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To protect human health and the environment, the 
Laboratory complies with many state and federal laws. 

In order to maintain human and environmental health, 
Los Alamos National Laboratory follows state and federal 
environmental regulations, including compliance with
permits, limits, and inspections. These regulations are in
place to maintain radiation protection, waste management, 
and air and water quality. 

2019 Compliance at a Glance

By Leah Wolfsberg

WASTE 
MANAGEMENT

AIR QUALITY

Clean Air Act
The Laboratory is deemed a 
major source of air pollutants. 
Air emissions must be kept 
below permit limits. 

New Mexico Air Quality
Control Act
New or modified emission 
sources must be evaluated. 
 

HIGHLIGHTS

·  2019 emissions were as little 
as 14% of the permit limits for 
nitrogen oxide and 3% of the 
permit limits for particulates.

·  There were zero unplanned 
air releases and zero Title V 
operating permit deviations. 

·  The Laboratory submitted a 
Title V renewal application that 
is being processed and added 
one additional evaporative 
sprayer at the existing Sigma 
Mesa evaporation basins.

·  4,143 pounds of refrigerant 
were sent offsite for disposal, 
of which 3,411 pounds were 
ozone-depleting refrigerants.

RADIATION 
PROTECTION

DOE Order 458.1  
Public, real estate, equipment, 
wildlife, and plants must be kept 
under their individual radiation 
dose limits (see articles on AIRNET, 
MEI, foodstuffs monitoring).

DOE Order 435.1 
Radioactive waste on Laboratory 
property must meet storage and 
transportation requirements. 

Clean Air Act
Laboratory must comply 
with the Radionuclide National 
Emission Standards for 
Hazardous Air Pollutants.
 

HIGHLIGHTS

·  Radiation to humans, plants, 
 and wildlife were well below 

their dose limits (see chapters 
 7 and 8 of the ASER report).

·  Leased equipment was 
 routinely surveyed by the 

Laboratory’s waste cleanup 
contractor.

Toxic Substance Control Act
Addresses production, import, use, 
and disposal of specific chemicals, 
including PCBs.

Resource Conservation 
and Recovery Act
Permits are required for 
treating, storing, and disposing 
of hazardous waste.

2016 Compliance Order
On Consent
Ongoing process for the 
cleanup of solid waste 
management units. The order 
also requires remediation of 
contaminated groundwater.

Federal Facility 
Compliance Act
Requires an annual site treatment 
plan for mixed radioactive and 
hazardous waste.
 

HIGHLIGHTS

·  Only one unplanned liquid 
release occurred in 2019.

·  The LANL Hazardous Waste 
Facility Permit had five 
modifications in 2019. The 
modifications include:

·   A description of a new 
waste stream.

·   A plan for an open burning 
treatment unit.

·   The addition of a solid 
waste management unit.

·  Updated descriptions of 
emergency equipment.

·  Implementation of aerosol 
cans as a universal waste.
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Clean Water Act
The Laboratory must follow 
permits to restore and maintain 
surface waters. Aboveground 
storage tanks must meet 
regulations. 

New Mexico Water
Quality Act Ground Water 
Quality Standards
Describes permitted 
contamination levels.

Groundwater Discharge
Regulations
Regulates the amounts of liquid 
discharge to protect groundwater. 

Compliance Order on 
Consent: Groundwater
Activities
Includes sampling and testing 
groundwater from wells for quality 
assurance, to measure human and 
environmental exposure, and to 
assess cleanup methods when 
needed.

HIGHLIGHTS

·  Triad implemented 33 storm 
water prevention plans at 
constructionsites in 2019. 
Inspections found sites in 
compliance with the plans 
89.5% of the time. 

·  In 2019, nine storm water 
control measures were installed 
and 63 were repaired.

·  Projects to reduce PCBs in 
water discharge resulted in 
an annual compliance sample 
result of 0 milligrams/liter 
Total PCB.

·  By meeting permit-defined 
criteria under the Individual 
Permit, the Laboratory was able 
to discontinue monitoring for 17 
types of pollutants at 8 locations.

 
National Environmental 
Policy Act
Requires federal agencies to 
consider the environmental 
impacts of proposed projects.

National Historic 
Preservation Act
Federal agencies must consider 
the effect of their activities on 
historic properties.

Endangered Species Act
Federal agencies must protect 
threatened and endangered 
species and their habitats. 
There are three such species on 
Laboratory property. 

Migratory Bird Treaty Act
Describes that it is unlawful to 
“pursue, hunt, take, capture, or 
kill” any migratory birds with 
certain exceptions. 

Floodplain and Wetland
Executive Orders
Determines that assessments are 
required before projects can take 
place in or near floodplains and 
wetlands. 

Invasive Species 
Executive Order
Requires staff to identify and 
isolate invasive species.

Federal Insecticide, 
Fungicide, and 
Rodenticide Act
Regulates the distribution, sale, 
and use of pesticides and protects 
the workers using the products.

DOE Order 231.1: 
Environment, Safety, and 
Health Reporting
Requires reports of environmental 
issues that could be harmful 
to people and wildlife. This 
order requires the annual site 
environmental report.  

DOE Order 436.1:
Departmental 
Sustainability
Mandates that the Department of 
Energy must carry out its missions 
in a sustainable manner.

Emergency Planning and 
Community Right-to-Know 
Act
Enacts emergency plans for 
hazardous substances if they are 
present in a facility. State and local 
officials must be notified.
 

HIGHLIGHTS

·  At the Laboratory, about 1,000   
   projects were reviewed in 2019. 

·  The Laboratory has adopted    
   an Environmental Management 
   System. (See articles on EMS, 
   cogeneration plant.)

·   Two Mexican spotted owl 
   nests were found on Laboratory 
   property.

·  About 2,000 birds were banded 
   at the Laboratory.

·  Two floodplain assessments 
   were prepared for fencing 
   projects in Sandia Canyon and 
   Starmer’s Gulch.
 

WATER 
QUALITY

OTHER ENVIRONMENTAL
LAWS AND ORDERS
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The Pandemic and 
Reduced Pollution 

One unexpected outcome of 
the pandemic was a big 
reduction in emissions 
produced at LANL. 
Because of state quarantine 
policies, the Laboratory saw 
reduced emissions created by 
its operation, as well as less 
pollution created by employees 
commuting to Los Alamos. 

The Laboratory is working on a 
report that will show just how 
much emissions were reduced 
during the pandemic.

A Different Pandemic 
Experience

Most LANL employees worked 
from home during the 
pandemic to ensure everyone’s 
safety, but not the Laboratory’s 
biologists focused on the 
threatened Mexican spotted 
owl. March to August is the 
owl’s breeding period, so with 
extra precautions taken to stay 
safe during the pandemic, 
biologists continued their 
fieldwork and were 
rewarded—six healthy fledglings 
from two nests, compared to a 
typical average of one or two. 

COVID-19 Delays

Because the pandemic limited 
the number of people who can 
safely work onsite, the venting 
of four flanged tritium waste 
containers was delayed. Tritium 
waste contains a radioactive 
isotope of the element 
hydrogen. As the tritium decays, 
it increases pressure inside the 
containers, which is why the 
Laboratory needs to vent them 
prior to transporting the 
containers offsite. While the 
containers won’t be vented until 
normal operations resume at 
LANL and all regulatory 
approvals are received, the 
containers will continue to 
be closely monitored.

The Lab Fights 
COVID-19 with Math

As the novel coronavirus swept 
the globe, scientists at the 
Laboratory  fought back with 
computing power. 

Scientists at Los Alamos have 
created several models to help 
predict the spikes in the virus 
across the U.S., how it will 
spread among the population, 
and a model that tests 
interventions in the community, 
such as how and when to 
reopen schools. These have 
helped policymakers at both 
the state level and federal level.

Radioactive Waste 
Found at Middle DP 
Road

A recent excavation project 
near a site called Middle DP 
Road found historic radioactive 
waste, plutonium-239, which 
dates to the Manhattan Project 
period, buried beneath the 
ground. During that time, 
waste disposal pits were not 
well-managed, and some were 
not well-recorded. Early 
radioactive waste also lacks a 
key substance that today 
makes it easier to detect, which 
is one reason the waste 
escaped previous surveys. 

The site has now been 
restricted and is not 
considered hazardous. 
Meanwhile, the Laboratory is 
working to clean it up.  
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Solid Waste Management 
Units and Areas of Concern 
are sites at the Laboratory 
that may produce storm 
water runoff when it rains or 
snows. This runoff may contain 
harmful byproducts like 
metals, radioactive chemicals, 
and organic compounds—
collectively called listed 
constituents. Some 
constituents are listed 
as pollutants of concern 
(POCs), and may occur 
naturally in man-made urban 
areas or even undeveloped 
areas without buildings. 

At the Los Alamos National 
Laboratory, researchers sample 
storm water runoff to ensure 
that the Laboratory stays 
below pollutant limits and 
meets surface water targets 
set by the Environmental 
Protection Agency (EPA) 
under the Individual Permit. By 
adhering to the water quality 
standards listed in the Individual 
Permit, these efforts help the 
Laboratory ensure that it stays 
below POC levels that could 
be harmful to the public and 
communities downriver.

The current Individual Permit 
was issued in 2010 to regulate 
discharge from Laboratory 
sites where industrial activities 
historically took place that 
might have introduced listed 
constituents into the surface 
water runoff. Adhering to 
the Individual Permit limits 
allows operations to continue 
on Laboratory property by 
managing sites to reduce 
pollutants migrating into storm 
water runoff. The permit limits 
reflect the surface water quality 
standards in the state of New 
Mexico and set forth by the 
New Mexico Environment 
Department (NMED). 

Monitoring Surface Water Quality

The Laboratory manages Solid Waste Management Units and Areas of Concern to 
reduce the amount of storm water pollutants in Los Alamos. 

Jadzia Rodriguez

ISCO automated samplers are deployed at the 250 SMAs to monitor storm water runoff on a monthly basis or 
when rain intensity triggers a site visit. Samplers are regularly inspected to ensure that the telemetry used to detect 
rain intensity is working properly.
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In 2018, DOE hired the 
Newport News Nuclear BWXT 
(N3B) company to operate the 
Individual Permit program, 
which involves documenting 
and reporting site inspections, 
runoff sampling results, and 
completed corrective actions 
to the EPA for 405 sites. 

“All this requires ongoing 
coordination between DOE, 
N3B, the Laboratory, NMED, 
EPA, and the public,” says 
Jeffrey Walterscheid, an 
environmental scientist with the 
Compliance Programs group. 
“They all play a key role in 
protecting the environment.” 

Runoff sampling for multiple 
sites can often be done at a 
single site monitoring area 
(SMA) if these sites are located 
in the same drainage area, 
because precipitation moving 
down-slope often flows into 
the same drainages. So even 
though 405 sites are being 
monitored, the needed storm 

water data can be collected 
by focusing on only 250 SMA 
sampling points. 

In 2019, of the 1,094 SMA 
inspections completed, only 
132 SMAs were sampled 
because precipitation only 
fell in those certain areas of 
Laboratory property. Control 
measures installed by N3B 
also limited how much storm 
water was collected, because 
these structures are designed 
to manage water discharge 
by capturing sediment and 
controlling runoff velocity. 

Target action levels (TALs) 
are used to ensure runoff 
samples are within water 
quality standards. Sometimes, 
runoff samples exceed TALs 
due to natural and urban 
disturbances unrelated to site 
activities. For example, in 2019, 
16 SMAs surpassed TALs, but 
permit compliance was still 
accomplished by stabilizing 
sites and installing additional 

controls, such as retention 
basins and berms, coir logs, 
and sediment traps. Thus, 
between sample collection and 
control measure maintenance, 
SMAs met permit requirements.

As long as the Laboratory 
continues to meet 
the Individual Permit 
requirements, surface water 
quality and the surrounding 
environment will be 
preserved. 

In 2019, an application was 
submitted to the EPA to renew 
the permit. Operations at the 
Laboratory continued under 
a permit extension while the 
public comment period took 
place. 

A low-impact storm water catchment basin is one type of corrective measure that was designed to meet Individual 
Permit requirements.
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Compliance with environmental 
laws has always been crucial 
for Laboratory operations.  One 
major component of protecting 
the environment is waste 
management—which is vital for 
keeping Laboratory workers, 
the people of Los Alamos 
County, and the surrounding 
communities safe. To minimize 
environmental impact, the 
Laboratory follows many 
environmental compliance 
orders, including those set out 
by the Department of Energy 
(DOE) on how to manage the 
disposal of different types of 
waste produced by Laboratory 
operations. 

During the course of normal 
operations, the Laboratory 
produces radioactive and 

Waste Management Compliance

How the Laboratory manages different types of waste to comply 
with environmental safety laws.

Ashlyn T. Lovato

Types of Waste

hazardous waste. Nine types 
of wastes exist in all (see the 
graphic below), and each has 
its own method for safe storage 
and disposal. 

To safely dispose of transuranic 
waste, the Laboratory transports 
it offsite to the Waste Isolation 
Pilot Plant (WIPP) located in 
Carlsbad, New Mexico, where 
it must meet the criteria or 
guidelines set in place by 
the Plant. Sonja Salzman, a 
subject matter expert on waste 
management, says, “In the case 
of WIPP, the waste is stored 
underground in salt domes for 
permanent burial.” Sometimes, 
the Laboratory also stores 
transuranic waste onsite while 
awaiting approval to ship this 
waste to WIPP. 

Some solid low-level radioactive 
waste is stored onsite in  
Technical Area (TA) 54, the 
only active disposal facility on 
Laboratory property. In 2019, 
no disposal of low-level waste 
in TA-54 was made because 
the facility there is almost at 
capacity. So as of now, Salzman 
says, TA-54 only takes waste that 
has no other disposal pathway. 

Waste that is produced by 
the Laboratory is often sent to 
the Nevada Nuclear Security 
Site, as well as other DOE-
operated sites that handle 
solid, low-level radioactive 
waste in Utah, Washington, and 
Texas—all licensed treatment, 
storage, and disposal facilities. 
The Radioactive Liquid Waste 
Treatment facility treats liquid 

Transuranic
waste

Low-level
radioactive waste

Liquid
radioactive waste

Hazardous
waste

Mixed low-level 
waste

Nonhazardous 
waste

Liquid sanitary 
waste

PCB wastes Asbestos waste
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radioactive waste onsite at the 
Laboratory.

The Resource Conservation 
and Recovery Act regulates 
the management of hazardous 
waste, which can be generated 
by everything from industrial 
manufacturing to developing 
batteries, from the time 
of generation to disposal. 
In accordance with these 
regulations, the Laboratory 
transports this waste to licensed  
facilities in Colorado and Utah. 

Solid, nonhazardous waste—
such as construction and 
demolition debris, and sanitary 
solid waste—are sent to the Los 
Alamos County Eco Station to 
be transported to municipal 
waste landfills in Rio Rancho, 

New Mexico, and regional 
waste facilities in Arizona 
and Colorado. Likewise, solid 
mixed low-level waste is sent to 
licensed storage and disposal 
facilities located in Utah, 
Florida, and Texas.

Liquid sanitary waste is 
treated onsite at the Sanitary 
Wastewater Treatment Plant. 
The treated water is then reused 
for the Laboratory cooling 
towers and released 
at permitted locations. 

Polychlorinated biphenyls 
(PCBs) were once common 
in cooling fluids but are now 
banned because of their 
propensity to bioaccumulate in 
the environment. PCBs found 
at the Laboratory are sent 

Transuranic
waste

Low-level
radioactive waste

Liquid
radioactive waste

Hazardous
waste

Mixed low-level 
waste

Nonhazardous 
waste

Liquid sanitary 
waste

PCB wastes Asbestos waste

to Environmental Protection 
Agency-authorized treatment 
and disposal facilities in Utah 
and Colorado. Other hazardous 
or low-level waste containing 
PCBs is stored at the Laboratory 
prior to shipment 
to offsite treatment facilities. 

Lastly, waste from asbestos is 
deposited at several permitted 
disposal sites. 

Due to the nature of its mission, 
the Laboratory produces 
multiple types of waste. 
But with care and diligent 
adherence to environmental 
protocols, the Laboratory has 
greatly minimized the adverse 
environmental impacts this 
material will have on the land 
today and for years to come. 
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The Environmental 
Management System (EMS) 
is a site-wide program that 
sets and publishes yearly 
institutional environmental 
targets and objectives for Los 
Alamos National Laboratory 
through the Environmental 
Senior Management Steering 
Committee. Currently, LANL’s 
EMS has three main objectives: 
to clean the past, control 
the present, and create a 
sustainable future. This can 
include cleaning up waste, 
managing current projects 
sustainably, and working 
toward a more efficient and 
environmentally friendly 
workplace. The EMS program 
then helps create annual 
Environmental Action Plans 
for each organization that 
consider how their work 
activities could impact the 
environment and whether 
improvements could be made 
in the execution of 
operational work. 

Another important aspect of 
the EMS program is that it 
helps all workers understand 
the Lab’s environmental 
requirements by maintaining 
a required training course for 
all employees. Among other 
things, the course describes 
the Laboratory’s environmental 
footprint and explains how to 
manage work done at the Lab 
so it complies with regulations, 
while acknowledging that each 
employee plays a role and is 
accountable for performing 

work in an environmentally 
responsible manner. 

Environmental staff also help 
keep the Laboratory certified to 
ISO 14001:2015 Environmental 
Management Systems, the 
international standard adopted 
by the federal government for 
agencies to use. They do this 
by making sure Laboratory 
employees control for the 
risks their work poses to the 
environment, and includes 
regular internal assessments 
and external audits to ensure 
each program meets the 
standards of both state and 
federal regulations while also 
identifying areas for future 
improvement. 

One example of the 
transformative power of the 
EMS program can be seen 
in a recent restructuring 
of the Laboratory’s Waste 
Management division. This 
division is responsible for 
characterizing, packing, 
storing, and transporting 
various wastes produced by 
Laboratory operations. The main 
objective of the restructuring 
was to improve the waste 
management program by 
making it unified, more efficient, 
and better organized. The 
Waste Management division 
had previously been split into 
different groups depending 
on their work area. But EMS 
found inefficiencies with this 
model, so it recommended 
that the separate groups be 

united under one central 
organization and management. 
EMS also found ways to hire 
more staff and to overhaul the 
management structure. 

To attract more staff, EMS 
created a student pipeline 
program that trains technicians 
and, once they have completed 
their educational courses, 
transfers qualified students 
to full-time jobs at the 
Laboratory. The EMS teams also 
recommended that managers 
were either trained to be 
subject matter experts, or that 
people hired as managers 
were already experts. Thus, the 
new system allows workers the 
luxury and speed of having a 
direct manager who can always 
answer questions about the 
nature of waste and how to 
properly take care of it. With this 
little but significant tweak, the 
waste management division can 
now function more safely and 
effectively. 

Within the EMS program, the 
Laboratory has a tool that is 
constantly analyzing current 
practices and looking for ways 
to improve—and that helps 
the Laboratory continue its 
mission safely while protecting 
employees, the general public, 
and the environment for future 
generations.

EMS Spurs More Efficiency at Los Alamos National Laboratory

The Environmental Management System helps the Lab meet international 
environmental standards and constantly improve stewardship of the lands it occupies. 

Mariah Gonzales
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The Los Alamos National 
Laboratory’s sustainability 
program aims to cut cost, 
reduce waste, and remain 
mindful of federal infrastructure 
and operations. Many of 
the energy challenges the 
Laboratory faces come from 
aging infrastructure, pricing 
of newer products, and 
meeting federal greenhouse 
gas reduction goals. Finding 
innovative solutions for low- 
carbon energy sources at an 
economical price is a challenge 
but also a necessity. 

In the past, the Laboratory 
has used a coal-fired plant to 
power energy throughout the 
facility, but as technology has 
progressed, burning coal is 
not the most effective way to 
create energy—nor the most 
environmentally friendly.  

In addition to coal, the 
Laboratory has used for the past 
60 years a steam plant designed 
to produce 20 megawatts of 
both electricity and heat to 
serve 3.2 million square feet of 
computing facilities, scientific 
laboratories, and administrative 
buildings in the Laboratory’s 
main technical area, TA-3. 
However, since 1985, the plant 
has not been able to work at full 
capacity and it is currently only 
being used as a heating source. 

So in 2019, the Laboratory 
began planning to implement 
clean and renewable energy 
sources in the coming five years, 

including a Combined Heat 
and Power plant (CHP) and a 
photovoltaic array project (PV).

CHP, also called cogeneration, 
is an integrated set of 
technologies that produce 
electricity and heat 
simultaneously. Although the 
CHP plant is only inthe planning 
stages, it has promising factors 
that, when constructed, will 
allow it to be one of the 
Laboratory’s most successful 
energy plants. 

CHP works by burning natural 
gas that feeds into a gas 
turbine. “This gas turbine moves 
a generator that produces 
power,” says Technical Project 
Manager and Sustainability 
subject matter expert Sonia 
Ballesteros. “At the same time, 
we use the hot exhaust gases 
of the gas turbine to produce 
steam in the HRSG (Heat 
Recovery Steam Generator), or 
Heat Recovery System.” 

CHP improves energy 
efficiency by collecting 
and using hot exhaust gas, 
reduces carbon emissions, 
and optimizes fuel flexibility, 
which ultimately reduces 
greenhouse gas emissions. 

A combined heat and power 
plant uses the majority of 
the energy and heat that is 
produced, meaning there is 
almost no energy loss, but 
rather, converted energy that 
is used to heat buildings—

something the old plant was 
unable to do. 

The other major clean-energy 
source the Laboratory plans 
to build is a 10-megawatt 
photovoltaic array project. 
Photovoltaic cells are the main 
component that makes up a 
solar panel, while solar panels 
are a vital component that 
makes up a solar energy system. 
This power source is also an 
important part of the overall 
efficient energy procurement 
strategy for the Laboratory 
because energy use is higher 
during the day due to demand 
of the onsite workforce during 
that time. Then, as workers go 
home and the sun sets, the 
demand tapers off, which aligns 
directly with the energy that is 
produced during the day by 
the solar cells. This solar project 
should be operational by 
summer of 2023.

Innovative Solutions for Future Energy Resources at the Laboratory

Combined Heat and Power and Photovoltaic energy solutions are coming to the forefront of 
renewable energy practices at the Laboratory, aiding in the reduction of greenhouse gas emissions.

Aaliya Casados
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The cost of these new projects 
is an overall modest increase 
to ensure budget stability and 
resource flexibility. 
When finished, the CHP plant 
and the solar power projects 
will not only ensure decreased 
greenhouse emissions created 
by the Laboratory, but will also 
be a cost-effective solution 
for capturing and using clean 
energy.  

Looking forward, CHP, 
photovoltaic, and possibly 
even wind may be the energy 
sources for Los Alamos National 
Laboratory.
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In 2019, two Paleoindian 
projectile points were 
reanalyzed after a note 
was found in the files of an  
archaeologist at Los Alamos 
National Laboratory who 
worked here in the 1970s. These 
two objects were identified as 
Milnesand and Clovis projectile 
point types made by indigenous 
cultures that previously lived on 
the Pajarito Plateau. 

Radiocarbon dating of similar 
points from elsewhere in the 
American Southwest and 
the Mexican Northwest have 
dated objects of this era to 
approximately 10,000 years old, 
making them the oldest artifacts 
found on the Pajarito Plateau 
and nearby canyons. These 
objects show us that human 

Reanalyzed Projectile Points Provide Greater Depth to 
Human History on the Pajarito Plateau

The projectile points illustrate a 10,000-year-old technology on the Pajarito Plateau that demonstrates a 
long ancestral occupation and signifies how these cultures in this landscape have changed over time. 

Raven Longwolf Alcott

settlement and interaction with 
this landscape has roots deeply 
intertwined with indigenous 
history. Though these pieces 
are small, just a few centimeters 
each, their significance 
measures across millennia. 

The Cultural Resources 
team, under the Laboratory’s 
Environmental Protection and 
Compliance Division, first 
identified these objects. Their 
work ensures compliance 
with the National Historic 
Preservation Act for the 
Department of Energy and 
National Nuclear Security 
Administration at the 
Laboratory. Compliance 
methods include preparing 
a thorough inventory and 
documentation of resources, 

recommending eligibility 
for historic properties for 
inclusion in the National 
Register of Historic Places, 
reviewing projects to avoid 
historic properties, and 
providing outreach and 
education opportunities to the 
surrounding communities. 

Many of the properties 
and objects identified and 
documented at the Laboratory 
by the Cultural Resources team 
represent places and items 
from Ancestral Pueblo peoples, 
the Homestead period, the 
Manhattan Project, and the 
Cold War Era. Among the 
1,900 archaeological sites on 
Laboratory property, 79 percent 
are affiliated with Ancestral 
Pueblo peoples. 

Hunter-Gatherer
Paleoindian

9500 to 5500 B.C

Hunter-Gatherer
Archaic

5500 B.C to A.D 600

Ancestral Pueblo
Developmental
A.D 600 to 1150

Ancestral Pueblo
Caolition

A.D 1150 to 1325

Ancestral Pueblo
Classic

A.D 1325 to 1600

Post Contact
Pueblo/Hispanic/Anglo

A.D 1600 to present

Hunter-Gatherer
Paleoindian

9500 to 5500 BC

Hunter-Gatherer
Archaic

5500 BC to AD 600

Ancestral Pueblo
Developmental
AD 600 to 1150

Ancestral Pueblo
Coalition

AD 1150 to 1325

Ancestral Pueblo
Classic

AD 1325 to 1600

Post-Contact
Pueblo/Hispanic/Anglo

AD 1600 to present
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Pajarito Plateau (By Mark Kaletka)

Hunter-Gatherer
Paleoindian

9500 to 5500 B.C

Hunter-Gatherer
Archaic

5500 B.C to A.D 600

Ancestral Pueblo
Developmental
A.D 600 to 1150

Ancestral Pueblo
Caolition

A.D 1150 to 1325

Ancestral Pueblo
Classic

A.D 1325 to 1600

Post Contact
Pueblo/Hispanic/Anglo

A.D 1600 to present

The Ancestral Pueblo peoples 
on the Plateau left unique 
signatures of their past, often 
in the form of petroglyphs 
(rock art), villages, and trails. 
Little is understood about the 
early peoples of this time, but 
what is known is that at the 
beginning of this era, called the 
Paleoindian Period, their small 
communities relied on hunting 
and gathering resources and 
they were highly mobile. 
Beginning in about 8500 BC, 
peoples became increasingly 
sedentary during the Archaic 
Period, when they transitioned 
to farming and horticulture life 
ways, a practice that became 
more robust during later 
periods. 

Milnesand projectile point is A, 
and Clovis projectile point is B. The 
significance of these pieces, though 
small, measures across millennia.
(By Conrad and VanVlack) 

The significance of the 
Paleoindian projectile points 
is the lens they have provided 
into deep time. Archaeologists 
do not find objects from this 
period often, and it is unusual 
that this opportunity for new 
identification and analyses 
arose. So with this discovery, 
contemporary humans can learn 
more about the people who 
once lived in this area, ancestors 
to the people who built the 
villages of Nake’muu, Tsirege, 
Otowi, and Navawi, all of whom 
once occupied the lands in and 
around Los Alamos and the 
Laboratory.

As Cyler Conrad, a Laboratory 
archaeologist, says, “These 
points remind us of the direct 
connection between Native 
American communities and 
the Pajarito Plateau. These are 
their ancestral lands.” 

Hunter-Gatherer
Paleoindian

9500 to 5500 BC

Hunter-Gatherer
Archaic

5500 BC to AD 600

Ancestral Pueblo
Developmental
AD 600 to 1150

Ancestral Pueblo
Coalition

AD 1150 to 1325

Ancestral Pueblo
Classic

AD 1325 to 1600

Post-Contact
Pueblo/Hispanic/Anglo

AD 1600 to present
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There are three main stream 
types around the Los Alamos 
National Laboratory: perennial, 
ephemeral, and intermittent.  

Perennial streams consistently 
flow throughout the year, while 
ephemeral streams flow in 
direct response to rainfall, and 
intermittent streams flow in 
response to snow and rainfall. 
The majority of Laboratory 
streams are intermittent and 
ephemeral due to the dry 
desert climate. In 2019, the 
Laboratory’s Water Quality 

Group evaluated streams in 
six watersheds based on the 
New Mexico Environment 
Department’s Hydrology 
Protocol, which allows 
researchers to classify these 
streams.

Data from identified streams is 
used to help maintain surface 
water quality through the 
Surface Water Sampling Project, 
which is a plan to increase 
sampling efforts of sediments, 
storm water runoff, aquatic life 
communities, and pollutants 
(specifically polychlorinated 
biphenyls [PCBs], a man-made 
chemical). 

The Water Sampling Project 
came about because of an 
agreement the Laboratory 
reached with the Department 
of Energy (DOE) and the 
New Mexico Environment 
Department’s (NMED) 
Hazardous Waste Bureau in 
2016. The agreement resulted 
from a violation of the New 
Mexico Hazardous Waste Act, 
when the Laboratory shipped 
transuranic waste that was 
improperly treated.  As part 
of a settlement to resolve this 
issue, the Laboratory agreed to 
implement the Surface Water 
Sampling Project. 

Hydrology Protocols Used to Score Different Stream Types 

The Water Quality Group analyzes different stream features, including aquatic communities of small larval 
insects found in the bottoms of streams, to assess the water flow regime in Los Alamos watersheds.

Jadzia Rodriguez

Measuring tape was used to establish 
a line, known as a transect, for a 2019 
aquatic life survey in a dry stream bed. 
Gaukler, S. (2019). 
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The hydrology of a stream in Twomile 
Canyon was scored as an intermittent 
system during a 2019 survey, according 
to the Hydrology Protocol. Gallegos, R. 
(2019). 

The Laboratory rates streams by 
using the Hydrology Protocol, 
a system that assigns numerical 
scores to a stream by measuring 
characteristics such as size, 
shape, floodplain width, the 
amount of water in a channel, and 
the type and size of soil material 
in the channel. Researchers also 
observe stream biota, including 
amphibians, aquatic insects, and 
vegetation adapted to aquatic 
environments, to determine the 
stream’s health. 

In the fall of 2019, the Laboratory 
conducted aquatic life surveys 
to find out whether benthic 
macroinvertebrates, which are 
aquatic insects, were present in 
the bottoms of perennial and 
intermittent-ephemeral streams. 
Researchers collected benthic 

macroinvertebrates from either 
wet or dry sediment samples, 
depending on water availability 
in a stream. Each organism in a 
sample was then identified to 
determine what species were 
living in the stream. Some species 
of benthic macroinvertebrates are 
better at tolerating disturbances 
and responding to environmental 
changes, such as a lack of water, 
and can be a helpful source 
in determining overall stream 
health. 

“The point of collecting these 
samples,” says Robert Gallegos, 
an environmental professional 
with the Laboratory’s Water 
Quality Group, “is to take the 
information and use it to help 
support water quality standard 
changes or initiatives around the 
Laboratory.” 

The 2019 results varied 
significantly between stream 
types, with perennial samples 
having a more diverse but less 
tolerant aquatic life community 
compared to wet ephemeral 
samples. Dry ephemeral stream 
data was not assessed because 
the samples had too few 
macroinvertebrates.

Researchers hope to use the 
collected data to further the 
understanding of stream 
systems near the Laboratory 
while also assessing water 
quality. Thiswill help mitigate 
ecological threats to the Pajarito 
Plateau’s watersheds. With these 
classifications, the state can 
assign the most appropriate  
protections to different 
stream types.

The hydrology of a stream in Pajarito 
Canyon was scored as a perennial 
system during a 2019 survey, according 
to the Hydrology Protocol. Gallegos, R. 
(2019). 
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Los Alamos National Laboratory 
regularly operates 40 air 
monitoring stations (AIRNET) 
and 80 dosimeter stations, 
which detect radiation, to 
measure environmental air 
quality. Monitoring stations are 
placed throughout Los Alamos 
County and on Laboratory 
property to ensure the safety of 
the surrounding communities 
and Laboratory employees. 

In 2019, the air quality results 
measured by the AIRNET 
and dosimeter stations 
were well below and within 
regulatory limits set by 

Department of Energy (DOE) 
and Environmental Protection 
Agency (EPA) standards. 

By sampling the air on and 
around Laboratory property, 
monitoring stations provide 
data for radionuclide and 
pollutant amounts in real time 
that allows the Laboratory to 
stay on top of contaminants, 
such as tritium. The presence 
of tritium at the Laboratory is 
partly a result of past nuclear 
tests and cosmic rays. As the 
atmosphere contains levels of 
both historical and naturally 
occurring radioactivity, regional 
monitoring stations in El 
Rancho, Espanola, and Santa 
Fe also help determine if the 
Laboratory is contributing to 

radioactivity in the surrounding 
areas, or if a rise in radioactivity 
is due to naturally occuring 
sources. 

“We are carefully monitoring all 
new projects and developments 
to confirm they are safe and 
to ensure they remain safe,” 
says Mike McNaughton, an 
environmental health physicist 
at the Laboratory.

On- and offsite, air quality is 
monitored using two main 
forms of sampling: ambient 
(AIRNET) and exhaust stack 
sampling. The Laboratory also 
monitors gamma and neutron 
radiation consistently to ensure 
the safety of employees and the 
surrounding communities.

Los Alamos Air Quality

Los Alamos National Laboratory’s air-quality surveillance program 
serves to protect the health of the public and the environment.

Caitlyn Cruz

Tribal members from each of the 
four Accord Pueblos (San Ildefonso, 
Santa Clara, Cochiti, and Jemez) take 
measurements from AIRNET stations.
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Ambient Sampling (AIRNET)
Ambient sampling is used to 
measure airborne particulate 
matter, such as dust and smoke, 
and is divided into three 
categories based on distance 
to the Laboratory: regional, 
perimeter, and onsite/waste 
site. 

AIRNET stations provide 
data for radionuclides and 
pollutants that allows the 
Laboratory to stay on top of 
emerging contaminants.

These sampling stations, or 
AIRNET stations, collect solid 
particulates in the air around the 
Laboratory on filters. Common 
radionuclides measured 
at AIRNET stations include 
plutonium, uranium, and tritium. 
To measure radionuclides like 
tritium, water vapor is collected 
on silica gel, then compared 
with measurements of water 
vapor from background 
locations. The difference is 
then used to calculate the 
Laboratory’s contribution to 
concentrations of radionuclides 
in the air. 

In 2019, all three radionuclides— 
plutonium, uranium, and 
tritium—were detected. This is 
likely due to natural occurrences 
and historical operations such 
as the Manhattan Project. 
However, sampling results 
found concentrations of 
these radionuclides were well 
below the public limit of 1,500 
picocuries per cubic meter, 
which is set by the EPA and 
DOE.

Exhaust Stack Sampling
Exhaust stack sampling 
monitors radioactive materials 
that may escape through 
exhaust stacks and other 
building release points 
during Laboratory operations 
(exhaust stack stations are all 
located onsite). Radioactive 
stack emissions fall under 
one of four categories that 
differ in collection methods: 
particulate matter, activated 
vapor and volatile compounds, 
tritium, and gaseous products. 

All monitoring stations are 
continuously operated and 
maintained, and are analyzed 
every two weeks. In 2019, a few 
of the radionuclides measured 
included tritium, plutonium, 
uranium, and thorium. 

The 2019 exhaust stack results 
showed that the increase 
in Laboratory operations, 
due to expanded missions, 
has resulted in an increase 
of emissions, although this 
increase still only amounted to 
1 percent of the regulatory limit. 

Tribal members receive training at LANL to read AIRNET data.
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Gamma and Neutron 
Monitoring
Dosimeters at the Laboratory 
monitor direct-penetrating 
radiation, which is gamma and 
neutron radiation. Dosimeters 
are located alongside each 
monitoring station, near 
potential sources of radiation, 
and at neighborhood 
environmental watch stations. 
In 2019, the radiation detected 
by dosimeters was within 
known natural limits and did 
not change from the past year’s 
results, as was expected.

Emission Type
Particulate matter 
Sampling Process
Glass fiber filter captures small 
particles.

Emission Type
Tritium
Sampling Process
A collection device known as 
a bubbler pulls air through 
ethylene glycol vials that trap 
tritium.

Emission Type
Active vapor and volatile 

compounds 
Sampling Process

Charcoal cartridges capture 
vapors.

Emission Type
Gaseous products (emissions)

Sampling Process
Ionization chamber detects 

radioactivity.
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Meteorological Towers Detect Increasing Wind Speeds

The Meteorology and 
Air Quality Group (MAQ) 
measures temperature, wind, 
precipitation, and humidity 
to monitor the semi-arid 
mountain climate at Los Alamos 
National Laboratory. In 2019, 
wind speeds were compared 
to data from previous years, 
which revealed that average 
annual wind speeds have been 
increasing at the Laboratory for 
over 25 years. This noteworthy 
change in weather conditions 
could increase the spread 
of unpredictable wildfires, 
which threaten the safety of 
Laboratory staff and the public.

To get the data, meteorologists 
placed weather-sensing 
instruments on meteorological 
towers to record things like 
wind speed throughout the 
day. Five towers are located 
around the Laboratory on mesa 
tops and in a canyon within the 
Pajarito Plateau. The towers 
were placed in locations that 
avoided nearby buildings or tall 
trees, which could otherwise 
interfere with data collection. 
While the tower in Technical 
Area 06 is considered to 
be the Laboratory’s official 
meteorological measurement 
station, installed in 1990, data 
from the other four towers 
are used to oversee weather 
conditions in specific areas for 
swift reaction to emergencies 
that might not affect the entire 
Laboratory.   

Wind patterns can vary based 
on the time of day, the season, 
the region’s topography, and 
warm and cold fronts moving 
through the state of New 
Mexico. The third highest peak 
gust since 1990 was recorded 
on March 13, 2019, with a 
speed of 63 mph. And, as a 
whole, annual average wind 
speeds have increased by 20 
percent since 1994 due to a 
variety of factors. 

Wind instruments used 
on the meteorological 
towers. Stanton, G. 
(2013).

Meteorologists have monitored monthly average wind speed since 1990 to understand how 
an overwhelming loss of trees has resulted in rising wind speeds.

Jadzia Rodriguez

Left: Meteorological tower at 
Technical Area 53
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Wind instruments are 
attached to a meteorological 
tower 12 meters above 
the ground to send daily 
wind speed and peak gust 
measurements to a computer 
workstation. The top of the 
instrument records vertical 
wind speed on the left and 
horizontal wind speed and 
direction on the right while 
the cylinder on the bottom 
records temperature. 

Each circle has a wind 
direction, wind speed, vertical 
wind speed, and temperature 
sensor on it. That applies to 
all of our other towers; each 
level has those same sensors 
on them. 

The change in wind speed may 
be attributed to the substantial 
loss of ponderosa pine and 
mixed conifer forests over time, 
because normally the trees 
would provide resistance to 
wind. Unfortunately, the trees 
around the Laboratory have 
experienced high mortality from 
drought conditions and bark 
beetle infestations. 

The trees have also become 
more vulnerable to wildfires, 
such as the 2000 Cerro 
Grande fire, which burned 
approximately 43,000 
acres, and the 2011 Las 
Conchas fire, which burned 
approximately 156,000 acres. 
As MAQ meteorologist David 
Bruggeman explains, tree loss 
can create a cycle that leads 
to more intense wind, more 
intense wildfires, and ultimately 
more tree loss. 

“Wind increases the supply of 
oxygen and decreases the fuel 
moisture, and then high wind 
speeds move the head of the 
fire more rapidly,” Bruggeman 
says. 

Even though wind speeds 
have been increasing over 
time, the Laboratory continues 
to maintain a safe work 
environment in the face of 
unfavorable circumstances. This 
goal is accomplished by using 
wind measurements to help 
managers schedule projects 
early in the morning outside 
of spring months to avoid the 
windiest times of the year. 

The towers also provide 
valuable insight by allowing 
meteorologists to rapidly 
respond to fire risks, as well as 
recommend timing for burns 
and tree thinning that help 
improve best management 
practices and improve forest 
health. So the result of these 
wind measurement efforts not 
only provide a larger data set 
of wind speeds in the area, 
but also contribute to a more 
resilient forest.
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Assessing RDX Contamination in Los Alamos

A recent Risk Assessment determined that RDX in Laboratory 
groundwater does not pose a risk to Los Alamos county residents. 

Beatrice Nisoli

Royal Demolition Explosives 
(RDX) particles are present 
in Laboratory property’s 
groundwater, but research on 
the presence of this chemical, 
which is used in explosives, 
shows that the contamination 
has been deemed non-
threatening to public health.

The Laboratory first began using 
RDX during the Manhattan 
Project as part of its effort 
during World War II to develop 
a nuclear bomb. RDX is one 
and a half times more powerful 
than TNT, and was used at the 
Laboratory to help bring nuclear 
weapons to critical mass. During 
this time, it was machined in 
Technical Area (TA) 16, located 
in the southwest portion of the 
Laboratory property. As part 
of the Laboratory’s operations, 
several millions of gallons of 
wastewater containing RDX 
were discharged per year from 
1951 to 1996 into a canyon that 
divides TA-16 and TA-9, called 
Cañon de Valle. 

In the late 1990s, the 
Laboratory detected RDX in 
groundwater underlying TA-
16. Wastewater containing 
RDX had percolated into the 
canyon soil and mingled with 
the shallow groundwater in 
the alluvial aquifer, which is 
located just beneath the surface 
of most canyons, making it 
the first receptor of surface 
contamination. From there, the 
contaminants infiltrated through 
the subsurface and into the 
underlying regional aquifer 
below Los Alamos, raising 
concern that the municipality’s 
drinking water could become 
contaminated. 

Once discovered, the 
Laboratory began monitoring 
the movement of RDX, called a 
plume, which culminated in an 
investigation report submitted 
to the New Mexico Environment 
Department (NMED) in August 
2019 for review. A follow-
up to the analysis, called a 
Risk Assessment report, then 
addressed the likelihood of 
ingestion and cumulative risk of 
RDX-contaminated water.

This latter report, submitted 
to NMED on May 29, 2020, 
determined three different 
types of risk are posed to the 
public by the RDX.

“With the assessment, we 
wanted to ask if anybody was 
drinking or could drink water 
that contains RDX,” says Patrick 
McGuire, who helped draft 
the Risk Assessment. “Then 
we looked at the cumulative 
risks associated with all the 
chemicals detected in the deep 
groundwater and used a model 
to analyze any potential future 
exposure.”

The first scenario addressed 
the plausibility of water 
ingestion, which was deemed 
unlikely due to the RDX plume 
being three miles away from 
the nearest drinking water 
source. The source in question 
is one of three wells that are 
downgradient from the RDX 
plume, all of which have been 
sampled frequently and have 
never contained traces of RDX. 

The second scenario 
analyzed the cumulative risk 
of contamination based on 
the hypothetical situation of 

a person trespassing onto 
Laboratory property and drilling 
a well into the contaminated 
water. The report’s assessments 
determined that this risk was 
not of concern because of the 
near impossibility of a non-
Laboratory employee accessing 
TA-16 or TA-9 for any prolonged 
amount of time.

The third scenario explored 
RDX risks in the next 50 years. 
After an assessment, the report 
concluded that within this 
timeline the RDX plume will 
move a distance of 2,600 feet, 
which still will not pose a risk 
to Los Alamos residents due to 
the closest water supply being 
17,000 feet away from the 
expanded RDX plume.

The Risk Assessment 
concluded that on the basis 
of these three scenarios 
the RDX plume posed no 
unacceptable or unmitigated 
risk to the public, and for 
those reasons long-term 
monitoring was the favorable 
solution, as opposed 
to drafting a Corrective 
Measures Evaluation (CME), 
which would implement more 
drastic measures to counteract 
contamination.

NMED is reviewing the Risk 
Assessment and will either 
approve the document, 
approve it with modifications, 
or disapprove it. Any comments 
from NMED will be addressed 
and utilized to revise the 
Risk Assessment before it is 
resubmitted. Until then, the 
Laboratory is drafting a CME 
just in case.
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From 1956 to 1972, the 
Laboratory discharged 
potassium dichromate, a 
chemical used in cooling 
towers to prevent corrosion, 
into Sandia Canyon. These 
activities occurred before many 
federal and state environmental 
regulations were enacted. 
Today, these discharges are 
the source of an underground 
chromium plume that travels 
through the earth. 

The plume was last measured 
to be approximately a mile in 
length, a half a mile in width, 
and approximately 100 feet 
thick. As it moves through the 
ground, the plume has entered 
a regional aquifer, which is why 
the Laboratory drilled extraction 
and injection wells in order to 
slow and eventually stop its 
migration. 

The implementation of 
extraction and injection wells 
is an interim measure to 
slow the movement of the 
chromium plume migration 
while permanent remedies 
continue to be assessed and 

evaluated. Even so, there are 
positive results because of the 
operations already taking place. 

The extraction wells collect 
contaminated groundwater 
that is then conveyed through 
pipes to an aboveground ion 
exchange treatment system. 
Once treated, the clean water is 
then piped into injection wells 
where it enters back into the 
regional aquifer, located along 
the downgradient portion of the 
plume. 

Mitigation of the Chromium Plume Migration Shows Positive Effects 

Extraction and injection wells are proving successful at reducing 
the migration of a historic chromium plume. 

Raven Longwolf Alcott

A bear in the Pajarito Plateau forest 
ecosystem (By Craig Martin)

Danny Katzman, Groundwater 
Remediation Program Manager for 
N3B, shows interim measure facilities 
in Mortandad Canyon. (By N3B)
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Chromium concentrations of the regional aquifer wells that are representative of the effects of the interim measures 
with respect to the New Mexico Groundwater Standard. Plume boundary marked at 50 micrograms per liter. 
(ASER Ch. 5, 5-12)      

The results show that chromium 
concentrations in wells located 
in a downgradient portion of 
the plume along the boundary 
with the Pueblo de San 
Ildefonso are decreasing. 

“The positive responses 
that we’ve seen along the 
Laboratory’s boundary with the 
Pueblo de San Ildefonso are 
exciting and provide a solid 
foundation for developing a 
robust approach for additional 
remedial activities,” says 
Danny Katzman, groundwater 
remediation program manager 
for N3B, an environmental 
contractor for the Laboratory. 

Although the interim 
measure shows reliability and 
effectiveness, development of 
final remediation plans continue 
to be evaluated. The Laboratory 
also continues to notify the 
Pueblo de San Ildefonso with 
updates and results of the 
measures to ensure open 
communication with the 
sovereign tribe. 

Groundwater protection is 
a priority to the Laboratory, 
and it will continuously work 
to maintain safety and good 
stewardship of the environment. 

Los Alamos
County

Los Alamos
National Laboratory

Regional aquifer 
monitoring wells

Chromium
Plume

Water supply wells
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Los Alamos National Laboratory 
discharged contaminated water 
into nearby canyons until the 
practice was ended to comply 
with modern environmental 
regulations. Each year now, the 
Laboratory tests groundwater 

on and nearby the Lab for 
any traces of contaminants to 
ensure the safety of private and 
public drinking water systems. 

To test for contaminants, the 
Laboratory takes samples 
from each of the three types 
of groundwater found on 
the Pajarito Plateau: perched 
alluvial, perched intermediate, 
and the regional aquifer. 

Samples of Water Supply Wells and Groundwater Standards

Samples collected on and offsite show that local water supply wells meet federal 
and state safety standards for contaminants in drinking water.

Ashlyn T. Lovato 

Alluvium

Bandelier Tuff

Basalt

Puye Formation

Santa Fe Group

Saturated Zone

Perched Alluvial
Formed in an area 
of saturated rocks 
and sediments 
directly below 
canyon bottoms. 

Perched 
Intermediate
Formed in part by 
rock that allows 
little or no water to 
pass through.

Regional Aquifer
Occurs at a depth of 
approximately 1200 feet 
below ground surface 
along the western edge of 
the plateau and 600 feet 
below ground surface in 
eastern part of plateau. 
Studies show the Sierra de 
los Valles (located in 
Jemez Mountains) mainly 
recharges the regional 
aquifer (LANL 2005a).  
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Each type of groundwater is 
monitored for compliance 
with regulations formed by 
the Department of Energy 
(DOE), the U.S. Environmental 
Protection Agency (EPA), 
and the New Mexico Water 
Quality Control Commission, 
all of which set standards for 
allowable levels of contaminants 
in water. For example,  DOE’s 
standards for radionuclides in 
water are calculated from the 
EPA’s dose limit, which limits 
doses from radionuclides to 
4 millirem per year in 
drinking water. 

Ashley Kowalewski, a subject 
matter expert who works with 
N3B, says that while “people 
are exposed to higher limits 
of background radiation 
through air, water, sun, and soil, 
it is crucial to remain under 
4 millirem in drinking water 
because ingesting amounts 
over this limit can pose as a 
serious health risk over time.”

Kowalewski mentioned 
that sampling also looks for 
other analytes, including 
nonradionuclides such as 
metals, VOCs, SVOCs, general 
inorganics, etc.

Around Los Alamos, agencies  
that produce drinking water 
collect water samples in the 
water supply wells they operate.  
Water supply wells are located 
throughout Los Alamos County, 
on the reservation of Pueblo 
de San Ildefonso, and at the 
Buckman Well Field, which is 
owned and operated by the 
city of Santa Fe. The Laboratory 
supplements this testing by 
collecting water samples from 
12 different water supply wells 
in the three different areas. 

From past testing it has been 
found that the Laboratory’s 
historical discharge of 
contaminated water into 
surrounding canyons has 
affected all three types of 
groundwater. However, because 
there were multiple contributors 
to contamination, it can be 
difficult to trace this back to a 
specific source. For example, in 
the Sandia, Pueblo, and Water 
canyons (all located within the 
Laboratory’s boundary), each 
has received discharges from 
numerous sanitary wastewater 
treatment plants. While 
some of this originated from 
the Laboratory, Los Alamos 
County also operated sanitary 
wastewater treatment plants in 
this area, which means not all 
water supply samples reveal 
impacts contributed solely by 
the Laboratory. 

In 2019, water samples 
collected from the supply 
wells revealed that levels 
of radionuclides and non-
radionuclides in all drinking 
water supply wells were 
below the levels provided 
in the EPA’s drinking water 
standards.  Examination of the 
sampling results shows the 
Laboratory is not adversely 
affecting the water provided 
by local drinking water 
supply wells. 

Words to know...

Millirem
A unit of measurement for 
absorbed radiation dose.

Radionuclide
A form of an element that is 
considered to be unstable; 
while it is decaying to a more 
stable state, it emits radiation. 

Piezometer
A tool to measure pressure 
of liquid or gas and usually 
monitors the pressure or 
depth of groundwater.

28



Per- and polyfluoroalkyl 
substances (PFAS) are chemicals 
of emerging concern worldwide. 
PFAS are man-made chemicals 
that have been utilized to 
manufacture various goods, like 
paint and cleaning products, 
since the 1940s. These man-
made chemicals may now 
be found in living organisms, 
food, drinking water, and the 
workplace. 

This is a result of chemical 
buildup from PFAS in decaying 
products that seep into the 
soil over time. While still 
unregulated, data indicates 
that PFAS can have adverse 
effects on human health, such as 
increased cholesterol, effects on 
the immune system, and thyroid 
hormone disruption. 

“PFAS chemicals are considered 
of concern in part because 
of their widespread use in 
everyday products and because 
of their ability to bioaccumulate 
in animal and human tissues,” 
says Shannon Gaukler, program 
lead for the Laboratory’s Soil, 
Foodstuffs, and Biota program. 

The Laboratory does not 
manufacture these chemicals 
onsite. However, PFAS 
containing chemicals have been 
found on the property and 
could be due to metal plating 
processes or aqueous film-
forming foam (AFFF), a product 
used in fire suppression. 

Currently, there are no federal 
regulations concerning PFAS, 
although states have started 
installing their own regulations. 
To monitor for PFAS, the 
Laboratory samples soil, 
sediment, biota, and water 
sources in the area.

The Laboratory has numerous 
locations where samples are 
collected for PFAS analysis, 
a process guided by strict 
sampling protocol. One area of 
special interest on Laboratory 
property is the Dual-Axis 
Radiographic Hydrodynamic 
Testing facility (DARHT), 
which has an automatic fire 
suppression system that 
contains PFAS in its fire 
suppression water. 

Multiple LANL programs are 
working together to properly 
dispose of fire suppression 
water discharged from the 
system during maintenance 
activities.

PFAS on Laboratory Property

Los Alamos National Laboratory works to maintain healthy 
environmental standards through New Mexico regulations. 

Caitlyn Cruz and Makenzie Quintana

Common places PFAS are found:

Organisms
Humans, animals, 

vegetation

Workplace
Cleaning 

products, paints, 
waxes

Food
Packaged in PFAS- 
containing material
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“The Laboratory is working 
hard to understand PFAS, 
a group of chemicals of 
emerging concern, ahead of 
federal regulations in order 
to be good neighbors, and 
stewards of the environment,” 
says Sharon Gaukler.

A map of Los Alamos county indicating 
all locations where PFAS samples were 
collected in 2019. 

Because PFAS are an emerging 
concern, more data from 
onsite and background levels, 
or areas outside Laboratory 
operations, are needed to 
better understand the impact of 
these chemicals. The Laboratory 
intends to continue its work 
monitoring and minimizing 

the presence of this chemical 
in the environment. In that 
spirit, the Laboratory plans to 
establish a more robust PFAS 
sampling procedure for the Soil, 
Foodstuffs, and Biota program, 
as well as further investigations 
of Laboratory uses and possible 
contributors of PFAS.
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Sediment Sampling Goals and Methods 

Los Alamos National Laboratory has a unique program that assesses watershed quality and monitors 
legacy contamination caused by early Laboratory activities. In the 1950s, Lab activities resulted in 
contaminating the water.  

Makenzie L. Quintana

During the early years of Los 
Alamos National Laboratory 
operations (1950s-1970s), liquid 
wastes containing radionuclides 
and inorganic and organic 
chemicals were discharged into 
canyons around the Laboratory. 
Also, human-related sources 
outside of the Laboratory 
operations have contributed 
to chemicals found onsite and 
offsite, and natural sources, 
such as forest fires and naturally 
occurring copper and arsenic, 
have made their way into the 
canyons. All of these sources 
contribute to the measured 
levels of chemicals and 
radionuclides in surface water 
and sediment across the Pajarito 
Plateau. 

“The goal of sediment 
monitoring is to analyze for 
constituents of concern in 
sediments that were newly 
deposited that year by the 
storm water runoff,” stated 
Audrey Krehlik, an employee 
of the storm water monitoring 
group at N3B and in charge of 
sample planning. “To do this, 
we collect samples after the 
monsoon season in each of 
the canyons that experienced 
storm water flow that year.” All 
of the sampling results are then 
compared with radiological 
guidelines and human and 
ecosystem health screening 
criteria, to adhere to state and 
federal safety guidelines. 

In 2019, 101 sediment samples 
were collected from 75 reaches 
in most watersheds because 
storm water runoff flowed 
in almost every canyon on 
Laboratory property, except 
Fence Canyon and Potrillo 
Canyon. Unlike previous years, 
there were not any observed 
pollutants of concern.  

Field teams working with the 
sediment samples.
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Water gage stations

Los Alamos Canyon

Sandia Canyon

Mortandad Canyon

Pajarito Canyon

Water Canyon

Ancho Canyon

Chaquehui Canyon

Los Alamos townsite

Pueblo de
San Ildefonso

Bandelier National
Monument (Tsankawi)

Pueblo de
San Ildefonso

Bandelier National
Monument 

White Rock

Santa Fe
National Forest

4

4

Pajarito Road

501

East Jemez Road (Truck Route)

502

Individual Permit 
sample systems

Only 12 out of the 101 
samples showed any 
chemical exceedances. These 
exceedances were all for 
manganese, with the exception 
of one sample that had both 
a manganese and an iron 
exceedance. Manganese is a 
naturally occurring element 
that is considered essential to 
humans, but can be toxic at high 
concentrations.  

Overall, these findings are 
consistent with previous 
sediment sampling results, 
and support the assertion that 
chemicals found on the Pajarito 

Words to know...

Baseflow
The portion of a stream’s 
flow that is from a naturally 
occurring spring or effluent.

Manganese
A naturally occurring element 
that is considered essential 
to humans but can be toxic at 
high concentrations. 

Background value
What naturally occurs in the 
area. 
 

Plateau do not represent 
potential risk to humans or biota 
health now or in the future.

“The chemical and radionuclide 
results from 2019 are in keeping 
with what we have observed 
in previous years in storm 
water, base flow, and sediment 
samples, and are below levels 
that are likely to impact human 
or biota health,” says Allison 
Chan, an employee with the 
storm water monitoring group 
at N3B. 
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Water gage stations

Los Alamos Canyon

Sandia Canyon

Mortandad Canyon

Pajarito Canyon

Water Canyon

Ancho Canyon

Chaquehui Canyon

Los Alamos townsite

Pueblo de
San Ildefonso

Bandelier National
Monument (Tsankawi)

Pueblo de
San Ildefonso

Bandelier National
Monument 

White Rock

Santa Fe
National Forest

4

4

Pajarito Road

501

East Jemez Road (Truck Route)

502

Individual Permit 
sample systems

Each year, Los Alamos National 
Laboratory checks for chemicals in 
water upstream, downstream, and in 
local watersheds.
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The Laboratory performs 
aquatic life surveys to find and 
identify different species of 
benthic macroinvertebrates 
in streams to help Laboratory 
staff determine water quality 
to monitor overall stream 
health. In 2017 and 2018, 
biologists completed aquatic 
life surveys of different 
perennial and ephemeral 
surface water streams and 
background locations, as a 
result of a settlement between 

Identifying Benthic Macroinvertebrates in Streams on the 
Pajarito Plateau

Finding and identifying different species of benthic macroinvertebrates in streams 
helps Laboratory water quality staff determine and monitor overall stream health. 

Makenzie L. Quintana 

the Department of Energy 
and New Mexico Environment 
Department. The samples from 
these surveys were sent to a 
taxonomic lab for identification 
of various macroinvertebrate 
species, and the results were 
analyzed in 2019.

Benthic macroinvertebrates 
are small aquatic animals, 
usually worms or insect larvae 
found on stones, sediments, 
woody material, and plants 
at the bottom of lakes, rivers, 
and streams. These organisms 
are commonly used as 
indicators for water quality 
assessments because they 
spend most of their lives in 
water, and different species 
have varying tolerances to 
pollution and disturbances in 
water. 

For example, streams with high 
pollution levels would only 
have pollution-tolerant species 
present and would indicate 
poor water quality, while 
streams with low pollution levels 
would have more pollution-
intolerant species present and 
indicate good water quality. 
Thus, as water quality and 
habitat conditions change, the 
benthic macroinvertebrate 
community also changes. 

Around the Laboratory, there 
are different types of streams 
including perennial, ephemeral, 
and intermittent streams. Refer 
to the hydrology protocol 
summary for additional 
information on stream 
types. To investigate species 
differences in streams and 
make assumptions about water 
quality, samples were collected 
from the different stream types 
on and around the Laboratory. 
Species characteristics from 

Nematoda — 
Roundworm 

Optioservus — 
Riffle beetle
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those samples were analyzed 
and compared. All additional 
sampling and statistical 
analysis methods can be 
found in section 7 of the 2018 
ASER. Biologists compared 
abundance (total number of 
individuals in a sample), species 
richness (number of species 
or taxa in a sample), Simpson’s 
diversity index (incorporates 
species richness and evenness), 
and most importantly 
community composition (a set 
of many different species).

The results showed that 
there were differences in 
the community composition 
between the perennial, 
ephemeral dry, and ephemeral 
wet streams. All samples 
collected from ephemeral dry 
reaches contained extremely 
low abundance despite 
encouraging growth from the 
egg or larval stage during 
submersion. The majority of 
species observed in ephemeral 
dry reaches do not rely on water 
for part of their life cycle. 

“Benthic macroinvertebrate 
communities collected 
from dry reaches contained 
extremely low abundance 
and species richness; 
therefore, assessing the 
quality of a stream reach 
based upon dry sediment 
collection techniques is not 
recommended,” said Jenna 
Stanek, ecologist for the 
Soil, Foodstuffs, and Biota 
program. 

Since they act as bio-
indicators, this implies that the 
environmental conditions are 
better in perennial streams 
when compared to other 
stream types. The Naididae 
and Dasyhelea have a higher 
tolerance for pollution and 
other harsh environmental 
conditions, including lack of 
consistent water, and were 
found in greater abundance in 
the ephemeral streams.
However, there were differences 
in community composition 
between the perennial and 
ephemeral wet samples. 
The species that had a lower 
tolerance for disturbance 
were found more in perennial 
streams. Since they act as bio-
indicators, this implies the water 
quality is better in perennial 
streams when compared to 
the other stream types. The 
Naididae and Dasyhelea have 
a higher tolerance for pollution 
and were found in greater 
abundance in the ephemeral 

streams, again implying water 
quality and environmental 
conditions would be worse 
in ephemeral streams. When 
it came to the tolerance of 
metals in water, there were no 
significant differences between 
perennial, ephemeral wet, and 
ephemeral dry samples. 

While aquatic life surveys will 
continue to be completed, 
“due to climate change and 
overall dryer conditions 
in the southwest, new and 
effective methods are needed 
to make robust water quality 
assessments,” says Shannon 
Gaukler, program lead for 
the Soil, Foodstuffs, and Biota 
program. 

Naididae — Benthic worm

Dasyhelea — 
Biting midge fly larva
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Words to know...

Perennial stream
Flows all year long.

Ephemeral stream 
Flows are dependent on 
storm water. Only flows in 
response to storm water 
runoff. 

Intermittent stream
Flows are dependent on 
storm water. Only flows for a 
few days or weeks each year. 

Community composition
Combination of species 
found in a sample.
 
Abundance
Total number of individuals in 
a sample.

Simpson’s diversity index
Incorporates species 
richness and evenness to 
give the probability that 
two individuals randomly 
selected will belong to the 
same species. 
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Birds rapidly respond to 
changes in the environment 
such as wildfires, drought, 
and human disturbances. 
Biologists in the Environmental 
Protection and Compliance 
Division’s Environmental 
Stewardship Group monitor 
bird communities to ensure 
Laboratory operations comply 
with applicable environmental 
laws and regulations such as the 
Migratory Bird Treaty Act. 

This work, which consists of 
analyzing data from multiple 
survey types, such as mark-
recapture banding data 
and point-count transects, 
allows biologists to develop 

management plans and 
recommendations for 
Laboratory projects while 
mitigating negative impacts to 
bird populations. 

For example, to monitor 
songbirds, the Laboratory uses 
banding stations in the Sandia 
and Pajarito wetlands. Wetland 
habitats provide shelter from 
predators and provide reliable 
food sources. To study the 
health of bird populations, 
researchers place mist-nets in 
this habitat and safely remove 
captured birds, which are then 
given a unique, numbered band 
on their legs to identity and 
document the individual. At this 

time, researchers also record 
individual characteristics such 
as age, sex, weight, wing chord 
(the length of an unflattened 
wing), and tail length before 
the birds are released. Later, if 
and when captured again, the 
unique band numbers provide 
the opportunity to estimate bird 
population size by calculating 
the return rates of these banded 
birds. 

Often, data differs between the 
two banding stations because 
Sandia wetland monitors birds 
during the breeding season 
while Pajarito wetland monitors 
birds during fall migration. 
The Sandia station operates 
under the Monitoring Avian 
Productivity and Survivorship 
(MAPS) Protocol, which allows 
biologists to compare data with 
other stations across the North 
American continent. The Pajarito 
station, in comparison, monitors 
birds that are migrating through 
the area and could include birds 
from all across western North 
America. These data are then 
compared to other fall banding 
stations locally in New Mexico.

Using Surveys to Monitor Bird Populations at the Laboratory

Wildlife biologists at Los Alamos National Laboratory use banding data 
collected throughout the year to determine the status of bird populations.

Jadzia Rodriguez

A molt limit can be seen in the right 
wing of a female Lesser Goldfinch. 
Wildlife biologists can determine 
the age of a bird by comparing the 
dull older feathers to dark newer 
feathers that are still growing. 
Hathcock, C. (2019).
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In 2019, researchers banded 
1,375 birds at the Pajarito 
station, which was nearly 
three times greater than the 
previous total of 474 banded 
birds in 2010. 

“We assume the spike in 2019 
was due to an increase in the 
winter and spring precipitation 
earlier in the year,” says Audrey 
Sanchez, a wildlife biologist 
in the Laboratory’s Biological 
Resources Program. “The 
wetlands thrive from increased 
water, which improves stopover 
habitat and resources for birds 
migrating south.” 

A male Black-throated Blue Warbler was captured at the Pajarito banding station. This bird breeds in eastern North 
America, but used the wetlands at Los Alamos National Laboratory as a stopover site during its fall migration. 
Hathcock, C. (2019).

The increase in precipitation 
was seen regionally as well, 
which may also serve as an 
environmental cue for seed- 
and insect-eating species to 
produce more offspring if 
food is more readily available. 
One example of this increase 
is found in the seed-eating 
Chipping Sparrow. A total 
of 482 individual Chipping 
Sparrows were captured at the 
Pajarito banding station in 2019, 
while the previous high was 
only 61 individuals in 2014. 

To determine trends in 
populations over time, it is 
important to conduct surveys 
for consecutive years to compile 
long-term datasets. Biologists 
analyze these datasets to 
see if significant trends in a 
population become apparent 
over time.  Banding station 
results will be published in 
the literature to contribute 
to the scientific community’s 
understanding of bird 
population health. In addition, 
biologists use this research 
to provide management 
recommendations for avian 
conservation at the Laboratory 
in support of improved 
environmental stewardship. 
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To assess hazards to the public 
from radiation generated by 
Los Alamos National Laboratory 
operations, Laboratory health 
physicists calculate the 
maximum radiation dose a 
member of the public could 
possibly receive. Physicists do 
this by using a hypothetical 
member of the public called the 
maximally exposed individual 
(MEI). 

Maximally Exposed Individual to Laboratory Radiation

The Laboratory calculates whether its most radioactive 
public areas are safe.

Carina Echave

This person is assumed to 
spend an entire year in place 
at a location with the highest 
dose, eating locally grown food, 
wild deer and elk, and drinking 
Los Alamos municipal drinking 
water. 

10 mrem/year air pathway dose limit

12

10

8

6

4

2

0

9

8

The offsite MEI dose has had a 
downward trend over the years due 
to increasingly better controls. Note: 
mrem = millirem.

To determine this worst-
case exposure scenario, 
the Laboratory measures 
its radiation contribution at 
locations both on and off 
Laboratory property, then 
calculates the MEI’s exposure 
at the site with the highest 
radiation level. To consider the 
different routes radiation can 
enter humans and potentially 
cause harm by damaging cells, 
all potential exposure pathways 
are analyzed.
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Offsite MEI
Offsite of the Laboratory, 
airborne radioactive material 
contributed the majority of 
the radiation dose through 
inhalation, while the ingestion 
and direct-penetrating doses 
were so small that they could 
not be measured.

Since airborne radioactive 
material was the largest 
portion of the offsite MEI dose, 
Laboratory scientists made sure 
to take into account the multiple 
ways that these tiny particles 
can get into our systems. 
Michael McNaughton, a health 
physicist at the Laboratory, says, 
“The air pathway calculation 
assumes contributions both 
from breathing in the air, and 
airborne material getting into 
food supplies near Los Alamos, 
like animals or locally grown 
plants.” 

In 2019, the offsite location 
with the highest millirem dose 
was at 278 DP Road, near an air 
sampler that monitors the area. 
Here, the airborne radiation 
dose contributed 0.43 millirem. 
Since the direct-penetrating 
radiation dose and the 
ingestion dose from water and 
foodstuffs for the MEI would 
have been too small to measure 
at the site, the total MEI dose 
over the course of 2019 was 
determined to be 0.43 millirem. 

Onsite MEI
The 2019 onsite MEI was 
determined to be at East 
Jemez Road near Technical 
Area 53. Here, the dose from 
airborne radiation and ingesting 
foodstuffs and water was less 
than 0.1 millirem. The majority 
of the dose, 0.8 millirem, 
came from direct-penetrating 
radiation. 

To get the total MEI dose, these 
numbers were corrected for 
the amount of time a member 
of the public might reasonably 
be expected to spend at this 
location. Guidance from the 
National Council of Radiation 
Protection states that this 
amount of time is less than 
1 percent of the year. After 
correction, the total MEI dose 
was calculated to be at most 
0.08 millirem.

Is the MEI Dose Safe?
The Department of Energy 
limits the dose to the public to 
under 100 millirem each year. 
The offsite 0.43 millirem MEI 
dose at 278 DP Road is safely 
below this limit, as is the onsite 
0.08 millirem dose along East 
Jemez Road. In addition, both 
doses are below the 10 millirem 
Environmental Protection 
Agency limit on airborne 
radiation. 

    A view of the 2019 offsite MEI   
    location, where the MEI would 
    have received 0.43 millirem of 

Laboratory radiation.
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For a comparison, non-
Laboratory radiation dose for 
a typical Los Alamos resident, 
such as dose from medical 
X-rays and natural radon 
gas, which is released out of 
the ground, is around 800 
millirem each year. Since even 
the MEI’s health risk from 
Laboratory radiation would be 
indistinguishable from zero, 
this means all other members 
of the public are safe as well. 

Exposure pathways are the 
different routes for radiation 
to enter humans and for 
the energetic radiation to 
potentially cause harm by 
damaging human cells. 
The possible pathways for 
Laboratory radiation to affect 
people include inhalation of 
airborne radioactive material 
into the lungs, ingestion of 
radioactive particles in water 
and foodstuffs, and direct-

penetrating radiation passing 
through the skin into human 
tissue. All of these pathways 
have a potential to contribute 
radiation dose to humans. 
The harm this dose causes is 
measured in units of millirem.

INHALATION
Airborne radioactive 
material passing into 

the lungs

INGESTION
Radioactive particles in 

water and foodstuffs

DIRECT-PENETRATING
Radiation passing 

through the skin into 
human tissue
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Locally sourced food is a 
growing demand in Northern 
New Mexico. The ability to plant 
and grow food in our soils is an 
important part of local culture. 
To local farmers and consumers, 
the quality of the food grown 
near Laboratory operations 
is one of the concerns 
many members of nearby 
communities have. 

In order to make sure its 
historical or current operations 
do not have any negative 
impact on humans and wildlife, 
the Laboratory tests local 
soils, foods, and biota in the 
surrounding environment. In 
2019, the Laboratory’s Soil, 
Foodstuffs, and Biota program 
collected and analyzed food 
sources for radionuclides, 
metals, and organic chemicals 
such as polychlorinated 
biphenyls (PCBs). The results 
from 2019 testing demonstrate 
the Laboratory’s efforts to 
maintain a clean surrounding 
environment, and their 
efforts to protect surrounding 
communities.

Every three years, the 
Laboratory samples food grown 
in the nearby area. In 2019, 
two to three pounds each 
of local veggies, fruits, and 
wild sources such as apricots, 
cherries, and lamb’s quarter 
were collected from farms and 
gardens in Los Alamos, White 
Rock, Pajarito Acres, Pueblo 
de San Ildefonso, Pueblo 
de Cochiti, and background 

locations. The background 
locations are areas collected 
from more than 15 kilometers 
away from Laboratory property, 
and provide a baseline to 
compare samples collected 
on Laboratory property and in 
the surrounding communities. 
Foods around the Laboratory 
and areas downstream irrigated 
by the Rio Grande, such as 
Pueblo de Cochiti, are also 
sampled to test for potential 
impact to human health via the 
food chain from chemicals or 
radionuclides that might have 
been carried downstream. 

Once collected, the samples 
are rinsed thoroughly with 
municipal tap water and then 
placed into a zippered bag and 
sent to an offsite laboratory to 
be analyzed. Milk, eggs, and tea 
are also collected and analyzed 

from surrounding areas. Deer 
and elk are collected on an 
annual basis, done primarily 
through roadkill sampling or 
hunter donations. 

2019 Foodstuffs Results Show No Danger to Humans 
from Laboratory Operations

The Soil, Foodstuffs, and Biota program at the Laboratory monitors food sources from various 
locations in order to determine the potential impacts on humans and the environment.

Mariah Gonzales

Los Alamos
County

New Mexico
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The results from 2019 foodstuffs 
sampling demonstrate that the 
radionuclides in most crops, 
eggs, milk, and tea tested were 
below regional standards and 
detectability, says Soil, 
Foodstuffs, and Biota program 
lead, Shannon Gaukler. 

“Locally grown foodstuffs are 
well below Department of 
Energy and Food and Drug 
Administration standards,” 
Gaukler says, “and are safe 
for public consumption.” 

Sampling Locations — 
Locations sampled for foods 
throughout Laboratory property 
and the surrounding area.

Levels of radionuclides that 
were found are consistent with 
natural global fallout, which 
are concentrations that are a 
result of atmospheric nuclear 
testing or other non-Laboratory 
sources. So in all, sampling 
results have consistently shown 
there are no adverse effects to 
humans from eating food grown 
near the Laboratory. 

Los Alamos
National Laboratory

Words to know...

PCBs
Man-made chemicals that 
are often used in electrical 
equipment. The levels 
of PCBs have decreased 
starting in the 1970s due 
to stricter state and federal 
regulations. PCBs are no 
longer made in the United 
States, but they still persist 
in the environment because 
they do not readily break 
down.
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What is “Background Radiation Dose” and How Is It Measured?

Humans receive background radiation doses from exposure to 
many natural and man-made radiation sources.

Carina Echave

People all over the world 
receive a radiation dose from 
sources other than radiological 
facilities such as Los Alamos 
National Laboratory. These 
other sources are known 
collectively as background 
radiation. And by measuring 
background radiation in 
surrounding communities, 
scientists know how much 
radiation comes from the 
Laboratory.

Background radiation 
sources can be broken into 
five categories: cosmic rays, 
material that occurs naturally 
and gets in the human body, 
man-made contributions, 
radon gas, and direct-
penetrating radiation from the 
ground. 

Cosmic rays come from the 
sun and other stars and are 
therefore more intense at 
higher elevations, like around 
Los Alamos, where there is 
less atmosphere to shield from 
these rays. Radioactive elements 
naturally found in humans 
include potassium-40, and small 
amounts of carbon-14. Man-
made radiation doses come 
mostly from diagnostic and 
therapeutic radiation such as 
dental X-rays, but also include 
small amounts from sources like 
stone building products such as 
concrete (which naturally give 
off small amounts of radiation), 
and fallout from past nuclear 
weapons testing. Terrestrial or 
direct-penetrating radiation 

comes from many materials, 
including uranium, thorium, and 
potassium-40. 

One of the largest contributors 
of background radiation is 
radon gas. This gas comes from 
the decay of natural uranium 
and thorium in the ground. 
As it rises into the air, humans 
can breathe it in, which can 
cause internal harm. For the 
most part, in well-ventilated 
areas the effect is minimal. But 
when radon gas is confined 
to a limited space, like in a 
basement that opens up into 
the house, it can cause more 
severe health problems. 

8%

12%

37%
5%

37%

1%

0.1%
0.1%

Total radiation exposure to the public 
thought of as a pie: exposure comes 
from background radiation sources plus 
contribution from the Laboratory.

Background Radiation 
Exposure

Cosmic radiation

Terrestrial radiation

Radon

Potassium - 40

Medical/Dental

Man-made products

Nuclear fall-out

Laboratory - all pathways
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Jeff Whicker, a Laboratory 
health physicist, says, 
“Everybody is exposed to 
radon gas, especially in your 
home.” 

The Laboratory monitors 
radiation dose to the public 
using many measurements 
of radiation and radioactive 
material, and these 
measurements also detect 
some background radiation. 
Measurements of airborne 
radioactive particles, direct-
penetrating radiation, and 
radioactive material in 
water and foodstuffs all find 
background radiation.

Radiation sources are 
measured in several ways at the 
Laboratory. To measure airborne 
radiation dose, the Laboratory 
has monitoring stations around 
Los Alamos and surrounding 
areas, as well as stack monitors. 
These monitors use filters that 

determine airborne radioactive 
material in the environment 
by the amounts of radioactive 
particles that land on the 
filters. Much of the detected 
airborne radiation comes from 
naturally-occurring material and 
atmospheric fallout.  

Direct-penetrating radiation 
from the Lab is measured 
with 80 thermoluminescent 
dosimeters (TLDs) on and 
around the Laboratory property. 
These are devices small enough 
to hold in your hand, and are 
changed out for analysis four 
times a year. In addition to 
Laboratory radiation, these 
TLDs also pick up detections 
from cosmic rays, man-made 
products, and terrestrial 
radiation. 

Lastly, samples of human food 
sources including deer, elk, 
and local crops are collected 
and sent to an analytical lab 
to measure any radioactive 
particles present, which includes 
natural radioactive particles 
from terrestrial materials and 
global fallout. 
    
Radiation harm is measured in 
terms of radiation dose, and 
this dose is measured in units of 
millirem. 

In total, a member of the 
public in Los Alamos receives 
around 800 millirem per year 
of background radiation dose. 
This is a bit higher than the 
U.S. average background 
radiation dose, but it can be 
attributed to higher levels of 
radon gas, and cosmic and 
terrestrial radiation in Los 
Alamos due to its elevation 
and the types of soil present. 

Crop
Analytics

TLD Ambient Air 
Monitoring 
Station
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Maryrose Montalvo
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As a member of the Waste 
Management Services group 
(EPC-WMS), Maryrose Montalvo, 
or “Rose” to those who knew her 
well, was not only a hard worker, 
but was an inspiration to everyone 
around her. Throughout her 25 
years at Los Alamos National 
Laboratory (LANL), she was 
passionate about worker safety, 
pollution prevention, sustainability, 
and waste minimization. These 
passions inspired her to lead 
multiple projects that cut costs, 
reduced hazards, and led her 
to receive national recognition 
from the Department of Energy 
for these efforts. Along with her 
passion for work and environmental 
stewardship, Montalvo’s caring 
heart drove her to mentor countless 
students during her career and 
serve her community. 

With the help of her family and 
renowned New Mexican author 
Rudolfo Anaya, she created a 
summer literacy program in 
memory of one of her sons, 
Christopher. This successful 
program was recognized by 
Governor Michelle Lujan Grisham, 
who permanently designated 
October 30 “Rudolfo Anaya I 
Love to Read Day.”  Additionally, 
she and her husband established 
The Christopher Montalvo/LANL 
Employee Scholarship which is 
awarded to at least one LANL 
employee or student each year to 
support the recipient in achieving 
formal training in advanced 
vocational, trade, occupational, or 
technical careers at LANL.

Montalvo dedicated her summers 
to teaching students about the 
value of  protecting and sustaining 

our environment and the importance of 
building community and relationships. 
Her beloved students can attest to the 
strong bond she built with people: one 
that will never be forgotten. 

Christine Vigil, a student of Montalvo’s 
in the early 2000s, says, “Without the 
mentorship and relationship I had with 
Rose, I would not be at LANL today and 
I would not have learned how important 
it is to build strong, meaningful 
relationships with my work family.” 

Another recent student, Jonathan 
Sanchez,  recalls how caring, loving, 
smart and outgoing Montalvo was and 
how hard she worked at everything 
she did. He says, “She gave a young 
boy from the valley a chance, and she 
never regretted it.” He goes on to say 
that he had “the best mentor who 
broadened my LANL experiences, 
whom I had fun-filled times with that I 
will cherish forever. Rose was more than 
just my mentor; she will always be my 
inspiration.”

These statements are but a small 
reflection of Maryrose’s impact on 
people’s lives whom she touched. 
Therefore, this year’s ASER Summary 
is written with the love, memory, and 
dedication to Maryrose Montalvo, an 
inspiration and mentor to all. She is 
and always will be deeply missed by 
many who were touched by her words 
of encouragement and passion for 
learning and education. Her legacy 
will live on through the students who 
were inspired by her, by her nationally 
recognized work at LANL, her love of 
community, and most importantly, how 
she made everyone feel special and 
important. For those that knew her, we 
shall never forget her beautiful smile, 
her grace, and her spirit. 

In Loving Memory of 
Maryrose Montalvo
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Aaliya Casados
EPC-ES, Cultural Resources
Hometown: Chimayo, NM
Education: New Mexico Highlands 
University, Master of Arts in Curriculum 
and Instruction

“Working for the Laboratory, especially 
EPC-ES, I have learned how important 
it is to take care of our environment 
and continue preserving it for future 
generations.”

Caitlyn Cruz
EPC-ES, Cultural Resources and 
Pollution Prevention
Hometown: Ohkay Owingeh Pueblo, NM
Education: New Mexico State University,
Environmental Science and Chemistry

“I intend to learn the resources, process, 
maintenance, and analysis needed 
for the environmental standards set in 
place by the EPA and DOE. I want to 
create and implement programs that 
adhere to environmental standards into 
indigenous communities that lack the 
resources to do this, later expanding to 
other outside communities.“

Ashlyn T Lovato 
EPC-ES, Cultural Resources 
Hometown: Santa Clara Pueblo, NM 
Education: Brown University, RI, 
Linguistics and Cognitive Neuroscience  

“Working the virtual Lab internship 
revealed that communication via emails, 
Webex, etc. can be difficult but working 
in a department like EPC, mentors, 
peers, and directors truly want to see the 
students succeed no matter the case.”

Carina Echave
EPC-ES, Health Physics
Hometown: Los Alamos, NM
Education: University of New Mexico,
Bachelor of Science in Chemistry

“Usually, the health physics team has 
several chances to take hand-held 
radiation detectors into the field on and 
around Laboratory land to do rough 
hands-on analyses of areas of interest. 
Instead, with a virtual internship, I had 
more of an opportunity to work more on 
my MATLAB skills for creating plots and 
modeling data.”

Beatrice Nisoli
EPC-ES, NEPA
Hometown: Los Alamos, NM
Education: University of New Mexico,
Dual Degree in Pure Mathematics, 
Philosophy, French

“I would like to go through Law School 
and eventually be a lawyer, and my work 
at NEPA involves copious collaboration 
with environmental lawyers.”

Thank you, student authors!
Many of this year’s contributors are 
recipients of scholarships from the 
Los Alamos Employees’ Scholarship 
Fund (LAESF) in 2019, which is 
funded primarily by LANL employees, 
contractors, and retirees and supported 
by Triad National Security, LLC. The 
scholarships are all merit-based 
with an emphasis on achievement, 
leadership, and service. Financial need 
is a factor for certain awards, while 
others are designated for students 
pursuing specific fields of study and 
students from certain communities and 
backgrounds. These LANL Scholars 
represent the best and the brightest 
local northern New Mexico talent and 
are an important part of the Laboratory’s 
and our communities’ future. This 
partnership with local students provides 
them with authentic experiences of the 
operations and challenges of many 
fields, improves Laboratory programs 
through engagement with their diverse 
and unique perspectives, and develops 
a promising pipeline of next generation 
Laboratory employees.
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Leah Wolfsberg
EPC-ES, Pollution Prevention
Hometown: Los Alamos
Education: Colorado State University, 
Bachelor of Science in Biochemistry

“Over the summer, working online 
proved to be a challenge, but the ASER 
Summary offered opportunities for 
me to collaborate with other students, 
especially when learning about the 
impacts of water use on Native lands 
near the Laboratory.

Raven Longwolf Alcott
EPC-ES, Cultural Resources 
Hometown: San Ildefonso Pueblo, NM
Education: University of New Mexico
Environmental Science, Native American 
Studies

“I learned that of the 1,900 
archaeological sites found at LANL, 
79% are from Ancestral Pueblo people. 
Recognizing indigenous people’s history 
is very important, especially as they 
continue to fight for their seat at the 
table and their voices to be heard.”

Makenzie Quintana 
EPC-ES, Biological Resources
Hometown: Pojoaque, NM 
Education: New Mexico State University, 
Wildlife Biology 

“One of the main things I have learned 
is the importance of the wildlife around 
us. I have always had a love for animals 
and treated them with respect but this 
job has increased that love. It is very 
important to throw your trash away, keep 
the outdoors clean, and respect the 
wildlife.”

Mariah Gonzales
EPC-ES, Cultural Resources 
Hometown: Espanola, New Mexico
Education: Northern Arizona University,
English and Political Science

“I have been able to learn about 
compliance and how that impacts the 
Laboratory’s operations, which is useful 
to know as a Political Science major. 
Writing the ASER Summary articles has 
also allowed me to learn a new style of 
writing, a skill that is useful for an English 
major.”

Jadzia Rodriguez
EPC-ES, Biological Resources
Hometown: Las Cruces, NM
Education: New Mexico State University, 
Bachelor of Science in Fish, Wildlife and 
Conservation Ecology

“I learned how to identify more bird 
species, as well as how to correctly 
determine the age and sex of individual 
birds. I also learned about the different 
ways this data can be used while working 
on a study of the bird communities in 
the wetlands on Laboratory property.”

LANL Contributors
Alexa Verardo - Illustrator
Alison Livesay - Editor
Emilee Jones - Graphic Designer
Leslie Hansen - Editor
Lisa Kisner - Copyeditor
Marisa Lamb - Editor
Sheila Molony - Copyeditor
Weston Phippen - Editor
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