn, derived from LAC DPU reports. 
 
Figure 2.1A shows the expected seasonal variation in natural gas usage.  Natural gas use should 
correlate with heating demand, which can be represented by heating degree days.  The midsummer 
minimum gas usage is approximately 200 k therms per month.  This is presumably the amount 
used in warm weather for water heating, cooking, clothes drying, and pilot lights.  Above that 
baseline, each heating degree day in a winter month results in approximately 1250 therms of gas 
use and less in the other seasons.  The scale for heating degree days (right side of figure) is offset 
to reflect a 200,000 therms per month baseline and the scale factor of 1250 therms per degree day.  
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Correlation is excellent in winter, when gas use is highest, and qualitatively quite good through 
the entire year.  The overall annual demand for natural gas averages 1110 therms per heating 
degree day.   
 
Figure 2.1B shows annual natural gas use and heating degree days.  Heating requirements (as 
represented by heating degree days) over the period have declined an average of about 0.33% per 
year.  Annual natural gas use has declined an average of about 0.44%. 
   
2.2  Electricity 
 
Electrical power is also supplied to the community through LAC DPU.   
 
Monthly and annual electricity usage is shown in Figures 2.2A & B.  Units are megawatt-hours 
(MWh).  Figure 2.2A shows that electricity use is slightly higher during summer and winter than 
spring and fall.  Summer demand peaks are driven by water pumping and, increasingly, air 
conditioning.  Winter demand peaks arise from additional lighting, cooking, water heating, 
electronic entertainment, etc. 
 
From Figure 2.2B, it can be seen that usage rose steadily by an average of about 3% per year until 
2005.  There is no clear trend since then; annual use appears to be nominally steady.  Figure 2.2B 
also shows the portion of LA’s total electric power derived from CH-fueled (coal and gas) power 
plants, hydroelectric dams, and LAC DPU’s solar array at the old landfill.  Hydroelectric 
production dropped sharply in 2014 when the El Vado generator was removed from service for 
major maintenance and further in 2015 when the Abiquiu generator was shut down for dam 
maintenance by the Corps of Engineers.  Both hydro plants were back on line in early 2017, but 
continue to have intermittently-limited output due to both plant-related and dam-related issues. 
 
Figure 2.2 is derived from data supplied by LAC DPU.  Appendix A2.2 shows the data in tabular 
form and discusses issues associated with its extraction from DPU reports. 5    
 
2.3  Petroleum Fuels 
 
The amount of petroleum-based motor vehicle fuels dispensed in the county, starting in 2006, is 
depicted in Figure 2.3A.  Data for prior years are not considered reliable.   
   
Motor vehicle fuel use shows little systematic seasonal or monthly variation.  Most monthly spikes 
and dips, such as in early 2009, are presumably reporting artifacts.  There was a significant decline 
in usage, more than 10%, from late 2007 through the end of 2008.  The two factors that may have 
accounted for this drop were the high price of gasoline and the initiation (in October, 2007) and 
rapid growth of Atomic City Transit service.  The partial recovery in 2009 suggests both were 
factors.  A slow decline in apparent petroleum use reversed sharply in 2013, after the new Smith’s 
station opened.  The cause of the apparent drop in 2019 is unknown; a reporting change would be 
most likely.  The COVID pandemic greatly reduced motor vehicle travel in 2020-22. Fuel use 
dropped by approximately 50% during many months. The relatively high usage rate in May-
October of 2020 is a mystery. It may not be real. 
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This data includes fuel sold or otherwise dispensed within LA County.  It is a reasonable guess 
that it approximates what is actually used within the county.  It is known that maybe one-fourth of 
gasoline is sold to customers with addresses out of the county, presumably mostly commuters and 
tourists.  Local residents presumably also buy fuel “off the Hill” and use it here.  The two offset 
one another to some unknowable degree.  It is assumed for this work that local use equals the 
amount locally dispensed.     
 
More than 80% of petroleum used locally is in the form of gasoline sold through privately-owned 
service stations whose owners are under no obligation to make their sales information public.  They 
do report it to the NM Dept. of Taxation and Revenue (NM TRD), which aggregates sale amounts 
by locality since some portion of the state tax on gasoline is returned to local governments.  NM 
TRD has kindly provided monthly total amounts of taxable gasoline dispensed in LA County.6  
Diesel sales add an estimated 10% to that amount and gasoline untaxed at the pump adds another 
estimated 5%.  Los Alamos County government and Los Alamos Public Schools largely fuel their 
own vehicles and have also supplied their data for this report. 
 
Appendix A2.3 shows the petroleum fuel data in tabular form and discusses the many issues 
associated with it.  Uncertainties are greater than with LAC DPU data for natural gas and 
electricity, but appear to be both approximately correct (based on discussions with local vendors) 
and reasonably consistent since 2006.  NM TRD data for years prior to 2006 is too inconsistent to 
be relied upon.                  
 
2.4  Total Primary Energy Use 
 
Natural gas and electricity are measured commercially in units of therms, and watt-hours, 
respectively.  Both are units of energy.  Petroleum fuels are measured in gallons, a unit of liquid 
volume, not energy.  However, petroleum fuels have fairly consistent energy content per gallon so 
volume can be converted to energy content.  (Details are in Appendix A2.4.)  This is a theoretical 
energy content of the fuel.  Its conversion to useful work in a motor vehicle is very inefficient, less 
than 10%.   
 
A comprehensive picture of energy use requires conversion of the various commercial units of 
measure to one common unit.  The standard (MKS) scientific unit of energy is the Joule.  For 
present purposes, the terajoule, TJ (1 TJ = 1012 Joules) is a more conveniently sized unit. 
 
Conversion factors are:7 1 therm = 1.055 x 10-4 TJ 

  1 MWh = 3.600 x 10-3 TJ 
  1 gallon = 1.33 x 10-4 TJ (average energy content) 

 
Appendix B provides a more complete table of conversion factors. 
 
Monthly and annual summaries for each form of energy and the combined total, all in terajoules, 
are shown in Figures 2.4A & B.  Figure 2.4B also shows how much of that total annual use is 
derived from hydrocarbon fuels.  It is about 95%.  Details are in Appendices A2.2 and A2.4.  
Average annual energy use totals for 2011-2023 are depicted in Figure 2.4C. 
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Fig. 2.1A.  Monthly Natural Gas Use Correlated to Heating Degree Days
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Fig. 2.1B.  Annual Natural Gas Use Compared to Heating Degree Days
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Fig. 2.2A.  Monthly Electricity Use

 

0

20,000

40,000

60,000

80,000

100,000

120,000

140,000

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

E
le

ct
ri

ci
ty

 U
se

 (
M

W
h

 /
 y

r)

Calendar Year

Fig. 2.2B.  Annual Electricity Use & Sources

CH-
generated

Hydro-
generated

Total
Usage

PV-
generated

Multiple extended outages at LAC hydro plants

 



Page 8 of 30 

0

200

400

600

800

1,000

            2005            2006            2007            2008            2009            2010            2011            2012            2013            2014            2015            2016            2017            2018            2019            2020            2021            2022            2023

T
o

ta
l 

P
e

tr
o

le
u

m
 M

o
to

r 
F

u
e

ls
 D

is
p

e
n

se
d

 (
k 

g
a

ll
o

n
s 

/ m
o

)

Calendar Year

Fig. 2.3A.  Total Petroleum Fuels Dispensed

Pandemic

ACT service begins; 
$4/gal gasoline

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

T
o

ta
l 

P
e

tr
o

le
u

m
 F

u
e

ls
 U

se
 (

k 
g

a
l /

 y
r)

Calendar Year

Fig. 2.3B.  Annual Petroleum Fuel Use

Pandemic

 



Page 9 of 30 

0

50

100

150

200

250

300

350

            2006            2007            2008            2009            2010            2011            2012            2013            2014            2015            2016            2017            2018            2019            2020            2021            2022            2023

E
n

e
rg

y 
U

se
 (

T
J 

/ m
o

)

Calendar Year

Fig. 2.4A.  Monthly Energy Use 
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Fig. 2.4C.  Average Annual Energy Use
2011 - 2023

Natural Gas
8,545,000 therms

901 TJ

Petroleum Fuels
5.810,000 gallons

773 TJ

Electricity
121,000 MWH

435 TJ

Total = 2,110 TJ / yr
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3  Greenhouse Gas Emissions from Hydrocarbon Fuels 
 
Combustion of hydrocarbon fuels produces water (H2O) principally as a vapor, CO2 which is also 
a vapor, and small quantities of other gasses and particulate by-products.  The water produced by 
combustion is small compared to the moisture already present in the atmosphere and has little 
environmental impact.  CO2 is a “greenhouse” gas, generally believed to affect the global climate.  
Different fuels produce different amounts of CO2.8  Again, a common measure is needed.  This 
document uses mass (in kilograms) of carbon dioxide.  A metric ton (mt) is 1,000 kilograms. 
 
Combustion of natural gas produces about 50 mt of CO2 for each terajoule of thermal energy 
produced.  Natural gas is primarily methane, CH4, which has about 28 times more global warming 
potential than CO2 (over 100 years).9 Natural gas leaks into the atmosphere from well fields, 
transmission lines, and incomplete combustion. Well field emissions are by far the largest of these. 
LA gets most of its gas from the Permian Basin, the second-leakiest well field in the country. A 
conservative estimate of the total leak rate is 3.6%, as discussed in Appendix A3.1. Thus, the 
global warming contribution from these fugitive emissions of natural gas is comparable to that 
from burning it. While not rigorously correct, this report will call that combined effect of both 
gasses CO2-equivalent or CO2e, 100 mt per terajoule of thermal energy. Well field and most 
transmission leaks are physically remote, but are part of the process by which gas is supplied to 
LA county. LA end users are thus responsible for them.         
 
LA County and LANL pool their electrical power resources into a Los Alamos Power Pool (LAPP) 
through an Energy Coordination Agreement (ECA). The majority of LAPP’s electricity originates 
in steam power plants which burn coal or (increasingly) natural gas, both hydrocarbons.  The 
burning of coal produces about 125 mt of CO2 for each terajoule of electrical energy produced.  
While the CO2 is actually emitted into the atmosphere at power plants remote from LA, again local 
usage is certainly responsible for it. 
 
A substantial fraction, roughly 21% in recent years, of LA’s electrical power is hydroelectric in 
origin.  (Since 2000, the actual annual amount has varied from 13% to 43%; see Table A2.2.2. 
Percentages were in the lower part of this range during the last decade when the El Vado and/or 
Abiquiu hydroelectric plants were frequently off-line for various reasons.)  Electricity generated 
from hydroelectric or other renewable resources such as wind, solar, etc. produces no CO2 during 
generation itself. 
 
Both gasoline and diesel fuel produce approximately 67 tons of CO2 for each terajoule of energy 
content in the fuel. 
 
Total monthly CO2e production from all three forms of primary energy is depicted in Figure 3.4A, 
starting with 2006.  Figure 3.4B shows the annual totals starting with 2000.  Average annual CO2e 
production for 2011-2023 is depicted in Figure 3.4C.     
 
Another significant emitter of greenhouse gasses is municipal solid waste, considered separately 
in Sec. 4. 
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Fig. 3.4C.  Average Annual Greenhouse Gas  Emissions
from Combustion of Hydrocarbon Fuels

2011 - 2023

Natural Gas
90,200 mt

Electricity
42,700 mt

Petroleum Fuels
51,800 mt

Total = 184,700 mt / yr

 
4  Municipal Solid Waste 
 
A fourth significant source of greenhouse gas emissions is decomposition of the materials we use 
and dispose of every day.  There is no practical way to measure the CH content of products we 
acquire nor the amount of CO2 or other greenhouse gasses associated with their manufacture or 
shipment.  But solid waste can be measured, since virtually all of it is disposed of through LAC’s 
Environmental Services Division (LAC ESD).  Much is diverted to reuse.  The balance either ends 
in the County landfill (prior to 2009) or is hauled to other landfills. 
 
Solid waste handled by LAC ESD includes significant quantities from LANL and, years ago, 
Espanola.  In the early years after the Cerro Grande Fire of 2000, it included a great deal of debris 
and waste associated with demolition and reconstruction.  Recycling of concrete and asphalt began 
in 2004 and was fully implemented in 2005.  Hence, data from years before 2006 is difficult to use 
for true baseline purposes.  LAC ESD data on the total amount of waste attributed to the LA 
community is shown in Figure 4.1.  (Note:  this data is in short tons, 2000 lbs, not metric tons as 
used elsewhere in this report).        
 
In a landfill, MSW slowly decomposes, evolving primarily methane (CH4) and CO2.  As noted 
earlier, CH4 is also a greenhouse gas, 28 times more effective (over 100 years) per unit of mass at 
trapping heat in the atmosphere than CO2.  As it decomposes over many years, each short ton of 
MSW deposited in a landfill will evolve a total of about 0.58 metric tons of CO2e in greenhouse 
gasses.10  That amount it also shown in Figure 4.1. 
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Average annual CO2e production in LA County for 2011-2023, with MSW included, is depicted 
in Fig 4.2. 
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Natural Gas 
90, 200 mt

Electricity
42,700 mt

Petroleum Fuels
51,800

MSW
8.900 mt

Total = 193.500 mt / yr

Fig. 4.2.
Average Total Annual Greenhouse Gas Emissions

from Hydrocarbon Fuels and Municipal Solid Waste
2011-2023

 
 
 
 
5     Observations 
 
The slight decline in natural gas use appears due largely to lower demand thanks to the warming 
climate.   
 
The amount of gas used for water heating, cooking, clothes drying, and pilot lights presumably 
increases during colder weather, but there is no way to determine how much from overall use data.  
Even at summer baseline levels, uses other than space heating account for 2.4M therms annually 
or at least 25% of natural gas use.  The actual percentage is higher.  These uses for purposes other 
than space heating may be fertile ground for CH use reduction by converting to solar water heating, 
electric (preferably induction) ranges, and electric ignition of gas appliances. 
 
Stabilization of electricity use since 2005 after years of steady increase (extending back well before 
2000) is surprising and encouraging.  Long-term, electricity use is expected to increase as buildings 
are electrified and electric vehicles become more common. 
 
The significant decline in petroleum-based fuel use in 2008 and 2020 shows that “behavior 
change” is possible.  The effects of technological change (electric-drive and more efficient internal 
combustion vehicles) have not yet been realized to any significant degree. 
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Although LA’s overall use of hydrocarbon energy has not decreased significantly, the fact that it 
has not increased for two decades is encouraging since there has been no concerted local effort 
until very recently to actually “pursue independence from hydrocarbon energy sources.” Those 
efforts will take time to have noticeable impact. 
 
Municipal solid waste comprises roughly five percent of LA’s GHG emissions.  Additional 
recycling and/or application of modern technology (power generation from the evolved CH4 or 
simply flaring it) at the landfills to which it is now hauled could reduce this component of LA’s 
“carbon footprint” significantly. 
 
The COVID pandemic began in March, 2020, and slowly abated through the latter half of 2021. It 
had no noticeable effect on natural gas or electricity use. It had a large effect on petroleum fuel 
use and related emissions, which did not return to pre-pandemic levels until very early 2023. This 
had a significant effect on total energy use and GHG emissions. Averages that include this period 
are affected slightly. 
 
 
6   Potential Improvements 
 
This methodology and database were originally developed primarily to provide a factual basis for 
policy decisions and community action and as a baseline against which to measure progress on 
actual reductions. They appear adequate to serve both of those purposes going forward. 
Refinements are certainly possible, resources permitting. Possible improvements are outlined 
below, 
 
6.1 Natural Gas 
 
Usage data comes directly from DPU Consumption Reports. These reports include some LANL 
or LANL contractor-owned or leased properties physically located within the community. Since 
the intent is to exclude LANL, separating these properties would allow their usage to be removed 
from community usage. 
 
The CO2e emission factor for natural gas is dominated by fugitive well head emissions, which are 
quite uncertain. With the increased recognition of their magnitude nationally in recent years, better 
measurements should become available and should be incorporated. 
 
Quantitative correlation of natural gas use with heating degree days would likely be improved if 
the reference temperature of 65º F used by LANL (and very commonly elsewhere) were adjusted 
downwards.  In LA’s sunny climate, little artificial heat is required until temperatures drop well 
below 65º. This refinement may not be possible or worth the effort. 
 
6.2 Electricity 
 
Usage data also comes from DPU Consumption Reports. As with natural gas, LANL-related 
properties could be separated to get a more accurate picture of non-LANL community 
consumption. 
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It may be possible to track ultimate sources of purchased power and their emission factors. Overall 
emission factors will then vary and could be incorporated into emission calculations vs. the single 
unchanging factor now used. 
 
Electricity generated by distributed sources (“rooftop photovoltaic”) and provided to DPU actually 
offsets consumption in DPU Consumption Reports. DPU is currently separating that generation 
and consumption. Then they can be incorporated in this report correctly.  
 
This report uses annual averages for hydroelectric production. Monthly data is available in DPU 
reports. It would be straightforward to incorporate. 
 
6.3 Petroleum Fuels 
 
Accuracy of the methodology used is uncertain. Taxable gasoline sales are presumably quite 
accurate. Estimates of non-taxable gasoline and diesel fuel are very rough. They don’t have a large 
effect if they are small, as estimated. Better estimates can likely be made from vehicle registration 
and other data. 
 
The major uncertainty lies in how much fuel LA residents buy off the Hill vs. how much non-
residents buy in LA. A survey question could shed light on the former. 
 
6.4 General 
 
Emission factors used in the report were gathered from various sources at various times. Some are 
12-15 years old. They should all be reviewed, updated, and preferably based on a single, 
authoritative, current source. 
 
DPU has data for electricity and natural gas (and water) usage by different categories: residential, 
commercial (which includes some LANL and some residential), county government, and schools. 
Tracking by these categories would be straightforward and yield some deeper insight into usage 
patterns, potential leverage, and changes over time.  
 
Los Alamos is in the unusual position of being able to track its actual energy consumption.  Most 
communities must rely on models based on population, number of housing units, number of motor 
vehicles registered, etc.  LA could contribute to the science of energy use and greenhouse gas 
emission management by comparing various models to its actual data and thereby helping to 
validate or improve the available models.  (Thesis project, anyone?) 
 
Some of the cited reference links are “dead.” Links should be reviewed for current status and 
accuracy.  
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6.5 Ownership 
 
This report has been developed and maintained over the years by the author as a personal project. 
If it is to be used on an on-going basis, its maintenance could be transferred to County staff while 
the owner is available to assist the transition. 
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Data and Analysis Group (now EPC-CP) supplied monthly weather summaries beyond those 
presently posted on the LANL Weather Machine.  Regina Wheeler, Tom Nagawiecki, Juanita 
Salazar, Angelica Gurule, and Joshua Levings of LAC ESD “sorted the trash” to estimate how 
much of the refuse received by LAC actually originates with LA residents (vs. LANL and other 
communities), evaluated various models for GHG emission from MSW, critically reviewed earlier 
drafts of this document, and made many valuable suggestions, as did members of the LAC 
Environmental Sustainability Board.  Thank you all. 
 
In spite of all the help, errors undoubtedly remain.  Except for some cases where original data may 
not be accurate, any errors of transcription, calculation, or interpretation remain solely the 
responsibility of the author. 



Page 19 of 30 

APPENDIX A 
 
This Appendix provides data tables from which the graphical figures in the main body of the report 
are derived.  It also discusses sources, issues, conversion factors, etc. associated with the data. 
 
A2.1.  Natural Gas 
 
Natural gas imported into the county, starting in January, 2000, is summarized by month and 
county fiscal year (FY, July – June) in Table A2.1.1A.4 During most of that period, LAC DPU 
reported gas imports one month after they actually occurred, except for FY 2002-04 when they 
were reported during the actual month in which they occurred. DPU returned to reported during 
the current month in July, 2023.  Months in which gas was sold to LANL for use at the TA-3 power 
plant are denoted in Table A2.1.1A by italicized totals.  Shifting the data to the actual month of 
import, subtracting sales to LANL, and reorganizing by calendar year provides the monthly 
summary of actual gas used in Table A2.1.1B. 
 
Table A2.1.2 (on p. 23) lists heating degree days in each month as reported by LANL.11,12  
 
A2.2.  Electricity 
 
Monthly electric power imports since 2000 are summarized in Table A2.2.1A, arranged by fiscal 
year.5 Table A2.2.1B lists energy output from the landfill solar photovoltaic array through April, 
2021. Data after that date was lost due to equipment failure. Data from CY 2020 is used and shown 
in the chart in italics. Table A2.2.1C shows total electric power used, arranged by calendar year.  
LAC DPU reports electricity imports in the month in which they actually occur. 
 
LA County and LANL pool their electrical power resources into a Los Alamos Power Pool (LAPP) 
through the ECA.  Until the San Juan Generating Station was shut down at the end of September, 
2022, the majority of LAPP’s electricity originated in coal-fired steam power plants.  (Coal is a 
hydrocarbon.)  A substantial fraction is hydroelectric in origin.  Table A2.2.2 lists the total amount 
of electricity consumed annually by LA county and LANL and that which is produced by various 
hydroelectric resources within LAPP.13  From this data, annual average percentages attributable to 
hydroelectric and CH-based production can be derived.  In recent years, LAPP has purchased 
significant amounts of electricity (up to 39% of its total needs in CY 2016 and then a majority after 
San Juan closed) on the energy market.  Original sources of this electricity are not presently 
tracked, although they may be in the future.  Most grid power produced in NM is coal- or gas-
based.14  For present purposes, it is assumed all CH power used by LAPP is produced in coal-fired 
plants. This may change in the future, as natural gas is likely to fire more steam power plants.  
Solar and perhaps wind sources will also become significant.  
 
A2.3  Petroleum Fuels   
 
Petroleum-based motor vehicle fuels are supplied mostly through private distributors, who are 
under no obligation to disclose their sales.  They must, however, report to the NM Taxation and 
Revenue Department (NM TRD) which tracks taxable gasoline sales by location because a certain 
amount of gasoline tax is returned to local governments.  NM TRD has supplied aggregate monthly 
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taxable gasoline sales data for LA county, starting with January, 2005.6 Sales reported by NM 
TRD are listed in Table A2.3A. 
   
NM TRD data is challenging in several respects.  Prior to mid-2006 it was quite “noisy.”  The 
number of distributors reporting varied considerably from month to month.  The large dip and rise 
in two successive months in early 2005 and again twice in early 2006 suggest a large part of the 
sales in the first month of each of those cycles was either reported or recorded in the following 
month.  The greater concern is the clear shift in baseline, from around 650,000 gallons per month 
in 2005 to around 450,000 in 2006 and later years.  This is almost certainly a reporting artifact and 
not associated with a sudden, dramatic drop in gasoline usage.  The stability of the data after mid-
2006 suggests it is likely the most reliable.  A more realistic accounting of monthly use in the first 
half of 2006 is obtained by averaging the taxable sales figures for January and February and also 
March through June of that year.  This “smoothed” data is used for plotting Figure 2.3A. 
 
Fuel dispensed in LA may not equal fuel actually consumed in the county. Many LA residents buy 
fuel “off the Hill,” where it is often less expensive. Some commuters buy fuel in LA. It is assumed 
the two effects offset each other. That could be a significant error, underestimating petroleum use, 
as more fuel is likely to be imported into the county than exported via this mechanism.   
 
Private distributors dispense small amounts of gasoline not subject to taxation.  It is estimated at 
5% of taxable gasoline sales.  Diesel fuel is subject to taxation, but NM TRD does not track it by 
county.  These sales are estimated at 10% of taxable gasoline sales.   
 
LA County government and LA Public Schools also receive and dispense non-taxable fuels.  
Before 2010, data for the two entities was combined and reported as fiscal year (July – June) 
totals.15  Monthly averages based on these annual totals are listed in Table A2.3C.  In early 2010, 
the old County fueling facility at Trinity Site was replaced by the new one at Pajarito Cliffs.  Some 
fuel use was not tracked during the transition.  Since then, County and Schools fuel data16 has been 
available monthly and is tabulated in Table A2.3C.  It is unlikely that County and Schools use 
increased dramatically starting in 2010.  It is likely that the more recent data is more accurate and 
the older data did not capture all use.  The error is small compared to overall petroleum fuel use. 
(Note: LAPS usage for 2021-21 has not yet been provided. It will be included when available. Its 
use is no more than 1% of total petroleum usage so the missing data is of little consequence.) 
 
Total estimated petroleum-based fuel use is shown in Table A2.3D, with averaging in the first six 
months of 2006 as previously discussed.  This is the sum of taxable gasoline sales, estimated diesel 
fuel and non-taxable gasoline, and LA County and LA Public Schools use.  This total, starting in 
2006, is shown graphically Figure 2.3. Effects of the COVID pandemic are obvious. Petroleum 
use did not return to near pre-pandemic levels until February, 2023, three full years after the 
pandemic began.  
 
A2.4  Total Energy Use 
 
The commercial energy units for natural gas and electricity can be easily converted to terajoule 
units.  For natural gas, 1 therm = 1.055 x 10-4 TJ.  For electricity, 1 MWh = 3.600 x 10-3 TJ.   
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The average energy content of a gallon of gasoline is 124,000 BTU’s or 1.31 x 10-4 TJ.   The 
average energy content of a gallon of diesel fuel is 139,000 BTU’s or 1.47 x 10-4 TJ.7 The latter is  
about 15% of LA’s total petroleum-based fuel, so a weighted average for petroleum fuels of 1.33 
x 10-4 TJ gal-1 is used.   
 
Energy use for each component in units of terajoules are shown in Table A2.4.  Totals for all three 
primary forms of energy are given in Table A2.5. 
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A3  Carbon Dioxide Emissions Associated with Hydrocarbon Combustion 
 
A3.1   Natural Gas 
 
Carbon dioxide production associated with burning of natural gas produces nominally 117 lbs of 
CO2 per MBTU (million BTU’s) of energy produced.8 This is equivalent to 50 mt TJ-1.   
 
Natural gas is comprised largely of methane, CH4, also a significant greenhouse gas.  It has far 
more global warming effect (per unit mass) than CO2, but breaks down more rapidly in the 
atmosphere.  Over 100 years, CH4 has approximately 28 times the global warming potential of 
CO2.  (Over the first 20 years, the global warming potential is approximately 84 times that of CO2.) 
Nationwide, more than 2% of natural gas produced leaks into the atmosphere from production, 
storage, transmission, and distribution systems. 
 
Leak measurements are controversial and uncertainties substantial. Most of LA’s natural gas 
comes from the Permian Basin, one of the leakiest well fields in the country. Aerial and satellite 
surveys showed leak rates of 3-9% over the period 2010-201917 and 9.4 ± 3.4 % in 2019.18  For 
this work, a conservative and convenient total leakage rate (well field, transmission, and end use) 
estimate of 3.6% is used. With this value, the CO2 equivalent global warming contribution from 
CH4 leakage is also 50 mt TJ-1 and the total for natural gas 100 mt TJ-1. Actual values are likely 
higher.  
 
CO2-equivalent emissions from the community’s use of natural gas are summarized in Table 3.4A.    
    
A3.2   Electricity 
     
In New Mexico, approximately 986 lbs. of CO2 is emitted from coal-fired power plants for each 
megawatt-hour of electricity produced.16 This is equivalent to 125 mt TJ-1. This value has varied 
slightly over the years, but is used for all years in this document. In recent years, natural gas has 
replaced coal for an increasing fraction of CH-based generation. As discussed in A3.1 above, even 
with a conservative estimate of CH4 leakage, the CO2-equivalent emissions from natural gas are 
comparable to those from coal. Along with the uncertainties in the coal-gas mix in purchased 
electrical power, there is no solid basis to use any total CO2e emission factor any different from 
that of coal-based generation.    

 

       Table A2.5.  TOTAL ENERGY USE IN LOS ALAMOS COUNTY
       (excluding LANL)

       (TJ)

2011-23
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 Average

Jan 282 291 309 276 284 280 252 300 278 273 276 260 279 272 268 239 230 264 267
Feb 246 235 235 204 245 252 242 241 218 229 222 203 227 236 232 202 216 234 227
Mar 207 205 213 202 229 197 199 205 213 196 204 197 221 217 183 178 170 230 201
Apr 152 175 167 172 169 154 149 179 178 163 177 175 155 165 115 125 119 167 156
May 129 158 144 133 155 153 139 156 161 169 150 152 142 153 102 102 109 133 140
Jun 120 133 121 126 135 124 120 139 139 144 131 136 138 120 117 102 104 131 126
Jul 139 132 123 127 134 128 118 134 140 140 139 139 135 125 117 91 100 128 126

Aug 130 147 123 129 142 136 125 133 144 135 134 142 144 128 111 96 104 132 128
Sep 133 127 123 128 129 129 117 131 142 124 132 137 131 118 121 92 100 125 123
Oct 177 164 157 176 174 164 157 191 162 162 145 171 183 175 146 129 143 140 159
Nov 212 203 195 197 211 217 199 229 218 217 196 191 226 218 159 158 178 187 200
Dec 276 285 255 293 240 287 267 285 264 271 255 249 268 270 222 215 255 234 257

Ann. Total 2,202 2,256 2,165 2,162 2,248 2,221 2,084 2,325 2,257 2,222 2,162 2,153 2,251 2,196 1,892 1,729 1,830 2,104 2,110
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For electricity, CO2 emissions shown in Table A3.4B are derived by multiplying monthly electrical 
energy from Table A2.4B by each year’s annual fraction of production from CH sources from 
Table A2.2.2 and then by the above emission factor.  Because of the seasonal nature of electricity 
generation at hydroelectric plants, particularly El Vado and Abiquiu, the monthly fraction of 
electric power attributable to CH sources varies systematically.  This variation is not recognized 
in these tables. 
 
A3.3   Petroleum Fuels 
 
Energy content of diesel fuel is about 12% more by volume than that of gasoline; carbon dioxide 
production is about 14% more.  Since diesel is a small part of LA’s total petroleum-based fuel 
consumption, the CO2 emission factor is approximated as the same as gasoline, 67 mt TJ-1.   
Emissions associated with all petroleum-based fuels are totaled in Table A3.4C.  
 
A3.4   Total CH Fuel-based Carbon Dioxide-Equivalent Emissions 
 
Total CO2e production from all three forms of primary energy is totaled in Table A3.5, starting 
with 2006. 
 
 

 
 
A4  Municipal Solid Waste 
 
Over their lifetimes in a landfill, normal mixtures of MSW are estimated to emit about CH4 
equivalent to ~580 kg CO2e ton-1.  Table A4 lists the amount of MSW attributed to the LA 
community and the CO2e emissions from that MSW using that lifetime emission factor.  The 
science of GHG emission from MSW is still evolving, so this emission factor should be regarded 
as very much a rough estimate subject to change. 
 

 
 

       Table A3.5.  TOTAL CARBON DIOXIDE-EQUIVALENT EMISSIONS FROM COMBUSTION
       OF HYDROCARBON FUELS IN LOS ALAMOS COUNTY (excluding LANL)

       (Metric tons; 1 mt = 1000 kg)
2011-23

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 Average

Jan 25,116 26,557 27,734 24,378 25,809 24,942 22,839 27,643 25,160 24,906 25,716 23,332 25,122 24,844 24,869 22,759 22,239 24,499 24,528
Feb 21,564 21,131 20,788 18,236 22,106 22,601 21,685 21,987 19,467 20,613 20,319 17,952 20,308 21,436 21,358 19,098 20,928 21,381 20,703
Mar 18,518 17,933 18,405 17,609 20,306 16,894 17,422 18,091 18,810 17,343 18,173 16,814 19,376 19,087 16,682 16,763 16,312 20,663 17,879
Apr 12,980 14,997 14,011 14,704 14,553 12,981 12,624 15,157 15,542 14,237 15,466 14,698 13,103 14,010 10,663 11,395 11,083 14,456 13,493
May 10,650 13,032 11,584 10,674 12,733 12,482 11,306 12,784 13,507 14,289 12,777 12,363 11,629 12,812 8,748 8,844 9,652 10,961 11,704
Jun 9,824 10,644 9,344 9,999 10,724 9,736 9,639 11,144 11,344 11,996 10,971 10,846 11,423 9,633 9,622 8,740 9,102 10,505 10,362
Jul 11,056 10,526 9,455 10,011 10,661 10,111 9,510 10,779 11,442 11,522 11,800 11,031 11,168 9,954 9,664 7,993 8,911 10,552 10,341

Aug 10,437 11,556 9,539 10,115 11,129 10,541 10,027 10,759 11,609 11,212 11,198 11,168 11,669 10,204 9,268 8,344 9,166 10,722 10,453
Sep 10,981 10,166 9,665 10,231 10,311 10,146 9,526 10,805 11,736 10,240 11,059 10,991 10,678 9,412 10,018 8,057 8,736 10,059 10,113
Oct 15,082 13,646 12,879 14,880 14,873 13,596 13,060 16,170 13,618 13,821 12,458 14,358 15,766 15,021 12,504 11,674 12,877 11,736 13,589
Nov 18,767 17,708 16,957 17,350 18,489 18,989 17,478 20,401 19,621 19,786 17,687 16,552 20,564 19,481 14,878 14,558 16,316 16,515 17,910
Dec 25,137 25,752 22,801 26,726 21,470 25,721 24,233 25,841 23,986 24,978 23,422 22,377 24,780 24,477 21,091 20,305 23,973 21,404 23,584

Ann. Total 190,111 193,648 183,164 184,912 193,164 188,742 179,348 201,562 195,842 194,944 191,046 182,481 195,585 190,370 169,365 158,529 169,295 183,454 184,659

Table A4.  Solid Waste & CO2e Emissions 

2010-19
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 Average

Total 55,001 49,884 57,686 54,393 35,709 27,804 22,236 26,155 27,066 23,312 23,771 22,070 18,380 18,226 16,895 15,995 16,072 15,165 16,464 17,483 17,498 17,417
LAC MSW 32,483 37,260 41,506 41,360 23,568 18,351 16,789 17,651 15,361 18,275 19,017 17,606 14,704 16,790 15,344 14,440 14,448 13,739 14,809 15,746 16,005 15,292

CO2e 42,228 48,438 53,958 53,768 30,638 23,856 21,826 22,946 19,969 23,758 24,722 22,888 19,115 21,827 19,947 18,772 18,782 17,861 19,252 20,470 20,806 19,879

CO 2 e = 1.30 mt/ton of Muni Solid Waste
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