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Abstract

Sandia National Laboratories is a multimission laboratory managed and operated by National Technology
& Engineering Solutions of Sandia, LLC, a wholly owned subsidiary of Honeywell International Inc., for the
Uu. S. Depart ment of Ener gy 6 s N3&heiNatiorall Nuchar Secarigyr Sec
Admi ni strationf6s Sandia Field Office administers
National Laboratories, New Mexico. Activities at the site support research and development programs with a
wide varietyf national security missions, resulting in technologies for nonprolife@tietarid security,

energy and infrastructure, and defense systems and assessments.

The U.S. Department of Energy and its management and operating contractor are corfutfiliied to
regulatory obligatiorsgfeguarding the environment, assessing sustainability practices, and ensuring the validity
and accuracy of the monitoring data presented in this annual site environmental report. This report summarizes
the environmental protection and monitoring proginaplace at Sandia National Laboratories,Niexico,

during calendar year 20Environmental topics include cultural resourcagemnent, chemical management,

air quality, ecology, environmental restoration, oil storage, site sustainability, terrestrial surveillance, waste
management, water quality, and implementation of the National Environmental Policy wegorTisis

prepared in accordance with and as required by@ZH..1B, Admin ChangeEhvironment, Safety and Health
Reportingnd has been approved for public distribution.
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Executive Summary
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Sandia National Laboratories, New Mexico

Sandia National Laboratories, hereinafter referred to as Sandia, is a multimission laboratory
managednd operated kyational Technology & Engineering Solutions of Sandia, LLC,
awholly owned subsidiary of Honeywell International Inc., for the U.S. Department of
Energyds National Nucl ear Security Admini s
(ASER)Wwas prepared in accordance with and as required by DOE O 231.1B, Admin
Change JJEnvironment, Safety and Reptittingnd is approved for public release. The U.S.
Department of Energyational Nuclear Security Administration (DOE/NNSAJ its
management and opémgtcontractor for Sandia are committefditfdling regulatory
obligationssafeguarding the environment, continually assessing sustainability practices, and
ensuring the validity and accuradh@imonitoring data presented here. This report
summarizes the environmental protection, restoration, and monitoring programsoin place f
Sandia National Laboratories, New Mexico (SNL/NM), located in Albuquerque, New
Mexico, during calendar year202

Environmental Management System

Sandia management takes environmental stewardship seriously EAvivbnstental
Managemerflystem was established in 2005 as part of this commitment. This
EnvironmentaManagemerystemi s Sandi ads primary platform
environmental management programs that help achieve annual site sustainatitity goals
continual improvementhis systeransures structured approach to identifying

environmental aspects, setting environmental objectivemrtating environmental

performance. Degmed to meet the requirements of the globally recognized International
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140

Organi zation for Standardizati on )
w t he

(
Management SystésriSO 14001:2015 certifi€&hndip er sonnel f o
requirements, as verified annually by an externapdhiycauditin 2024, the
Environmental Management Systeas usedto e eval uat e Sandi ads sig
environmental aspects through a series of interviews with subject matter experts, evaluations
of primary hazard screenings, and NEPA documents. These interviews and document
reviews culmated in a likelihood versus severity analysis for establishment of the significant
environmental aspects. The significant environmental aspects identified were hazardous
waste, radioactive waste, mixed waste, solid waste, air emissions (fugitivb@arse gras
emissions), energy emitted (wildfire), and energy use (electrical).

| SO
I I o

Site Sustainability
A site sustainability plan is prepared annually and identifies contributions toward meeting

DOE sustainability goals and the broader sustainability prBggamd i ads most r ec
Fiscal Year ZQite Sustainability ,Riaacribes performance status for fiscal year 202

Highlights for SNL/NM in 202include(1) updating the implementation status of the

vulnerability assessment and resilience plan resiliency s@)itlenseasing potable water

intensity by 3.4percent relative to a fiscal year 2021 baselin@) arekting sustainable

building standards, wi7.5percent of the building count complying withGlaéling

Principles for Sustainable Federal IBwtmhtrgst energy intensity increase@®ybpercent

relative to baseline fiscal year 2848 yeaoveryear greenhouse gas emissions irdreas

28 percent relative to fiscal year 2023.

Personnehat SNL/NM divertedd9.2percent of nonhazardous solid waste from treatment

and disposal facilities and divet8dpercent of construction and demolition waste from
treatment and disposal facilitMaterials Sustainability Program personnel successfully led
an interdepartmental working group that focused on outreach and education related to the
Sustainable Facilities Tool (SFTool+), which was deployed in 2023.

Lastly personneht SNL/NM managed electronics stewardship, withp@rcent of
acquisitions meeting environmentally sustainable electronics standards, 100 percent of
operations using power management features during computer and monitor use, and
100percent of enaf-life equipment being disposed of through governmegriaons

or certified recyclers.

Environmental Performance

DOE/NNSA assesses environmental performance through data measures and indicators
and then reports on thisert of amlannuaperformance evaluatiorhe performance
evaluation is theOE/NNSA report card thaascribes a rating for five key performance
goals and an overall ratiDgring the most recent evaluation, Sandia earned a rating of
overygood for the Mission Enablement performance goal, which includes the objective of
delivering effective, efficient, and responsive Environment, Safety, and Health quality.
Sandia received an overall ratingeréellert for fiscal year 2@2

UnderDOE O 232.2A, Chg 1 (MinCh@)ccurrence Reporting and Processing of Operations
InformatigdOE O 232.2A, Chg 1 (MinChg) 2Q0b&currereese def i ned as oOev
conditions that adversely affect, or agersely affect, DOE (including the National
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Nuclear Security Administration) or contractor personnel, the public, property, the
environment, o rForthsBASERtEEDccoriesce Repantingéand
Processing System database was queried for occuelatext$o environmental
programs/complianc@uring 202, four occurrencemet the criteria for reporting in this
ASER Two of the occurrences were in the Noncompliance Notifications category and were
associated witlotices of Violation for Hazardous Waste Management Regul&endia
corrected all violations associatél these occurrences at the time of inspedttmother
two occurrences were in the Environmental categtrone occurrence associated with a
planned sulfur hexafluoride release and the other associate@xadedance of two
regulatory limits for chemical oxygen deraatite Permit 2069K outfallhe configuration
of the sewer infrastructure leading to the outfall is shared among multipleofaersit
which made impossible to identify a specific source of the exceedance.

All environmental monitoring in 2D@as conducted in accordance with progaauific
plans that contain applicable quality assurance elements and meet appropriate federal, state,
and local requirements for conducting sampling and analysis activities.

Environmental Programs

Air Quality Compliance Program.Program personnel support compliance with air quality
regulations, permits, and other requiremienBernalillo County, New Mexico, the City

of Albuquerque Air Quality Program implements air quality regulations and standards
established by the U.S. Environmental Protection Agency (EPA) and the Albuquergque
Bernalillo County Air Quality Control Bodbddiring 202, emissions from permitted
andregistered stationary sources W@r@5ons of combined hazardous air pollutants,
22.02ons of volatile organic compounti®,35tons of carbon monoxid&0.23ons of

nitrogen oxideq,.12t ons of parti cul ate matter with a
of sulfur dioxide. These emissions were within permitted limits. During fiscaldyear 202
operationgt SNL/NM directly emitted a total 8#,233ons of carbon dioxidequivalent
emissions. Activities resulting in greenhouse gas emissions were below federal regulatory
reporting thresholds.

Ambient Air Surveillance Program. Ambient air quality is monitored fmarticulate matter

and analyzed for metals and radiological constituents. Particulate matter that has a diameter
equal to or less than 2.5 um (kL9 was measured at two monitoring locations

(CPMSTEOM and A3BAM). The 2Dénnual average for eheur PM smeasurements

was :#3ug/m® atA3BAM and 580ug/m® at CPMSTEOM The highes24-houraverage

PMy (particulate matter that has a diameter equal to or less than 10 um) concentration in
fiscal year 2@2vasl14.09ugm 3, which occurred in the first quarter. Thafsimples

werealso analyzed for metals and radiological constituents

Meteorology Program.  Meteorological monitoring is conducted through a network of
meteorological observation towers located across Kirtland Air ForleAFe Program
personnel provided services, data, and analyses to support project planning decisions in
2024. Routine instrument calibrations and a preventive maintenance field program ensured
data quality. In 202bcal conditions across SNL/NM were generally in line with the
statewide pattern, observing warmer and drier conditions than averageguititeeyehr

in moderate drought.
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Radionuclide National Emission Standards for Hazardous Air Pollutants Program.

Radionuclide agmissions from Sandia facilities are reported each yead, thp@mary
radionuclides released from Sandia facilities weretargod tritiumln 2024, the osite
maximally exposed individual Veasitecat the Homeland Security Building on KAFB,
receiving a dose of 2.7RE mrem/year. This dose was primarily attributed to releases of
argon41l from the Annular Core Research Reactor, as well as tritium releases from the lon
Beam Laboratory and the Neutfeanerator Facility. The edfite maximallyxposed

individual, located in the KAFB Eubank Gate area, received a dose-0B8htrém/year,

mainly due to tritium releases from the same fadiilesilated doses wergnificantly

below the 10 mrem/year dose limit set by the EPA and DOE.

Chemical Information System and Chemical Exchange Program The Chemical
Information System is a comprehensive chemical information tool used to track workplace
chemical and biological containers by location. The primary drivers for the Chemical
Information System are state and federal regulations, includingtgeriesnPlanning
andCommunity Righto-Know Act. The Chemical Exchange Program at SNL/NM was
developed in 1989 awaste minimization program for hazardous waste managEmeent
goalis to reducéhe amount of usable chemicals disposed of as waste and instead make
them available for reuse, thereby lowering the cost for both new acquisitions and disposal.
In 2024, chemical containers at SNL/NM were tracked along with information about any
related chemical hazar8sventfour chemicals were submitted to the Chemical Exchange
Program in 202 74 chemicals were accepted, Blichemicalérom the Chemical

Exchange programere reapplied.

Cultural Resources Program.The Cultural Resources Program is focused primarily on
longterm preservation and protection of cultural resources and cultural resource compliance
to ensure that the heritage of Sandia operating areas and their landscapes are maintained.
Longterm presemtion and protection also ensure that data are available to make proper
land use decisions and to assist with environmental planning. The Cultural Resources
Program is focused on two main cultural resource categories: archbexsogrces and

historic buildingsn 2024, severarchaeological surveys were condemeldProgram

personnel monitored four construction projewdscultural resources were affected by

ongoing or proposed activities.

The historian completed historic building assessments in response to new proposed actions
at15properties that required consultation id2@®nsultation betwe&OE/NNSA

andthe State Historic Preservation Officeomsplete ori2of theproposedctions

DOE/NNSA also completed consultation on three projects that were not completed in

2023. Consultation is ongoing for one project begun in 2023 and three projects begun in
2024. ey are expected to be completed i6.202

Ecology Program.Ecology Program personnel perform several monitoring, compliance,
and staff support activities throughout each year, including vegetation monitoring and
surveillance; revegetatamdecological restoratipinsect, reptile and amphihibind, and
wildlife surveillance; passive bat monitoring using bioacoustic recordings; and EcoTicket
responses.
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Vegetation Surveillance . In 2024, the Assessment, Inventory, and Monitoring vegetation
monitoring strategy was used to assess three negupltttativelyOneplot was

established igrassland shrwoodland one plowas establishéal scattered fjon juniper,

and one plotvasestablished idosedcanopywoodland. Data collected on e@chacre

plot include lingoint intercept of vegetation with height, a complete species inventory, gaps
between vegetation canopies, gaps between vegetation bsisdslityoiree height, tree
diameter, and tree density.

Ecological Restoration Projects . In 2024, he Ecology Program revegetation subject matter
expert supported three ecological restoration projects, participated in Facilities Conceptual
Location Analysis planning processes, reviEriational Environmental Policy Act

(NEPA) checklists, and monitored ongoing restoration projects.

Insect Surveillance . Butterfly countsvere restarted in 2024, after five years without

monitoring. Summer and fall counts were conducted in July and September respectively. Ten
species and 15 individual butterflies were counted during the July count. Nine species and
108 individuals were docemted during the September count.

Reptile and Amphibian Surveillance . During 202 reptile and amphibidield monitoring at

the Scale Compatibility Dome d&wbotics Vehicle Ranpeations14 species aridP

individuals were recorded using drift fence arrays with funnel traps: 7 snake species, 6 lizard
species, and 1 amphibian species. Species diversity was slightiylawenage at the

Robotics Vehicle Range monitoring location and above até¢hagrale Compatibility

Dome monitoring locatioim 2021.

Bat Surveillance . In 2024 passive bat acoustic monitoring was conducted at the Coyote
Springs location and the Golf Course location from JanDaceinber 31, with a gap
from mid-June through August at the Golf Course due to fleeglagmentThousands of
batcalls were recordembmprising 21 species.

Bird Surveillance . In 2024, the winter bird survey was completed in February.-fimety
species andl75individuals were detectdthebreeding bird survey was conducted in June
2024 Forty-ninespecies andil9 individuals were detected across the transect. Monitoring
Avian Productivity and Survivorship protocol banding sessions were run fram May t
August Twentyfour species were captured, 88thdividuals were newly bandEdree

fall migration banding sessions were run from September to Octdb&e@6pecies and

25 individuals wemapturedDiurnal raptor monitoring efforts were piloted in 2023 and
standardized in 2024. Duriiafj migration counts held in September and October 2024,

8 species and 179 raptors were counted. Winter raptor surveys from December 2023 to
February 2024 yielded seven species and 37 total raptors.

Remote Camera Surveillance of Mammals and Other Wildlife . Ecology Program personnel
maintain two wildlife water guzzlers: the Madera Canyon Guzzler and the Range Guzzler.
Since June 2005, 71 species have been recorded and identified at the Madera Canyon
Guzzler. Six of these species have been documented esiclcg/@onitoring began,

including the American black bédns(s americagneemmon raverCprvus coyagoyote

(Canis latrgngray foxWrocyon cinereoarjen@musing doveZgnaida macagyuand mule

deer Qdocoileus hemiom2024, 23 different species were observed at the Madera Canyon
Guzzler includingZ mammal specids$ bird speciesand a single unidentified amphibian
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Since monitoring began, sffcietave been recorded and identifiethe Range Camera
StationOnly one species hiasen observed in images at the Range Guzzler in every year of
monitoring: mule dedn 2024, 2 different species were observed at the Range Guzzler,
includingd mammal specig&l bird speciesl amphibian species, and 1 invertebrate species

In 2024 significant repairs to the Madera Guzzler systendeanechecessany provide

a more consistent water supply for wildtifenitoring at thguzzlewas halted to
accommodattherepairs. The Ecology Progrpartneredvith several Facilities teattmest
began the repairs@ctober 2024The repairare anticipated to be completed in 2025, at
which time monitoring will resume.

EcoTicket Request System . Sandia personnel use EcoTicket, abasbd ticketing system,
to report wildlife issues or concerns and request biological survey$.18&GR1life

issues were received. There W@smake removal tickets2824 Ecology Program
personnel receive@3EcoTicket requests for biological surveys ia. ROEst ofthese
tickets 474 requestaiere partoho Fac i | i t i e sate§nTth&remainimhe r s 0
109requests were for projects that did not fall under routine maintacivities.

Environmental Education Outreach. Environmental Education Outreach personnel
connect with the local community and Sandia personnel through organized events. In
addition to complying with requirements, it is recognized that communicating with the local
community and Sandia personnel alexlitaing environmental impacts at work and at

home is important. An integrated approach is employed to communicate environmental
awareness to personnel via newsletters, annual campaigns, and outre&olr@gents.
conductd in 202 included a onsite andsirtual Earth Dagelebratiorand a virtual

presentation of the annual Environmental Excellence Aweaaddition, environmental
professionals visit&® public school classrooms in the Albuquerque area to complete a
watershed model actiwtyth students in support of the RiverXchange education program.

Environmental Release Response and Reporting Team. Environmental Release,
Response, and Reportingam personnel are contacted in the evemyopilling, leaking,
pouring, emitting, emptying, discharging, injecting, pumping, eseagigg, dumping,

or disposing of material into the environment, which may include, but is not limited to, soil,
water, air, and drain systein2024, no releasgto the environmerdccurredhatrequired
reporting tahe EPA, New Mexico Environment Department, National Response Center,
or any other external agenidye chemical inventory report was submitted to support
compliance with the Emergency Planning and CommunitytdRigidw-Act. Chemical

use at SNL/NM met the reporting threshold for subngittinoxic release inventory report
(Form R) for lead and lead compounds in 2024.

Environmental Restoration Operations. The Environmental Restoration Project
(nowEnvironmental Restoration Operations) was created under the DOE Office of
Environmental Management to identify, assess, and remediate sites potentially contaminated
by past spill, release, or disposal activittexordance with Resource Conservation and
Recovery Act, as amended by the Hazardous and Solid Waste Amendmenbs of 1984.

202, six sites remained in corrective action siatigding three groundwater areas of

concern and three active test facilities. 1d4,20Rtine samples were collected for the three
groundwater areas of concérachnical Ared Groundwater, Tijeras Arroyo
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Groundwater, and Burn Site Groundwdter theTechnical Are Groundwater area of
concern, 17 monitoring wells were sampled #h 3@%eral resuksceeded the maximum
contaminant levels for trichloroethefineefvells) and nitrate plus nitrite (two wells). For the
Tijeras Arroyo Groundwater area of concEdmonitoring wells were sampled. In the
perched groundwater system, the nitrate plus odniéentration exceeded the nitrate
maximum contaminant level at five wells. For the Burn Site Groemakeatof concern,

13 wells were sampled in 2Qitrate plus nitrite exceeded the maximum contaminant
levels in five wells.

Long-Term Stewardship Program. The LongTerm Stewardship Program is designed

to protect human health and the environment from hazards associated with residual
contamination at legacy sites and to minimize environmental liability by ensuring compliance
with the environmental requiremeantsultiple permitdn 202, postclosure caractivities

were conducted at two permitted units, andtienmg monitoring and maintenance activities

were conducted at numerous solid waste management weitglidetphyscal

inspectionsper theResource Conservation and Recoverfagitity operating permivere
completed in 2@R2 The need foreplacement of weathered signs was observed and resolved

in 202.

Groundwater Monitoring. At the Chemical Waste Landfill, semiannual groundwater
monitoring was performed in January and Jubir2@2cordance with pedbsure care

permit requirements. Groundwater samples were analyzed for volatile organic compounds
(including trichloroethene), nickel, and chromium. The results were consistent with previous
yearswith detections dfichloroethen@and nickelNo analytes were detected at

concentrations exceeding EfAximum contaminant levelspostclosure care permit

defined hazardous concentration limits.

At the Mixed Waste Landfill, semiannual groundwater monitoring was conducted in

May/June and November 2024. Groundwater samples were analyzed for volatile organic
compounds; metals including cadmium, chromium, nickel, and uranium; specific
radionuclides bhyamma spectroscopy; gross alpha and gross beta; tritium; a@@2adon

Results were consistent with previous years, and no analytes were detected at concentrations
exceeding EPA maximum contaminant levels orTemy Monitoring and Maintenance
Planrdefned trigger levels. Constituents detected included acetone, nickel, uranium, gross
alpha, gross beta, and ra@@f, but all were within acceptable limits.

In 2024, Groundwater Monitoring Program personnel sampled 16 wekpiamgl

Groundwater samples were analyzed for parameters including volatile organic compounds,
total organic halogens, total phenols, total alkalinity, nitrate plus nitrite, total cyanide, major
anions, Target Analyte List metals, mercury, gamma sppyirgsess alpha and beta,
radium226, and radiw®28. Some locations were also sampled for high explosive
compounds and dissolved uranium. Fluoride was detected above the maxuabile allo
concentration in three wells, and beryllium concentrations at Coyote Springs exceeded EPA
maximum contaminant levels. These exceedances are attributed to elevated natural
concentrations in bedrock groundwater systems at the sampling locations

Soil Vapor Monitoring.  The 202 Corrective Action Management Unit soil vapor monitoring
results continue to show the edge of the residual soil vapor plume emanating from the
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nearby former Chemical Waste LantiilDctober 2024, annual seélpor monitoring at

the Mixed Waste Landfilétected. 7 compounds, with tetrachloroethylene and
trichloroethylene being the primary concerns at maximum concentrations of 0.20 and

0.16 parts per million, respectively. The results were consistent with previous years, with no
trigger levels exceeded indicating uniform distribution of lowoncentration volatile

organic compounds throughout the-&fifi-thick vadose zone, posing no thtea
groundwaterSoitvapor samples were collected from five #paitimonitoring wells at the
Chemical Waste Landéhd were analyzed for volatile organic compolindsnalytical

and statistical assessment results were consistent with previous years, with no trigger levels
exceeded.

Other Monitoring . In 2024 othermonitoring activities at the Mixed Waste Lamuifilided

radon air monitorinthatshowed levels below the trigger of 4 pCi/L, indicating no releases
from disposal aredirface soil monitoring in August detected no tritmmoisture

levels in Aprilverewell below the trigger of 23 percent, confirming the evapotranspirative
cover's effectiveness. Biota monitoring in September indicated all metals and radionuclides
were below trigger levels, with no evidence of contaminant mobil2etiail Mixed

Waste Landfilinonitoring and inspection results confirm that the evapotranspirative cover
and monitoring systems are functioning as designed, ensuring site conditions remain
protective of human health and the environment.

The Corrective Action Management Unit 2024 soil moisture monitoring results remained
consistent with the baseline and no trigger levels exceeded. In 2024, 193 gallons of leachate
were removed. The evapotranspirative cover continues to meet revegetai@ndris in
excellent condition with even coverage of mature, native perennial graSéesnithé

Waste Landfikkvaporative cover also is in excellent condiohthe institutional controls

in place for the 24 solid waste management units,amhistibject to annual inspection, are
effectively providing ongoing protection.

Materials Sustainability and Pollution Prevention Programs.These programs are in

place to help reduce the amount and toxicity of waste streams generated in office and lab
settings throughout the campus. Materials Sustainability Ryegganmepromote,

supportand implement resource conservation, waste minimjiaatiogreen purchasing to
achieve materials sustainabiitggranpersonnel educate, influence, and track compliance
with the Federal Acquisition Regulation and DOE Acquisition Regulatise<in the

Prime Contract, which outline the need to procure products that meet various
environmental specifications, such as biobased and recycled content and energy and water
efficiency standards.

Pollution Prevention Program personnel provide educational materials and recycling
receptacles and conduct outreach and promotion to ensure that personnel can participate in
recycling efforts, which ar e Sandidmechagedy t o
its Zero Waste by 2025 initiative to Zero Waste Every Day. The goal will be accomplished
when operations meet the internationally a
reducing waste by 90 percent from the baseline year (208&ta&ihshing the goal of

Zero Waste by 2025, the diversion (fazeecentage of total waste diverted froamdfill or
incineratorat SNL/NM went from 4'percent in the baseline year of 2008 to 64 percent in
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2022. The newastdnitiative, Zero Waste Every Day, had a diversion ra@pefcent
reported at the end of 202

Materials Sustainability Program personnel successfully led an interdepartmental working
group that focused on outreach and education related to the Sustainable Facilities Tool
(SFTool+) that was deployed in 2888 continued in 2028he SFTool+ was created to

track compliance with new DOE sustainability requirements. In addition, program personnel
ensured that the 350APR O0green | anguageo6 ¢
contract categories valuadre thar$250,000. The 350APR clause states that a
subcontractor shal/l oprovide its services
green products, reduces greenhouse gas emissions and protects the health and wellbeing of
building occupants, service proddand visitos i n t he facilityd and -
of products must be submittddhe addition of this clause in subcontractor contracts and

the requirement to use SFTool+ for reporting genguatetasinglata formore thar$29

million spent in fiscal year 2024. This data captured purchases that were compliant and
noncompliant with environmental specifications in seven federal programs that outline

product parameters. Data collected on biobased product purchases indd&gsent dayt

from 2023, which prowed evidence that implementation of the SFTool+ has helped

improve compliance with the governing Federal Acquisition Regtitsi@30APR clause
requirements and product parameters were also added into 41 construction specifications,
whichfurthercontributed to the increase in reporting the use of biobased groduct

National Environmental Policy Act Program.NEPA Program personnel provide

technical assistance to ensure that Sandia operations and activities are reviewed for NEPA
compliance at all Sandia sites. Féedarallyproposed projects and activities, project

owners must complete a NEPA checklist using the online NEPA Module application. A
NEPA checklist is an internal form that NEPA Program personnel use to review proposed
projects and activities for compliance witliPNEAfter reviewing a NEPA checklist,

NEPA Program personnel determine whether proposed projects and activities have been
evaluated in existing NEPA documentation. In addition, other relevant environmental
program subject matter experts review NEPA checklists to identify any applicable
environmetal permitting and/or other requirements for the proposed work and then
communicate this to project manadar024, program personnel revievd&¥proposed
projects through the NEPA online tool, and an additi®iab8tine maintenance activities
werereviewed through the Routine Maintenance Criteria SharePoint site.

As part ofongoingcoordination witlthe KAFB NEPA office Air Force 813 fornfer nine
proposed projectgere submitted BYyEPA Program personnel on behalf of the Sandia
Field Office

In addition, Sandia NEP&ogram personnebntinued working on the 2023 NEPA
Corrective Action PlaiThe goal of the corrective action plan is to better facilitate
DOE/NNSA decisiormaking to effect efficient mission executi@@Ndt/NM . In 2024,
the NEPA program completed 8&rcenpf the objectives outlined in the Corrective
Action PlanNEPA Program personn&lipported development of the Preliminary Draft
Site Wide Environmental Impact Staten®WEIS to an Administrativdraft SWEISn
2024 Lastly, pogrampersonnetontinued to provide ongoing support for NEPA and
related environmental documentation requirements for two capitahlipeposed
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projects, Power Sources Capability and Combined Radiation Environments for Survivability
Testing (CREST).

Oil Storage Program. Qil storage containers and equipment are managed, operated, and
maintained to prevent inadvertent releases to the environment and to comply with applicable
regulations. In 2@2the inventory of oil storage containers operating undsartioa

National Laboratories Spill Prevention, Control, and Countecineasi4& Btanonary
aboveground storage tanks. Additional oil storage capacigjallobsirums, mobile and

portable containers, mobile refuelers, affdled operabnal equipment exists throughout

the site. There were no reportable gshsciated withpill Prevention, Control, and
Countermeasure Plaih storage containers and equiprre202.

Terrestrial Surveillance Program.Terrestrial Surveillance Program personnel collect
various environmental sample maedaudng surface sodndarroyo sediment, at-@ite

and perimeter locatior®&oil and sediment samples are analyzeatifological and
nonradiological (metat®)nstituentsStatistical analysis was performed on sample results
from 2024. When the sample results at asit@tocation are significantly different from
and greater than perimesed historical of§iteresults and the sample results at tksgten
location are trending upward, it is noted for further evaluation.

Analyss of 202 results for selected radionuclides revealed no statistically significant
population differencesith increasing trends in the-site location sample resultealysis
resultdor specifiametals identifiel4 instances of statistical significance for the following
metals: aluminum, arsenic, beryllium, chromium (total), copper, iron, nickel, selenium, and
thallium. The results from this group of metals were compared to reference values and to
results from prewus years. No results met xceeded New Mexico Environment
Departmen{NMED) soil screening levels for residential use.

Three orsite locations were analyzed for high explosive compih@ndsvere no
detections above the method detection limit. Orsét@hocation was analyzed for
perchlorate. Thestimated perchlorate result was beloMIED soil screening level for
residential use.

Environmental dosimetengreused to measure the dose from ambient gamma radiation

The average annual dose rat@924are below the local estimated value of 89 mrem from

natural background sourcElse difference may be attributed to a variety of elevations, the
proximity to bedrock, and the spontaneous nature of radioactivity.

Waste Management Program.Wastes (including solid wastes, hazardous wastes, and
radioactive wastes) are generated during ongoing operations. The wastes are collected
andmanaged (i.e., stored, treated, and packaged) at SNL/NMobkefgrehippetb off-

site permitted facilities. In 202he following types of waste were handled and shipped:
low-levelradioactive waste, mixed {@wel radioactive waste, hazardous waste,
polychlorinated biphenyl waste, other regulated waste (asbestos containing nvasties, che
and infectious waste), and solid wi&éerials were recycled in the categories of
commercial, construction, and demolition solid vaasteegulated or chemical wadiks.
guantities of each type of waste vary from year to year, andithpea@@fes were similar

to quantities generated and managed in previous years.
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NMED has issued two permits for hazardousrvared waste management activities; post
closure care, and letegm monitoring anthaintenance at SNL/NM: the Resource
Conservation and Recovery Ratility Operating Permit and the Chemical Waste Landfill
PostClosure Care Permit. The Resource Conservation and RecokanjlicOperating
Permit was modified twice in 2024. D@t Sandia personsebmitted a comprehensive
request for renewal of the Resource Conservation and Recovery Act Facility Operating
Permit in 2024; threquesincluded a previoustybmitted request for renewal of the
Chemical Waste Landfill P@dbsure CarBermit.

During 2024, DOE/NNSA and Sandia personnel met all regulatory deadlines and provided
anannual update of mixed waste activities during the previous year. Sandia personnel
managed 1.#&ibic meters of mixed transuramaste that was subject to the Federal

Facility Compliance Order. In addition, DOE and Sandia personnel requestgdax four
extension to the deadline for shipment of mixed transuranic waste to the Waste Isolation
Pilot Plant. The extension was necessarjodeductions in Waste Isolatidotf?lant

capabitly to receive the mixed transucamastes managed at SNL/NM. The deadline
extension was approved by the New Mexico Environment Department Hazardous Waste
Bureau.

Representatives of the New Mexico Environment Department Hazardous Waste Bureau
performeda nanotice hazardous waste compliance evaluation inspection of the entire
SNL/NM site from April 230 May 1, 202ANMED issued a final notice of violation on
October 22, 2024. The notice of violation included one finding related to container labels
and one finding related to labeling and management of waste light bulbs. All findings were
corrected during the inspection, andurther action was required.

Water Quality Programs. Sandia personnel monitor water quality through numerous
programa including the Oil Storage Program, Safe Drinking Water Protection Program,
Stormwater Program, Surface Discharge Program, and Wastewater Discharget®rogram
ensure compliance widderal, state, and looadjuirements

Safe Drinking Water Protection Program . Drinking water is supplied by ti&FB-owned
system. Sandia personnel adhexiBD regulations when operating and maintathing
drinking water system. In 203afe Drinking Water Protecti®rogram personnel
coordinated witlKAFB to support compliance activities.

Stormwater Program.  Three EPA National Pollutant Discharge Elimination System permits
are maintained, and all required compliance activities were conducted/iar2bly
compliance inspections were conduct@ @nstruction sites under the Construction
General Permit and at 4i8es under the Mullector General Permit. Water quality

sampling was conducted at 16 locations under theSgletibr General Perrand at

5locations under the Municipal Separate Storm Sewer System Permit.

Surface Discharge Program.  All planned watdvased discharges to the ground surface are
reviewed to comply with regulations. Id2@2individual discharge requests for SNL/NM
were approved. Approved releases complietNMiED requirement$ersonneét

SNL/NM continue to operate the two evaporative lagoons through Discharg&3ermit
issued by thEMED Ground Water Quality Bureau. Samples were collected from Lagoon 1
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and Lagoon 8n July9, 202. Sample fractions were collected for major ions, total dissolved
solids, and purgeable and extractable organics as spdisieltbirge Permt30(DP-

530. Laboratory analysis results indicated that all detected constituents met the state
standards.

Wastewater Discharge Program.  Wastewater is discharged from six permittest@n

outfalls. In2024, wastewater was monitored, amalgermitmandated split samplings were
conducted with the Albuquerque Bernalillo County Water Utility Authority. All routine
monitoring and split sampling events met the standards set by the Albuquerque Bernalillo
County Water Utility Authority Sewer Usa Afastewater Control Ordinance requirements
except fochemical oxygen demand samples collected from the Permit 2069K outfall on
December 12, 2024. A root cause investigation of this exceedance was conducted; however,
a root cause could not be determibestussions with the Albuquerque Bernalillo County

Water Utility Authority about this exceedance are ongoing.

TheAlbuquerque Bernalillo County Water Utility Authpetyormed annual inspections
on May 23, 2024 facilities that discharge within permitted flow baeB@A, G, K and
2238A Permit renewal inspections for Industrial Discharge Permits 2069keaad |
performedon June 6, 2024, aftat 2069G and K on December 9, 2094 issues or
findings were identified during any of these inspgction

Wildland Fire ManagementProgram. In line with Sand@& Wildland Fire Management

Plan, personnak SNL/NM conductedwo assessments of wildland fire threats to remote
buildings and treated vegetation around propandnaeksote arede lower fire risk. In

2024, fire breaks around an explesest sitavere enhancduy clearing brush and-de

limbing trees, which is anticipated to decrease fire hazards. Additionally, KAFB personnel
carried out prescribed burns in different areas of the base and iteplénetmitigation

along shared roads used by both KAFB and SNLeionnel
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Chapter 1. Introduction to Sandia National
Laboratories, Albuguerque, New Mexico

T - — < —

Sandiafoothills

OVERVIEW A Sandia National Laboratories, located on Kirtland Air Force Base in Albuquerque, New

Mexico, was designated a national laboratory in 1979. Operating for the National Nuclear Security

Administration, the core mission is to provide science and engineeringsu pport f or the nationbs r
weapons stockpile. In addition, Sandia personnel collaborate with government agencies, the industrial

sector, and universities to develop and commercialize new technologies.

This annual site environmental rep@BER)was prepared in accordance with and as
required by the U.Bepartment of Energy (DOE) per DOE O 231.1B, Admin Change 1
Environment Safety and Health RB@it@g231.1B, Admin Change 1 20T2)s report
describes the environmental protection programs currently in place at Sandia National
Laboratories, New Mexico (SNL/NM), located in Albuquerque, New Mexico, and is made
available to the publicaefectronic form &andia Environmental Repd@sndia n.d.)

Sandia National Laboratories (Sandia) is a multimission laboratory managed and operated
by National Technology & Engineeriaglutions of Sandia, LLC (NTESS), a wholly owned
subsidiary of Honeywell International Inc., for the DOE National Nuclear Security
AdministratiofDOE/NNSA). The DOENNSA Sandia Field Office administers the

Prime @ntract and oversees contractor operations. Building on its original nuclear weapons
mission, Sandia research and development programs support a wide variety of national
security missions, resulting in technologies for nonproliferation, homelandessengyty,

and infrastructure, and defenséesys and assessments.
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Introduction to Sandia National Laboratories, Albuquerque, New Mexico

While most 202program activities were performed continuously, they are reported on a
calendayear basis unless otherwise noted. Programs based on the fiscal year operate from
Octoberl through September 30, annually.

1.1 Purpose

Operating since 1949, Sandiads core purpos
interest. As a Federally Funded Research and Development Center, Sandia operates in the
public interest withbjectivity and independence, free from organizatmmfétts of

interest, maintaining core competencies in missions of national significance. Our principal
mission is to deliver on commitments to nuclear deterrent, nuclear nonproliferation, and
critical work for the national security community. Sand@npet anticipate and resolve

emerging national security challenges and inform the national debate for which technology
policy is critical to preserving security and freedom throughout theénkamidation about

new technologies and accomplishments can be fodbaddd NewSandia n.d.)

1.2 History

Sandia operations began in 1945 as Z Division, the ordnance design, testing, and assembly
armof Los Alamos Scientific Laboratory (now Los Alamos National Laboratory). The
division moved to Sandia Base (now merged into Kirtland Air Force Base [KAE#]), loca

on the perimeter of Albuquerque, to be near an airfield and to work closely with the military.
In 1948, ZDivision became a separate branch of the Los Alamos Scientific Laboratory and
was renamed Sandia Laboratory. On November 1, 1949, Sandia @graavhblly

owned subsidiary of Western Electric, began managing and operating Sandia Laboratory.
In 1979, Congress recognized the facility as a national laboratory. From 192316, mid
Sandia Corporation was a wholly owned subsidiary of Martin Marietta (merging with
Lockheed Corporation in 1995 to form Lockheed Martin Corporation). In May 2017, the
management and operating contractor changed to NTESS. For more defditg)tse

The Sandia workforce at all sites totaled approxib@@dlgemployeeand contractors
in 202, with 13299employees located at SNL/N[Mandia n.d.)

=y - S Ml ¢ 5%
Sandia recognized as a national laboratory
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1.3 Location Description

Figurel.l shows the KAFB boundary, its land designations, and the agencies that operate
within those boundaries. Located at the foot of the Manzanita Mountains, KAFB is a

military installation that spans approximately 58¢t8%, including 20,486 acres that are
withdrawn landwithheld from the public domaifiom the Cibola National Forest through

an agreement with the UFBrest Servid@®OE 1999) More than 450 federal government

and private sector tenants and associated units operate oflLK3\F&r Force 2012)

KAFB and SNL/ NM are adjacent to Al buqueraqu
north, northeast, west, and southwest boundaries. The Albuquerque International Sunport
(airport) and Mesa del 8@ 12,80@cre mixedise urban area under developfmeme

westof KAFB. The Pueblo of Isleta is south of the KAFB boundary.

Sandia conducts operations on DRIESA -owned property, neDOE/NNSA -owned

property contracted from other federal and state agencies, and privately owned leased
property. Sandia sites located on DNMESA -owned property comprise 2,938 acres and
include five technical aréBOE 1999) At nonDOE/NNSA -owned property, Sandia

personnel conduct operations on 5,637 acres of land permitted from AeRd:Se,

aportion of which are on land withdrawn by the U.S. Forest $8amcka 2006)

DOE/NNSA leases approximately 2,750 acres from the New Mexico State Land Office
(LaSemilla Buffer Zone) west of the KAFB boundary. This area serves as a margin of safety
and a sound buffer for testing operations. In addition, Sandia personnel conduct operations
a off-site leased facilities. There are approxinéa2élyillion gross square fedtexisting

facilities at SNL/NMSandia n.d.)

1.4 Demographics

New Mexico is the fifthargest state in the United States, encompassing approximately
121,00 quar e mi | e s .4pdpadation Mas 230,256 CeAsti?Bureau
2024) Albuqueque is the largest city in the state, with an estimated populatioB2§ 560,
in 2024(U.S. Census Bureau 20ZhEg estimated metropolitan area population of
AlbuquerqueRigurel.2) was926,303n 202, which includes population totals for
Bernalillo County (contains Albuquergue), Sandoval County (contains Rio Rancho),
Torrance County (contains Moriarty), and Valencia County (contains Belen and Los Lunas)
(U.S. Census Bureau 2024)

New Mexico, known as the Land of Enchantment, is in the American Southwest

Bordered by Texas to the east and south, Arizona to the west, and Colorado to the north.

New Mexico's history includes periods as a Spanish colony, a Mexican territory, and an

American territory before becoming a state in 1912.
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Figure 1.1. SNL/NM location, including technical areas
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1.5

151

Activities and Facilities

SNL/NM consists of five secured technical @&rdaschnical Area | (T, Technical Area
Il (TA-I), Technical Area Il (TAIl), Technical Area IV (TAV), and Technical Area V
(TA-V)i buildings and structures in unsecured leased areas, and severastiegaieas
(Figurel.l).

The Technical Areas

TA-l is inthe northern portion of KAFB, and operations there include the main
administrative center and numerous laboratories and bdffisésctivities performed

in TA-l are dedicated to weapon design, research and development on weapon systems,
limited production of weapon systems components, technology transfegtfbighance
computing, andnergy research programs. Facilitiesihifdude several assembly and
manufacturing areas; environmental test facilities; and various laboratories, such as the lon
Beam Laboratory, the Advanced Manufacturing Processes Laboratory, the Neutron
Generator Facility, the Processing and Environmental Technology Laboratory, the Joint
Computational Engineering Laboratory, the Sandia Tomography and Radionuclide
Transport Laboraty, and the Microsystems and Engineering Sciences Applications
Complex.

TA-II, located south of TA includes both technical facilities and infrastructure support.
Buildings include the Explosives Components Facility, the Hazardous Waste Handling Unit,
the Solid Waste Collection and Recycling Center, the Construction aliibbdéecycle

Center, and the National Infrastructure Simulation and Analysis Center.

TA-Ill, located in the soutbentral part of KAFB, is the largest and most remote of the

technical areas. There are large outdoor test areas as well as facilities that can accommodate
indoor testing. Tharea is used for engineering test activities guaeréargescale safety

and/or security buffers (e.g., collisiesting sled tracks, centrifuges, vibration test facilities,

and impact test complexesfed of the outdoor test areas include the Rocket Sled Test

Facility, the Water Impact/Drop Toweomplex, and the Terminal Ballistics Facility. A few

of the indoor test facilities include the Centrifuge Facility, the Mechanical Shock Facility, and
the Thermal Test Complex. The Radioactive and Mixed Waste Management Unit is in the
southern portion of TAIl. The Mixed Waste Landfill, the Chemical Waste Landfilhand
Corrective Action Management Unit are also HITA

TA-1V, located south of TA, includes facilities used to conduct research and development
activities in inertial confinement fusion, pulsed power, and nuclear particle acceleration.
Accelerators located in X include the Z Machine, the Radiographiegrated Test

Stand, the Higknergy Radiation Megavolt Electron Sollkcine Saturn Accelerator, and

the ShorPulse High Intensity NanosecondRAdiator.

TA-V, adjacent to the northeast portion ofMAincludes facilities that routinely handle
radioactive materials used in experimental research and development programs. Capabilities
include reactor technology, radiation transport techniques, radraage da materials,

and radiation vulnerability assessments. Some of the facilitids imclile the Gamma

Irradiation Facility, th&nnular Core Research Reactor, the Sandia Pulsed Reactor/Critical
Experiments, and the Auxiliary Hot Cell Unit.
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1.5.2

1.6

16.1

Other Facilities and Areas

Several remote test areas are located east and southedi$tvathidthe canyons and
foothills of the U.S. Forest Service withdrawriia#esyo del Coyote, Lurance Canyon,
Madera Canyon, and Sol se Mete Céngarthe west side of the Manzano Mountains
(Figurel.1l). The remote test areas directly to the east-tif &ke known collectively as
Coyote Test Field. These areas are used for environmental and developmental testing,
including explosive ordnance testing, impact testing, rocket firing experiments; and open
burn thermal testing.

Sandia personnel operate several facilities on a combination of properties leased or owned
by DOE/NNSA outside the boundaries of KAFB. The Center for Integrated
Nanotechnologies; the Microsystems Engineering, Sciences and ApfQlaraiars the
International Programs Office; the Innovation Parkway Office Center; and the National
Museum of Nuclear Science and History are all on Eubank Boulevard Southeast within one
mile of KAFB.Off-site projects incledbut are not limited tthe Advanced Materials

Laboratory at the University of New Mexico, the North Slope Sites in Alaska, the Weapons
Evaluation Test Laboratory at the Pantex Plant in, BexhtheScaled Wind Farm

Technology facilityn Texas.

Environmental Setting

SNL/NM is in the high desert region of central New Mexico. The mountainseastthe

and theplateaus on the west create a diverse range of geological, hydrological, ecological,
and climatic settings. A maximum elevation of 7,986 feet occurs on the eastern edges of
KAFB; the mean elevation is 5,384 feet.

The most prominent topographic feature in the Albuquerque area is the Sandia Mountains,
which are east of the city. The Sandia Mountains formi¢el@ng escarpment

distinguished by steep cliffs, pinnacles, and narrow canyons; the tallest poaOs=Sandi

at 10,678 feet. The Sandia Mountains are divided from the Manzanita Mountains to the
south by Tijeras Canydriqurel.l).

Tijeras Arroyo, a major topographic feature, is situated diagonally northeast to southwest on
KAFB. The watershed drained by Tijeras Arroyo includes the southern Sandia Mountains,
the Manzanita Mountains, and the north end of the Manzano Mountainsoyihes ainy

excepfor brief periodsluring heavy downpours, which can cause flash floods. The arroyo
originates in Tijeras Canyon and runs coincident with the Tijeras Fault for several miles
before deviating to the southwest; it discharges to the Ri@@pmandximately six miles

from the western boundary of KAFB.

Geology and Hydrology

SNL/NM and KAFB are situated in a geologic setting that was subjected to relatively recent
episodes of basaltic volcanism and ongoing regional rifting (i.e., crustal extension). The Rio
Grande Rift formed a series of connected, dbvapped basins filledtv sedimentary

deposits. The Rio Grande Rift extends for about 450 miles from Leadville, Colorado, into
New Mexico; Albuquerque and KAFB are within this rift valley.
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The Albuguerque Basin is a major structural feature and is one of sevésalitterth

trending sedimeifilled basins formed by the Rioande Rift. The Albuquerque Basin is
approximately 3@iles wide, 100 miles long, and 3sg@@re miles in ar@rant 1982)

On the east, uplifted fault blocks manifested by the Sandia, Manzanita, and Manzano
mountains bound the basin. The western side of the basin is bound by the Lucero Uplift

to the south and by the Rio Puerco Fault Belt and the Nacimiento Uplift athibennort

end. There is major structural relief but relatively little topographic relief along the Rio
Puerco Fault Belt on the northwestern side of the basin. The Albuquerque Basin is drained
to the south through the Rio Puerco and the Rio Grande.

Several faults run through KARBgurel.3). The Tijeras Fault, which has been traced as

far north as Madrid, New Mexico, trends southwesterly through Tijeras Canyon and across
KAFB. The Tijeras Fault is a strétigp fault on which movement is horizontal and parallel

to the strike of the fault.ag@y movement along the Tijeras Fault can be traced to the late
Precambrian period, 5fllion years ago, and traces of the fault 20 miles northeast of

KAFB have been active as recently as the late Pleistocene epoch, 12,000 years ago. The
system of mindiaults associated with the Tijeras Fault on KAFB is collectively referred to

as the Tijeras Fault Complex. The Tijeras Fault Complex marks a distinct boundary between
the Precambrian and Paleozoic bedrock geology on the east and the Tertiary and Quaternary
sedimentilled basin to the west. This geologic boundary also forms a boundary between the
two major groundwater regimes at KAFB.
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Figure 1.3. Faults and hydrogeologically distinct areas
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The Sandia Fault establishes the eastern boundary of the Albuquerque Basin on KAFB. The
up-thrown side of the fault is manifested as the Sandia and Manzanita mountains. The total
vertical structural offset is on the orderofi3l es. Sout h of KAFB, t h
boundary is the Hubbell Spring Fault. The Sandia Fault and Hubbell Sfirgygteas

are northtrending, dowsto-the-west, en echelon normal faults, which formed in the mid to

late Tertiary Period (25 million years and youhgerhsky and Tedford 1991, Woodward

1982) The Sandia Fault converges with the Tijeras Fault and the Hubbell Spring Fault in the
region of KAFB identified as the Tijeras Fault Complex.

Normal faults are areasi n whi c h trises steeichirtg bud esd breaking, and the
two sides of the fault are moving up and down relative to each other.

1.6.1.1 Surface Water

Three separate watersheds are located within portions of KAFB and SNL/NM:
1 Tijeras Arroyo watershed
1 Unnamed closed basin
1 Hubbell Spring watershed

The Tijeras Arroyo watershed encompasses the northernmost portion of KAFB, including
SNL/NM technicalread, Il, and IV, and Lurance Canydm unnamed closed basin
encompasses the central portion of KAFB immediately south of the Tijeras Arroyo
watersheadlong withTA-V, the majority of TAIl, and portions of Coyote Test Field to

the east of TAIl. The Hubbell Spring watershed encompasses the southern portions of
KAFB, including some portions of Coyote Test Field.

The primary surface water feature on KAFB and SNL/NM is the Tijeras Arroyo. The

Tijeras Arroyo originates in the Sandia and Manzanita Mountains to the east of SNL/NM
and flows through KAFB in a roughly northeast to southwest direction. The Tijeras Arroyo

is a tributary to the Rio Grande, which lies approximately six miles downstream and to the
west of the KAFB boundary. The Tijeras Arroyo is an ephemeral stream, flowing only for
short durations in response to rainfall and snowbmstharges from Tijerasrdyo to the

Rio Grande occur infrequently, in response to large storm events which occur most typically
during the summer monsoon season-Qciigber).

There are no named or wadifined drainages in either the closed basin or Hubbell Spring
Basin. Surface flow in these basins is limited to stormwater runoff as stretetriovater

runoff that flows over the ground as a thin, even layer that is not concentrated in)a channel
or in small gullies. Any stormwater flows that leave the boundary of KAFB and SNL/NM

in these basins travel to unnamed playa lakes located immediately west of KAFB. Under
extreme precipitation conditions, it may be possible forifldlaes Hubbell Spring Basin to
overfill the playa lakes and discharge into Hells Canyon, a tributary to the Rio Grande that
flows southwest from the southern boundary of KAFB.

Two perennial springsCoyote Springs and Sol se Mete Spramng located on KAFB. In
addition, one perennial spring (Hubbell Spring) is located immediately south of the KAFB
boundary on the Pueblo of Isleta. Numerous ephemeral springs occur in theafabthills
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the eastern reach of Arroyo del Coyote. Surface water flowing from these springs infiltrate
ashort distance from the springs and do not contribute flow to Tijeras Arroyo.

1.6.1.2 Groundwater

The hydrogeological system at KAFB is divided into two areas separated by the Tijeras Fault
Complex igurel.3, modified fronSiteWide Hydrogeologic Characterization Project, Calendar
Year 1995 Annual Ref@ahdia 1996)To the east of the Tijeras Fault Complex, the
hydrogeology sharacterized by fractured and faulted bedrock coveréurbiager of

mostly dry alluvium. Depths to groundwater east of the Tijeras Fault Complex range from
approximately 46 to 3&tbelow ground surface. On the west side of the Tijeras Fault
Complex, groundwater in thegional aquifer is containealinvial sediments, and depths

to groundwater range from approximately 451 to 571 feet below ground surface.

A perched groundwater system overlies the regional aquifer in the north portion of KAFB.
The systermaxtends from TA south to the Tijeras Arroyo Golf Course. The western extent

of the perched groundwater syslesbetween Wyoming Boulevard ane#sdwest

runwayof the Albugquerque International Sunport. The eastern extent is just east of the

KAFB landfill and may be bounded by the West Sandia Fagtotlihdwater gradient

within theperched groundwater systerno the southeast, and the depth tomplwater is
approximately 269 feet below ground surface in the west and 350 feet below ground surface
in the east. Groundwater recharge in the eastern portion of KAFB is primarily derived from
precipitation on the mountain front and along the major arfaywsver, the amount of

recharge occurring in the foothills and canyons is not well characterized.

The primary regional aquifer in the Albuquerque Basin is within the upper unit and, to a
lesser degree, the middle unit of the Santa Fe Group Aquifer System. Albuquerque Bernalillo
County Water Utility Authority (ABCWUA) water supply wells gereeaityhe most
productive portion of the aquifer on the east side of the Rio Grande. Theyrattheslis

are screened in the sediments associated with Ancestral Rio Grande~ipedi®). (

Prior to extensive urban development in the Albuquerque area beginning in the 1950s,
regional groundwater in the KAFB area primarily flowed to the southwest. As a result of
groundwater withdrawal, the local water table has dropped by as much a@ hdinfeet
McAda and Kernodle 1998pwever, in the last 10 to 15 yeheswater table has

recovered as ABCWUA has transitioned to using the Rio Grande as a water source.
Groundwater withdrawal from KAFB and ABCWUA wells at the north end of KAFB have
created a trougdlike depression in the water table, causing flow todreedinortheast in

the direction of the well fields.

Until recently, water levelsclinedhearly 1.5 feet per year, which was associated with long
term pumping of KAFB and ABCWUA production wells. However, since late 2008,
hydrographs faregional aquifer wells in the northern part of KAFB show an increasing
trend in groundwater elevations sBnmeably, this is in response to ABCWUA transitioning
to surface water withdrawals for potable water supplies and decreasing dependence on
production wells immediately north of KAFB.
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1.6.2 Ecology

An ecosystem is a network of living organisms and nonliving components that interact with
one another to comprise an overall environment. The ecosystem at SNL/NM includes the
interactions among many living compoifiestech as humans, animaidsectsplants,

andfungii within several habitat types. Nonliving components within the ecosystem include
air, water, mineral soil, buildings, structures, roads, and paved surfaces. Tae habitats
SNL/NM include grasslands, woodland, arroyo shrub, scatteregupifien and closed

canopy pificfuniper. This ecosystem is a dynamic entity that is impacted by external and
internal factors. External factors include such influas@éisnate, time, topography, and

biota. Internalactors include the introduction of Roative species to the ecosystem and
human disturbance and interactions (through development) within the various habitats.

The desert grasslands of New Mexico have been heavily disturbed during the last 150 years,
with asteady transition of what was once extensive grassland into sfibuthePelddie,

Moir and Spellenberg 1996)cClaran and Van Devender (eds) J9M)/NM and

KAFB grasslands have bexmluded from grazing since the 1940s. Prior to this time, the
grasslands were affected by anthropogenic (i.e.-baseal) activities. The extent and

severity of alteration to the grasslands has not bedoauvetiented. Grasslands a

SNL/NM and KAFB are found both within and outside the Sandia technical areas between
elevations of 5,200 and 5,700 feet. The SNL/NM and KAFB grasslands, which can best be
described as fragments of historic grasslands, are bordebsaoh lfhuquerque to the

north and west, forest lands to the east, andgatdieg shrublands to the south. These
grasslands provide necessary habitat to support many species of birds, reptiles, amphibians,
and mammals.

SNL/NM and KAFBwoodland areas rise to the east from the grassland areas. The
woodlands are typical of those in central New Mexico, consisting almost entirely of pifion
pine and juniper species mosaics, commonly referred to gsipifienhabitat. At the

highest elevains of SNL/NMand KAFBmanaged lands, scattered ponderosa pines are
present in low numbers.

A diverse set of plant and animal communities have resulted from the large tracts within
SNL/NM and KAFB that are undevelopedUndeveloped land generally refers to natural
areas that have not been altered for human use.

Tablel-1 lists some of the common species of birds, mammals, reptiles, amphibians, and
plants that have been encountereditChapter rovides more information on the
ecology of the area.
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Table 1-1. Plants and animals commonly identified in various life zones across KAFB

Common Name

Scientific Name

Common Name

Scientific Name

Birds
American kestrel Falco sparverius Ladder-backed woodpecker Dryobates scalaris
Black-chinned hummingbird Archilochus alexandri Loggerhead shrike Lanius ludovicianus
Black-throated sparrow Amphispiza bilineata Northern mockingbird Mimus polyglottos
Common raven Corvus corax Red-tailed hawk Buteo jamaicensis

Dark-eyed junco

Junco hyemalis

Spotted towhee

Pipilo maculatus

Horned lark Eremophila alpestris Western kingbird Tyrannus verticalis

House finch Haemorhous mexicanus Western meadowlark Sturnella neglecta
Mammals

American black bear Ursus americanus Deer mouse Peromyscus maniculatus

Banner-tailed kangaroo rat Dipodomys spectabilis Desert cottontail Sylvilagus audubonii

Blacktailed jackrabbit Lepus californicus Gray fox Urocyon cinereoargenteus

Bobcat Lynx rufus Gunni son0s pr al Cynomysgunnisoni

Coyote Canis latrans Mule deer Odocoileus hemionus
Reptiles and Amphibians

Chihuahuan spotted whiptail Aspidoscelis exsanguis Great plains skink Eumeces obsoletus

Desert side-blotched lizard Uta stansburiana Long-nosed snake Rhinocheilus lecontei

Eastern collared lizard

Crotaphytus collaris

Mexican spadefoot toad

Spea multiplicata

Gopher snake

Pituophis catenifer

New Mexico whiptail

Aspidoscelis neomexicana

Greater short-horned lizard

Phrynosoma hernandesi

Prairie rattlesnake

Crotalus viridis

Plants
Apache plume Fallugia paradoxa New Mexico feathergrass Hesperostipa neomexicana
Black grama Bouteloua eriopoda One-seed juniper Juniperus monosperma
Blue grama Bouteloua gracilis Pifion pine Pinus edulis
Bush muhly Muhlenbergia porteri Purple three-awn Aristida purpurea

Intermediate yucca

Yucca intermedia

Ring muhly

Muhlenbergia torreyi

Jamesd galleta

Hilaria jamesii

Shrub live oak

Quercus turbinella

1.6.3 Climate

Large diurnal temperature ranges, summer monsoons, and frequent drying winds
characterize the regional climate in the Albuquerque Basin and the Sandia, Manzanita, and
Manzano mountains.

Temperatures are typical of midlatitude dry continental climates, with summer high
temperatures in the basin around 90°F and winter high temperatures around 50°F. Daily low
temperatures range from around 60°F in the summer to around 20°F in the widtgr. The
continental climate also produces low average humidity in the late spring and early summer
prior to the onset of the monsoon seaBaytime relative humidities can be between 5 and

20 percent in the spring and early summer, withi#4averages ne& percent.

Wintertime 24our averages are near 50 percent.

Precipitation varies across the region, with many locations in the higher elevations of the
mountains receiving annual precipitation in the form of rainfall and snowfall greater than
that of locations in the Albuquergue Basin. The winter season in tiieeAje Basin and
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1.7

1.8

around SNL/NM is generally dry, with an average of less than 1.5 inches of precipitation
falling between December and February. Most precipitation falls between July and October,
mainly in the form of brief, heavy rain showers. According to the Natioraicd)ata

Center, the average annual precipitation is approximateigt8&84at Albuquerque

International Sunpo(National Climate Data Center n.d.)

Sitespecific meteorology is influencegimximity to topographic features, such as

mountains, canyons, and arroyos. These features influence local wind patterns across the
site. Canyons and arroyos tend to channel or funnel wind, whereas mountains create upslope
and downslope diurnal wildw patterns. Winds tend to blow toward the mountains or

upthe Rio Grande Valley during the/, and nocturnal winds tend to blow down the

mountains toward the Rio Grande Valley. These topographdtatsd wind flows can be
enhanced or negated by weathsesys that move across the southwestern United States.

The strongest winds occur in the spring when monthly wind speeds average 10 miles per
hour and wind gusts commonly reach 50 miles peiGiapter Hrovides more

information on meteorological conditions.

Overview of the Environmental Management System

Sandia integrates environmental protection with its missions through the Environmental
Management System. The Environmental Management System is a set of interrelated
elements used to establish policy and environmental objectives that enable Saralia personn
to reduce negative environmental impacts and environmental risk, as well as increase
operating efficiency through a continuing cycle of planning, implementing, evaluating,

andi mproving processes. The scope of Sandi ac
ercompasses all activities, products, and services that have the potential to interact with the
environment at all of Sandiads numerous | o

Sandia has established environmental programs at SNL/NM (listed in the next section) that
are instrumental in the implementation, maintenance, and continual improvement of the
Environmental Management System at this site. For more information on the
Environmental Management SystemSestior8.3

Environmental Programs and Focus Areas

Sandia personnel collect data to determine and report the impact of existing operations on

the environmeniThese environmental program activities meet or exceed federal, state, and

| ocal environment al reqguirements as well a
Presidential executive orders and DOE guidance documents are also used to establish
program cteria.

Environmental monitoring began at SNL/NM in 1959, when the principal objective was

to monitor radioactive effluents and determine any associated environmental impacts. Since
then, environmental programs and waste management, along with other Environment,
Safety, and Health (ES&H) activities, have expanded greatly. The current environmental
programs and focus areas are presenkeguirel.4.
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Figure 1.4.Environmental programs and focus areas at SNL/NM

The following chapters and sections detail the current environmental programs and focus
areas at SNL/NM:

1 Cultural Resources Prograhdpter
1 Ecology ProgranChapter B
1 Terrestrial Surveillance Progr&ngpter %
1 Air Quality Compliance aiklated PrograniShapter b
1 Air Quality Compliance Program (Seciidnh
1 Ambient Air Surveillance Progra®ectiorb.2
1 Meteorology PrograrBéctiorb.3
1 Radionuclide National Emission Standards for Hazardous Air Pollutants
Program $ectiorb.4
1 Water Quality ProgramSHapter $
1 Safe Drinking Water Protection Prog(&ectiort.1)
1 Stormwater PrograrBéctior6.2
1 Surface Discharge Progréedtiort.3
1 Wastewater Discharge Progr&exc(ior.4
1 Other Environmental Progran@h@pter Y
National Environmental Policy Act Progr&adtiory’.])
Environmental Education Outrea&e¢tior/.2
Chemical Information System and Chemical Exchange PrSgraion(.3
Materials Sustainability and Pollution Prevention pro@ent®(/.4)
Waste Management Progr&wactior/.9
Environmental Restorati@perations$ectiory.g
LongTerm Stewardship Prograge¢tiory.?7)
Oil Storage Program (Sectiog
Environmental, Release, Response, and RefaémgSectiory.9
Wildland Fire Management Program (Sectidh

=4 =4 4 -8 8 -5 _9_95_°9_-4°

In addition, a summary of compliance efforts is provid&ldapter S8andChapter 9

detailshow quality assurance is implemented for environmental monitoring and sampling.
Chapter 1(@ists environmentaklated permits held for Sandia programs at SNL/NM and
summarizes the compliance history of mixed waste at SNL/NM.
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Chapter 2. Cultural Resources Program

a2

R
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Historic Building 9930, the Explosive Test Facility and Laboratory (photograph by Walter Dickenman, June 22, 2000)

OVERVIEW A Cultural Resources Program personnel coordinate cultural resource compliance, including
review of archaeological resources and historic buildings. Actions that could affect cultural resources
adversely are analyzed initially in a National Environmental Pdicy Act checklist review. DOENNSA s
responsible for ensuring that impacts on cultural resources are assessed and appropriate actions are taken
to mitigate those impacts.

Cultural Resources Program personnel focus primarily éartongreservation and

protection of cultural resources and cultural resource compliance to ensure that the heritage
of Sandia operating areas and their landscapes are maintairtednjoegemation and

protection also ensure that data are available to make proper land use decisions and to assist
with environmental planning. Cultural resources are places and physical evidence of past
human activity: a site, a structure, an object, or a fedtuse of significance to a group

of people traditionally associated with it. There are two main cultural resource categories:
archaeological resources and historic buildings.

Between 1977 and 2092 archaeological survBysovering more than 6,000 acres of

landi were conducted at KAFB, including on Sacamidrolled property. Currently,
2,15Mistorical sites (sites having cultural heritage value) at KAFB have been recommended
as eligibléor inclusion in the National Register of Historic Places.
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Historic building surveys aasisessments completed since 1997 identified multiple
properties and the T Historic District and the Old Centrifuge Historic District as eligible
for inclusion in the National Register of Historic Places. In 1998,-the&li#ric District
facilitieswvere slated for demolition and were documented, per agreement among the New
Mexico State Historic Preservation Offib€dE/NNSA , and the Advisory Council on

Historic Preservation. Bucceeding years, the facilities were decontaminated and torn
down. In D11, the Old Centrifuge Historic District was similarly demolished after
consultation and agreement betw2@&E/NNSA and the New Mexico State Historic
Preservation Officer.

Seven additional historic districts have been identified and are recommended as eligible.
Over time, properties have been demolished or undergone renovations that undercut their
integrity, making them ineligitd®E/NNSA alsohas determined additional properties to

be eligible in consultation with the New Mexico State Historic Preservation Officer.
Currently, there a9 properties eligible for tidational Register of Historic Plades.

additional 92 properties have been evaluated and determinbktifeelitie National

Register of Historic Place by DOE/NNSA in consultation with the New Mexico State
Historic Preservation Officer.

2.1 Cultural History

The prehistoric and historic time periods in the Albuquerque area consist of four major
cultural and temporal periods: the Paleoindian Period, the Archaic Period, the Ancestral
Puebloan Period, and the current Historic Period (AD 1540 to pf€sedéll 1997)

The earliest wallocumented human occupation in New Méxite Paleoindian Period
(10,0005500 Ba) was developed when the climate was cool and precipitation was high,
and it is characterized by stylistically distinct, large, often fluted, lancesttite poapts
(arrowheads).heArchaic Period (55@XCto AD 400) is best defined as the continued
adaptation of Paleoindian groups to the changing climatic conditions. The Ancestral
Puebloan Period\D 40®1540) was an era of change and an increasing dependence on
cultigens (cultivated plants), such as maize, beans, and squash. It was marked by population
growth, greater residential sedentism (staying in one place), the appearance of the bow
andarrow, the appearance of pottery, increasing dependence on storing foods, and
developments in architecture and socidgaliirganizatiod.he 15461542entradef

Francisco Vasquez de Coronado was the first official European entry into the present
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Albuquergue area and denotes the beginning of the current Historic Period. The expedition
found 12 large pueblos clustered along the Rio Grande betweerdpyeBennalillo and
Isleta and several smaller villages to the south.

Although Spanish settlement of the Rio Grande Valley and adjacent areas increased steadily
between 1610 and 1680, Wtes far from peaceful. Quarreling between religious and civil
leaders was common. The Apaches and the Comanches often used TijerasdCiueyon

Sandia and Manzano mountains to stage raids on Spanish and Pueblo communities. Due to
the high frequency of these raids, the Spanish governor authorized the settlement of San
Miguel del Laredo (San Miguel) at the western end of Tijeras Capyatedton. Some

families who settled in San Miguel in 1817 settled along San Antonio Creek, which is a
tributary of Tijeras Creek.

2.2 Historical Context

Figure2.1 displays a timeline of important historic events relaBNLINM . The timeline
covers th@re-nineteentltentury occupancy of the SNL/NMea land® the
establishment of NTESS as the management and operating contractor in 2017.

2.3 Regulatory Criteria

Ensuring compliance with federal and state requirements supportstéreiong
preservation arngrotection of cultural resources, prevents mission delays, and maintains
trust and a strong relationship ViM@E/NNSA , the New Mexico Historic Preservation
Division, and tribal sovereign nations.(3emter §or details on state and federal
requirements related to cultural resources.

2.4 Archaeological Resources

The Sandia archaeological staff helps Sandia persoid@EANNSA maintain

compliance with National Historic Preservation Act, Section 106 requirements. This ensures
that(1) cultural resources and their historic and cultural heritage are preserved and protected
and (2) data are available to make appropriate land esgieanmental planning decisions

at SNL/NM.

Archaeology is the study of the human past through material remains. Contrary to

popular belief, archaeologists do not study dinosaurs, but paleontologistsdo. ...
The archaeological staff reviews projects that involve land disturbances and provides
recommendations for monitoring field activities so archaeological resources are not
inadvertently impactetihe archaeological staff also makes site eligibility recommendations
for inclusion in the National Register of Historic Places.
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Pre 19th
Century

By the nineteenth century, the area along the

Rio Grande between present-day Bernalillo and
the Pueblo of Isleta, including the east side of the
Sandia Mountains, was occupied primarily by
ranchers and miners; however, a small community,
Coyote Springs, was established in the vicinity of a
natural spring along the Arroyo del Coyote.

1947

The Atomic Energy Commission took over all of
the Manhattan Engineer District properties and
operations, including Z Division of Los Alamos.

1948

Z Division was redesignated Sandia Laboratory,
a branch of Los Alamos.

19th
Century

Mining began and the Tijeras Mining District
extended southward into the northern portion
of what is now KAFB.

1880-
1910

Gold, silver, and copper were mined from Hell
Canyon.

1948

Sandia opened a second Technical Area to the
south of Tech Area |. Designated Tech Area ll,
it housed activities in support of the original
weapon assembly assignment.

1910-
1930s

Lead and fluorspar were mined in Coyote Canyon;
Tijeras Canyon was mined for gold into the 1930s.
Most of the mining in the area that is now KAFB
ended in the early 1930s.

1949

Sandia Corporation, a subsidiary of Western
Electric, took over management of Sandia
Laboratory, which was separated from

Los Alamos.

1928

Oxnard Field was built on the East Mesa, to the
southeast of Albuquerque. It served as an airport
for the next few years, until the West Mesa Airport
was built further to the west and Oxnard Field
became a private airfield.

1954

Technical Area Il was established for
environmental and developmental testing.

1956

Sandia established a fundamental research
capability, beginning largely with materials
research.

1939

Oxnard Field was used frequently by military
flights for refueling.

1941

The U.S. Army acquired the Oxnard Field site
and the land around it, eventually renaming it
Albuquergque Army Air Field and using itas a
training depot for aircraft mechanics.

1960s

Technical Area IV was created to house pulsed
power facilities; Technical Area V, the nuclear
reactor research and testing facilities, was
separated from Technical Area Il

1970s

Sandia became involved in energy research and
development.

1941-
1954

Land south of that acquired by the U.S. Army and
north of the Pueblo of Isleta was used as the New
Mexico Proving Ground/New Mexico Experimental
Range as a test site for developing the proximity
fuze. The research and technical design of the fuze
was done at Johns Hopkins University and the
University of Chicago. E. ). Workman, a physicist

at the University of New Mexico, took on the
assignment and the contracts for testing the fuze.
He arranged for acquisition of the land, increasing
the size of the test site over time with a series

of leases and purchases. When the New Mexico
Proving Ground closed, the federal government
kept the land, which is now part of KAFB and
identified as Coyote Test Field.

1971

Sandia Base merged into KAFB.

1995

President Clinton announced and DOE deployed
the Science-Based Stockpile Stewardship
Program supported by the Advanced Simulation
and Computing Initiative to provide stockpile
maintenance, design, and testing without
nuclear testing.

1990s

Sandia teamed with Intel to build ASCI Red,
the first of the supercomputers funded by the
Advanced Simulation and Computing Initiative.

1942

The U.S. Army acquired additional land slightly to
the west of Oxnard Field to be used as an Army
Air Forces training station. New runways were
built at what became Kirtland Army Air Field.
When the U.S. Air Force was created in 1947,
Kirtland became an Air Force base.

1990s

Sandia moved into counterterrorism research
and development.

1990s

Sandia participated in U.S. support of the former
Soviet Union in controlling the physical material
from its nuclear program.

1943

The training program at the Oxnard site ended
and the site was converted to a convalescent
center.

1990s

Sandia built on its international work to create
the Cooperative Monitoring Center and has since
created a global security mission area.

1945

The Los Alamos laboratory (part of the
Manhattan Project) in New Mexico reorganized.
Its ordnance engineering activities were
gathered into Z Division, which moved to the
Albuquerque Army Air Field (then renamed
Sandia Base), near Albugquerque.

2000s

Sandia supported the design and testing of
nuclear weapon modifications for the Life
Extension Programs.

2017

NTESS, a Honeywell company, took over the
management and operating contract for Sandia
National Laboratories.

Figure 2.1. Timeline of historical events related to SNL/NM
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2.4.1 Field Methods

Archaeological personnel conduct pedestrian surveys (walking the natural landscape on foot)
and record prehistoric and historic siteEaordance with New Mexico Archaeological

Council guidelingg.10.8 NMAC 2019, 4.10.15 NMAC 2006¢ archaeological staff

provides recommendations regarding the potential effect of proposed undertakings on
prehistoric and historic properties. These
eligibility for nomination to the National Register olisPlaces for Cultural Properties

and Historic Preservation and project mitigation. The archaeological sites are assessed in
accordance with the American Indian Religious Freedom Act (42 U.S.C. 1996) to protect
traditional religions.

A pedestrian survey lightly impacts surface soils. Survey transects arefepaapdrb0

with no more than 40 acres surveyed per person per day. All cultural resources that are at
least 50 years old are recorded on field forms. Archaeologic& deééeett by the

presence of either a cultural feature or 10 or more artifacts that are at least 50 years old
andare separated by no more thafe6 Areas where cultural materials are sparse (fewer

than 10 items) and are at least 50 years old adedeasiisolated occurrences. The
archaeological staff generates a New Mexico Laboratory of Anthropology Inventory Form

for archaeological sites. Archaeological sitempped both manually on graph paper and
digitally. Digital maps are created usingpalgbositioning system unit with sobter

accuracy. Each map includes the site boundary and the locations of the datum, any features
identified, artifact concentrations, important or diagnostic artifacts, drainages or other
landscape features, and toppgic contours. Each site, including any cultural features or

tools, are photographed. All artifacts are analyzed in the field unless morartifeact50

of a given class (e.qg., lithic [stone], prehistoric ceramic, or historic) are present, in which case
a sample of at least 50 is analyzed. Lithic and prehistoric ceramic artifacts are analyzed using
standard Hfield techniques. Ceramics, projectile poirdsptauer diagnostic artifacts are

identified by type and cultural affiliation when sufficieitiLaés for a reliable

determination are present. Isolated occurrences and their location coordinates are recorded
and analyzed. The archaeological staff write all reports of findings and associated
documentation

0 Program Activities and Results 2021 Archaeological Resources
In 2024, the archaeological staff complstderpedestrian surveys, reviewing more than
156 outdoor projectsurveying more th&¥0acresand monitdngfour construction
projects Proposed projects included utility work, building modifications, road grading, and
ongoing operational activities. Multiple archaeological reviews were conducted for projects
on DOE/NNSA land in the Cibola National Forest in the Bogest Service withdrawn
area, as well as on and IHAE/NNSA -permitted property and enviraental restoration
sites. These reviews resulted in more hamitten memos provided to bdlITOE/NNSA
and project owners associated with the proposed work. The memos provided guidance
regarding cultural resource concerns and mitigative measures. Archaeological staff also
participated ifive conceptual analyses to support site planning. The support included
research that identified any potential effects that might result from the proposed site plans.
In addition, in 2024, the archaeological staff céeapte/o surveys under Section 110 of the
National Historic Preservation Act, totaling 326.5 acres. One of the reports was submitted to
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the State Historic Preservation Offigigh concurrence and the other is currently in queue
for State Historic Preservation Offammsultation.

2.5 Historic Buildings

The Sandia historian surveys and assesses historic properties in support of the National
Historic Preservation Act, Section 106, for all properties owB€HINNSA and used

by Sandia personnel at SNL/NM, whether the properties are located on land owned by
DOE/NNSA or are permitted to it. This includes all elements of the built environment

from the Historic Period but is primarily focused on properties built for and used by Sandia
since 1945.

2.5.1 Methods

While a NEPA checklist is in subject matter expert review, the historian reviews the
proposedroject details, visits the work site, analyzes existing photographs of and
documents about the facilities involved, conducts research in the archival and building
drawing collections, and obtains new photographs if needed. The properties potentially
affeded by a proposed project are evaluated within the estatibstwec contexthemes
(weapon design, field testing, environmental testing, weapon assetauylyiamsiin,

stockpile surveillance, nav@apons research, and administration/community) defined by
the 2010 context statemhéBectior?.5.3, which provides the framework for evaluating a
property for historical significar{@andia 2010)ote is made of any previous surveys and
resulting determinations as to the propert
Places.

If there are any questions regarding proposed work and its potential impact on a property
or properties, the historian discusses the matter with the project owner and the NEPA
specialist. The project owner may submit renderings of the anticipated appearance of the
property after work is completed, and the historian may suggesivaltecatibns,

materials, or methods to avoid any adverse effects on the property.

Once a property is understood in context, the historian makes a recommendation as to
whether iis eligible for inclusion in the National Register of Historic Places, summarizing

past determinations and any subsequent changes to the property. Thalsstoraes
arecommendation as to whether the proposed work will have an adverse effect on any
historic properties or districts, includingptaperty where the work is occurring.

Information regarding the property, photographs, maps, a descriptepropibsed work,

any impacts, and the overall recommendation on eligibility as a historic property are captured
on a New Mexico Historic Cultural Properties Inventory form. The Historic Cultural

Properties Inventory form submitted along with a draft letter and any related attachments

to NNSAto support consultation with the New Mexico State Historic Preservation Office.
The historiands recommendation is also cap
expert review.

2.5.2 Previous Building Surveys, Assessments, and Determinations

The Cold War arms race provides the primar
environment through 1989. Sandia drafted a Cold War Context Statement for the New
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Mexico site in 2002 and updated it in 2007. This document was used to support property
evaluations and historic building recommendations in support of National Historic
Preservation Act, Section 106 consultations with the State Historic Preservation Office

In 2010, the context statement was updated and extended to reflect the site and its built
environment in the pestold War period. That same year, Sandia personnel performed a
sitewide survey and assessment to identify properties that might be elthibidtonal
Register of Historic Places. The final recommendai@@BEANNSA identified eight

historic district§one of which is no longer extaant three individually eligible buildings.
DOE/NNSA did not consult with the State Historic Preserv&tftioe regarding the 2010
recommendation; however, the assessments have beerDBEMNNSA in National

Historic Preservation Act, Section 106 consultations with the State Historic Preservation
Office regarding proposed undertakings to individual properties. The site survey and
assessment will be revised or completely redone prior to an QEINNSA

consultations with the State Historic Preservation Office regarding the SNL/NM site as a
whole.Table2-1 provides a list of SNL/NM properties previously determined to be eligible
to the National Register of Historic Places and their current status.

If a property previously determined to be eligible for the National Register of Historic Places
faces adverse effects from a proposed prO@&/NNSA and the State Historic

Preservation Office agreewhat type of mitigation will occur. Often, the design of new

or replaced building elements (eapys, windows, or entrances) are in keeping with the
buildingds original design and no further
harm t he bui | aifthebdilsinglwil kettaodown or sigrifieahtly s

modifiedi DOE/NNSA and the State Historic Preservation Office establish a

memorandum of agreement specifying the actions needesdrt® that the buildiogits
appearance, architecture, history, and significance will be presemstinstances, the

historian prepares Historic American Building Survey/Historic American Engineering
Record documentation, including higbolution photographs, photographic descriptions,

and a written historical and architectural summary of atprédlephotography is

completedprior o any demol i tion or other wundertaki
integrity.
Table 2-1. Properties determined to be eligible to the National Register of Historic Places and their current status
Facilities That Were
Contributing Elements to State Historic Still
the Historic Property Preservation Office Still Considered Documentation
Property Determination Concurrence Extant? Historic? Needed?
185-Foot Drop Tower | S6515 11/13/2023 Yes Yes No
(S6515)
300-Foot Drop Tower | S6510, S6510C (impact 01/12/2004 Yes Yes No
(S6510) pool), 6523B
10,000-Foot Sled S6740, 6741, 6742, 6743, 12/17/2003 Yes Yes No
Track 6744, 6745, 6746, 6751
Aerial Cable Facility 9831, 9832, 9834 12/17/2003 Yes Yes Yes
Building 800 12/21/2000 Yes Yes No
Building 801 12/21/2000 Yes Yes No
Building 802 12/21/2000 Yes Yes No
Building 803 11/13/2023 Yes Yes Yes
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Facilities That Were
Contributing Elements to State Historic Still
the Historic Property Preservation Office Still Considered Documentation
Property Determination Concurrence Extant? Historic? Needed? 2
Building 804 11/02/2006 Yes Yes No
Building 808 12/21/2000 Yes Yes No
Building 809 05/18/2017 Yes No No
Building 833 07/07/2022 Yes Yes No
Building 835 12/21/2000 Yes Yes No
Building 840 12/21/2000 Yes Yes No
Building 852 2002 No No Yes
Building 858N 02/21/2023 Yes Yes No
Building 860 12/21/2000 Yes Yes No
Building 862 01/28/2022 No Yes Yes
Building 864 11/07/2017 Yes Yes No
Building 871 11/02/2006 Yes Yes No
Building 876 03/03/2022 Yes Yes No
Building 884 2005 No No Yes
Building 885 03/03/2022 Yes Yes No
Building 892 11/02/2006 Yes Yes No
Building 894 12/28/2021 Yes Yes No
Building 953 03/15/2023 Yes Yes No
Building 970 03/03/2022 Yes Yes No
Building 981 11/07/2017 Yes Yes No
Building 983 2012 Yes Yes No
Building 986 11/07/2017 Yes Yes No
Building 6501 03/03/2022 Yes Yes No
Building 6505A 03/15/2023 Yes Yes No
Building 6523B 12/17/2003 Yes Yes No
Building 6560 12/17/2003 Yes Yes No
Building 6570 12/17/2003 Yes Yes No
Building 6580B 01/17/2023 Yes Yes No
Building 6588 6593, 6594 11/30/2017 Yes Yes No
Building 6590 05/28/2019 Yes Yes No
Building 6591 02/01/2022 Yes Yes No
Building 6592 01/28/2022 Yes Yes Yes
Building 6595 05/17/2022 Yes Yes No
Building 6597 02/01/2022 Yes Yes No
Building 6610 12/17/2003 Yes Yes No
Building 6620 11/7/2017 Yes Yes No
Building 6631 03/03/2022 Yes Yes No
Building 8895 07/29/2008 No No Yes
Building 9920 06/03/2017 Yes Yes No
Building 9926 06/22/2023 Yes Yes No
Building 9930 01/16/2024 Yes Yes No
Building 9938 12/13/2023 Yes Yes No
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Facilities That Were
Contributing Elements to State Historic Still
the Historic Property Preservation Office Still Considered Documentation
Property Determination Concurrence Extant? Historic? Needed? 2

Building 9939 11/07/2017 Yes Yes No
Building 9972 05/02/2024 Yes Yes No
Building 9990 9990, 9991, 9992, 9993, 12/12/2005 Yes No Yes

9994
Coronado Club 2011 No No Yes
Gun Site S6624, 6625 2017 Yes Yes Yes
Hydraulic Centrifuge | 6520, 6523B, 6526, 6527 12/17/2003 Yes Yes No
Facility
Old Centrifuge Centrifuge and control 2011 No No Yes

shelter
S9800B 2001 No No Yes
Solar Tower (National | 9980, 9981, 9982, 9984 01/05/2022 Yes Yes No
Solar Thermal Test
Facility)
Technical Area Il 1988 No No Complete
Telescope Facilityy 952, 952A, 952G, 952L 03/22/2017 Yes Yes No
Laser Applications
Facility

2Historic American Building Survey/Historic American Engineering Record documentation, including high resolution photographs,
photographic descriptions, and a written historical and architectural summary of a property.

0 Program Activities and Results 2021: Historic Buildings
In 2024, the historian completed historic building assessments in response to new proposed
actions al5properties that required consultation. Consultation beD@EMNSA
andthe State Historic Preservation Officer is complet? ofithe proposed actioris.
2024, DOE/NNSA also completed consultation on three projects that were proposed in
2023 Consultation is ongoirigr one project begun in 2023 and three projects begun in
2024 They are expected to be completed i6.202

Most of the consultation involved projects to move activities, address utility issues, and place
small additions on buildings that were determined to be not eligible or where the work

would not result in an adverse effect. Four of the projects were dditiderof facilities,

two of which are eligible for the National Register of Historic Places. One project was
canceled. Memoranda of agreement stipulating the BatdD®E/NNSA must take to

mitigate the adverse effects on historic properties areestald for the two eligible

properties. T memorandunere expected to be completed in 2025.

Consultation on the demolition of Building 862 and Bui&®8, begun in 2021, was
completed in 202DOE/NNSA and the State Historic Preservation Officer signed a
memorandum of agreement specifying mitigating actions Sandia personnel will take to
address the adverse effects of demolishing these historic properties. After the initial
stipulations were nieto obtan State Historic Preservation Office approval of photographs
and drawings of the buildings prior to demofiti@uilding 862 was demolished i220
Building 6592 has not been demolished yet. The consultation on demolishing Structure
S6624 and Buildig$25, begun in 2021, was completed in 2083& signed memorandum

of agreement is in place betWB&@E/NNSA and the New Mexico State Historic
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2.6

2.7

Preservation Officerhe buildings have not been demolished yet. The required
documentation to mitigate the adverse effects of demolishing Buildings 862, 6592, S6624,
and 6625 is expected to be completed in 2025.

Quality Check and Validation of Process

Each fiscal year, Cultural Resource Program personnel validate a minimum of 20 NEPA
checklists from the previous fiscal year. The review focuses on archaeological concerns and
requirements for at least 10 checklists and on historic buildings for @nfeast The

validation activity verifies that cultural resources were addressed in each checklist, that the
projects did not include an activity that should have but did not ssndiueal resources

review, and that projects that did rec@ordturalresources review were carried out as
expected. The goal is to ensure that all projects needitugal resources review are

identified during the NEPA checklist review and that reviewed projects are adhering to their
agreedupon scope and impact. This is also an opportunity to verify that any mitigating
actions were taken and/or are on schedulfapletion. The review of 2Déhecklists
indicatedhatno federal actions occurred prior to cultural relmesgldition,Cultural

Resource Program persehattend preconstruction meetings for various projects to

validate construction footprints, reinforce requirements already communicated, and identify
any new concerns that may apply.

Additional Activities

In202, Sandiads Cultur al Resources Program p
Hall within Sandia during National Historic Preservation Nfokthy. The goal was to

inform the workforce of the program, its purpose, its goals, and its relevante daylay

work within Sandia. The meeting was successful, drawing an audience both online and in
person. The team fielded a variety of questindghere was clear audience interest. The

intent is to continue thimeetingas an annual eveht.addition,Cultural Resource Program
personnel participated in a Sandia Podcast, distiissivgrk in preservatiotheir

individual backgrounds in cultural resourceghaiduture goals for the program.

Cultural Resources Program personnel maintain a wedigitevides information to the

public about cultural resources, including cultural history, historical information, and
photographs of properties determined to be National Register of HistorielRjdntes

thathave been demolished. Building on the mitigation documentation prepared for the
demolished sites, the website provides details regarding the origin, purpose, evolution, and
reasons for disuse of properties and districts that were ergideNational Register of

Historic Places. Sandia Cultural Resources Program personnel continue to add properties to
thesiteaBandi ads Cul tur al (SBliamd)r ces i n New Mex

The Cultural Resource Program met with the Pueblo of Isleta Tribal Historic Preservation
Officer seven times in 2024 to discuss projects, visit archaeological sites significant to the
Pueblo, and perform fieldwork associated with ongoing joint research.
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Ecology Program

Broad-tailed hummingbird ( Selasphorus platycercu on Russian sage (Salvia yangiy

OVERVIEW A Ecology Program personnel support compliance with regulations and laws, land use
decisions, and ecological and wildlife awareness campaigns to ensure safe work environments and
sustainable decisionmaking strategies.

Ecology Program personnel monitor and surveil vegetation and wildlife to support
operations. Ecological compliance promotes conservation through the protection of
nativewildlife and their habitatSonducting routine monitoring activities promotes an
understanding of local population dynamicshadges the timing of biological events
This knowledge is important for local land use decisions on a precisedogleal
monitoring activities asenducted on a calengarar basis on DORENSA -permittel and
feeowned land as follows:

1 Collect biological inventory data to support site activities and maintain regulatory
compliance. Data collected include information on species diversity, abundance, and
landuse patterns. These data are used to support NEPA documentatigse land
decisions, and ecological and wildlife awareness campaigns, and to ensure safe work
environments and sustainable decisiaking strategieBable3-1 lists sampling
locations at SNL/NM. Data are collected on vegetatieectreptile, amphibian,
mammalbpat,and bird species that currently inhabit ZXINESA -controlled land

1 Collet¢ data on plant and animal species to advance the understanditpof on
ecological processes.

1 Collect biota contaminant data on anesesled basis in support of site projects
andregulatory compliance. No data on wildlife has been collected with respect to
contaminant radionuclides and metals since 2001, as no significantly elevated levels of
radionuclides or metals have been observed in soil, sediment, or vegetation samples
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collected by Terrestrial Surveillance Program person@idpés 4or details) during
that time.

1 Educate the Sandia workforce regarding ecological conservation.

1 Provide apport when biological issues arise (e.g., injured wildlife, nesting birds,
snake relocation, or other wildlife encourdgacerns).

Biotais the animal and plant life of a given region; biotic is relating to or resulting from

living organisms. Vegetation refers to plant life or the total plant cover of an area.

Habitat refers to the place or environment where a plant or animal naturally or normally

IVES BNA GIOWS, . .oeeeeeeeeeesseeeessasesesssessssssessssssessssssessssssessssssessssssessssssessssssesssasesssanns
Ecological monitoring and surveillaamxonducted throughout the year for routine and
nonroutine activities. Sampling locations and vegetation types or habitat descriptions are
provided inTable3-1.

Table 3-1. Sampling locations with vegetation type or habitat description

Sampling Site Name Vegetation Type or  Habitat Description

Grasslands

Coyote Springs Wetland

Tijeras Arroyo Golf Course Urban area, ornamental landscaping

Robotic Vehicle Range Grassland with sparse dwarf shrub

SC Dome Shrub, open woodland, and grassland

West of TA-1II Large shrub grassland

Grassland Shrub Woodland Plot050 Shrub, open woodland, and grassland
Woodlands

Madera Canyon Guzzler Open woodland, shrub, and grassland

Range Wildlife Guzzler Open woodland, shrub, and grassland

Scattered Pifion Juniper Plot-071 Scattered canopy woodland

Closed Canopy Plot066 Closed canopy woodland

SC Dome = Scale Compatibility Dome

3.1 Vegetation Surveillance

Vegetation is a key ecosystem component. It is involved in essential processes, including
cycling and regulating water, carbon, and nitrogen; converting solar energy into biomass to
form the base dll food chains; and releasing oxygen while sequestdyong Vegetation

also serves the critical roles of providing habitat and food for wildlife and mitigating local
climate extremes by influencing the eartho
Humans derive indirect socioeconomic serviagsastsoil and watershed protection, and

direct socioeconomic products, such as timber and food, from vegetation. Vegetation affects
soil development over time, generally contributinghtre@ productive saiCanadian

National Vegetation Classification 2013)

Vegetation monitoring provides data to enhance understanding about various ecosystems
and allow correlations to be exama®dngransformations in a vegetation habitat and

other ecosystem changes. Vegetation monitoring is valuable in upholding compliance with
EO 13751 Safeguarding the Nation from the Impacts of (#3188 Fie2@Eoand
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EO 13112]nvasive Spd€i€s13112 1999Monitoring vegetation across all habitats
particularlyvoodlandsaids in wildland fire managemanprovidinglata on vegetation
density and stand health. This information can be used proactively in wildland fire risk
mitigation decisiomaking andan be usefals a tootluring an active wildfire.

Vegetation type is a broad structural category of vegetation that dominates an area such as
agrassland, woodland, desert, scrubland, or forest. The two main vegetation types at
SNL/NM are grassland and woodlahdlle3-1). SNL/NM grasslands can have a shrub

and/or scattered tree component to them and may be described in a variety of ways, such as
a dwarf shrub grassland, a sttoiminated grassland, a grassland containing shrubs and a
scattered woodland component, or adoe/ where a grassland area occurs as an opening
within a woodland. Similarly, woodlands may be composed of tightly clustered trees
dominated by pifion and juniper and described as closegupiien woodland, or the

main structural vegetation type magdadtered pifion and juniper trees and described as a
scattered pifiejuniper woodland.

Habitat is the environment that a plant or animal has adapted to and where it is normally
found. The habitat for a species may be very broad, such as temperate North American
grasslands, or the habitat for a species can be very narrow, such as aifighigtspe
composition with short, medium, or tall grassland that is composed of certain grass species
with or without specific shrub components. Detecting invasive plant species is an important
aspect of longerm monitoring across a variety of vegetéyipes. An invasive species is an
organism that is not indigenous, or native, to an area. Of biota occurring at SNL/NM,
invasive plants pose the greatest risk to the local ecology.

An ecosystemis a network of living organisms and nonliving components that interact to
comprise an overall environment. An environment is the sum of all external conditions
affecting an organismodés llife, development, and surviva

The invasive plant of greatest concern at SNL/NM is cheaBy@ssi$ tectgruhtan

maintain superiority over native plants through prolific seed production and the ability

to germinate in autumn or spring, which gives it a competitive advantage over native warm
season perennials. A hazardous aspect of cheatgrass is its ability to alter the local fire regime;
wildfires occur more frequeritlgheatgrass burns nearly four timesrotien than native

vegetation typésand larger areas burn when cheatgrasssen{Balch, et al. 2013)

3.1.1 Vegetation Monitoring Strategy
Ecology Program personnel implement the national Assessment, Inventory, and Monitoring
(AIM) vegetation monitoringrategy. This lorgrm strategy provides a landsdeype,
datadriven method for understanding ecosystem conditiaisetter supports
management decisions, natural resources, and reporting

AIM is a comprehensive and rigorous strategy that can serve many monitoring objectives
and can also be aggregated for use across multiple scales of mgBageaweot Land
Management n.d.)

In 2024, three AIM plots were established and comp(eigare3.1). Data collected at each
of the AIM plots to date are important in providing baseline information; however,
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comparing plot assessments is not currently possible due to the aeistemrthe plots.

Each plot will be revisited on a rotating basis to monitor for changes, and data interpretation
will become meaningful after each plot has been resampled multiple times, eventually
providing insight into ongoing environmental conditions aatmdichange or remain

consistent across time.

3.1.2 Vegetation Monitoring

Each AIM plot covers approximately 0.7 acres, consisting of thrder@btransects

arranged in a spoke design around the plot center. A vegetation transect is a path along
which biologists count and record plant specmsring along the pail measuring tape

islaid out on the ground surface to define the transect line. Data collected in each transect
include all species of vegetation intercepted at a single, mamewide point every Or&

along a transect line (commonly referred to aspolimentercept). Vegetation height, gaps
between canopies of vegetation, gaps between vegetation bases (where vegetation emerges
from the ground), tree measuremé@né® density, tree diameter, and tree heaglat)soil

are tested to determine the vegetationds s
also conducted throughout the entire AIM plot area.

Species richness, the simplest measure of species diversity, is the number of plant species
inhabiting a plot area. Gap intercept measurements indicate how much solil is protected from
the erosive effects of wind and water. Canopy gap is the proporéion @& collection

line covered by large gaps between plant canopies. The plant canopy is the outermost
perimeter of the natural spread of plant foliage. Large gaps between plant canopies are
important indicators of potential wind erosion, weed invasidmow protected the soil is

from the erosive impact of highergy monsoon raindrops. Basal gap is the proportion of
each data collection line covered by large gaps between the bases of plants. Large gaps
between plant bases, or a large proportion dithaecollection line with basal gaps, are
important indicators of stormwater runoff and associated water @nesiick, et al.

2017)

Increases in the surface stability of soil reflects increased soil erosion resistance and
resilience. The solil stability scale is a rating from 1 (very unstable) to 6 (highly stable). Sites
with values of 5.5 or higher generally are very resistantdn, gradicularly if there is little

bare ground and few large gaps.

Three AIM plots were established in woodland624 Grassland Shrub Woodland Plot
050(GSW050, ScatterediRon Juniper Ple071(SPJ71J), and Closed Canopy Woodland
Plot-066(Closedd69.
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Figure 3.1. Three AIM plots established in 2024
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0 Program Activities and Results 2024 Plot GSW050 Vegetation Monitoring
Plot GSWO050is located at an elevation dfi@ifeet in the foothills of the Manzanita
mountains. The plot is omarthwesterly aspestopewith gravelly soils. The plst
characterized bynaoderateover of native grassesh scattered juniperBigure3.2). This
plot has experienced no obvious recent human impact.

-

R 1 - i " b L - A.—m |
Figure 3.2. Plot GSW050 with its northwesterly aspect slope, gravelly soils, and moderate
native grass cover

Grassesand treeare the dominant plants Biot GSW05Q as shown ifiable3-2. The 3

plant speciesithin Plot GSW050indicate moderateyghgrassland shrub woodlgplent
species richnesBaple3-3). Oneseed juniped(iniperus monospisreiewn iMable3-4 as

the dominant plant species in the plot, with the highest foliar cover. Foliar cover is the leaf
area of a plant or a plant grouping. Black gBoudeloua eriopstlae secondlominant

speciesit provides excellent forage for wildlife and prosidetection against erosion in

the interspaces between the tree canopies-eéedgunipeAll plants on the plot were

native species.

Table 3-2. Foliar cover at Plot GSW050 Table 3-3. Number of plant species at Plot GSW050
Foliar Cover Percent Plant Species Number
Average foliar cover 92.7 Plant species identified in plot 31
Foliar Cover by Vegetation Type Plant species detected on transects 11
Forbs 0.0
Grasses 46.0
Shrubs 10.7
Trees 36.0

Table 3-4. Most common species detected on transectsat Plot GSW-050

Common Name Scientific Name Foliar Cover (Percent)
Black grama Bouteloua eriopoda 21.3
Blue grama Bouteloua gracilis 4.7
Bush muhly Muhlenbergia porteri 8.0
One-seed juniper Juniperus monosperma 36.0
Side-oats grama Bouteloua curtipendula 5.3
Tulip prickly pear Opuntio phaecantha 4.0
Woodland bear-grass Nolina greenei 6.0
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Canopy gap and basal gap datBltirGSWO050are shown ifable3-5andTable3-6,
respectively.ess than 1@gercent of the plot transects are covered by the protective canopy
of plantsLess than hatif the transect lengths have basal gaps.

Table 3-5. Plant canopy gapsat

Plot GSW050 Table 3-6. Basal gapsat Plot GSW050
Size of Canopy Gap Canopy Gap Percent Size of Basal Gap Basal Gap Percent
(cm) of Plot (cm) of Plot
0i 20 0.0 07 20 0.1
21150 5.8 21i 50 5.7
517100 5.8 517100 12.2
1011 200 4.8 101i 200 8.3
> 200 0.0 > 200 18.7
Plot total 16.4 Plot total 45.0

The surface soil stabilityRIibt GSWO050is shown imTable3-7. Soils protected by
plantcover were more stable than bare soils and, overall, the soils for the plot are moderately
stable, scoring a stability clasa @f

Table 3-7. Soil stability of Plot GSW050

Soil Surface Stability Score
Overall plot soil stability 2.9
Soil stability of protected soils 35
Soils not protected by plant cover 2.6

Thedensitie®f trees and saplinfypg Plot GSWO050are shown iifable3-8. The diameter
of a tree or sapling is measwatedreast heigl.5feet above ground surfacar the
diameter of its root colla&s measured.

For multistemmed trees such as-eaed junipethediameter of its root collar is used as
the standard measurement. The root chaneteof each stem is measured, then the root
collarmeasurementse collectively calculateddetermine aaveraltreediameter at the

root collarSaplingsor any tree with a diameter of less thainchesare not calculated

into the average tree measurenardare not included in the tree height ranges on the
2024 AIM plots. Table3-9 shows the tree measurementhebneseed juniper trees at

Plot GSW05Q
Table 3-8. Density of trees and saplings at Plot Table 3-9. Tree measurements at
GSWO050 Plot GSW050
Size Class Density Juniper Tree
Tree (diameter 74.7 trees per hectare CIETEGETENES WSS
O 5 inches) (30.2 trees per acre) Average diameter at the 12.2 inches
- - - root collar or breast height
Sapling (diameter 7.5 small diameter of mature trees
< 5 inches) tree/sapling per hectare -
(3.0 small diameter Average height 9.9 feet
tree/sapling per acre) Height range 7.4114.6 feet
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0 Program Activities and Results 2021 Plot SPJ071 Vegetation Monitoring
PlotSPJ071is characterized bysandyoam soil and wide$paced onseed juniper trees
with moderate native grass cated101feet elevation. The plot haslightwesterly aspect
anddoes not show any sign of recent human impacir€3.3).

ke M

Figure 3.3. Plot SP3071, characterized by a sandy-loam soil and widely spaced one-seed juniper trees

G

Averagdoliar cover for the plot w&s.3percent, composed primarily of traedgrasses
as shown ifable3-10. The ¥ plant species in PISPJ7lindicate moderately high
scatteredifionjuniperplant species richng3sble3-11). The dominant plant species by
foliar cover are showin Table3-12 All plants on the plot were native species.

Table 3-10. Foliar cover at Plot SP3071 Table 3-11. Number of plant species at Plot SP3071
Foliar Cover Percent Plant Species Number
Average foliar cover 57.3 Plant species identified in plot 37
Foliar Cover by Vegetation Type Plant species detected on transects 7
Forbs 0.0
Grasses 27.3
Shrubs 3.3
Trees 26.7

Table 3-12. All species detected on transectsat Plot SP3071

Common Name Scientific Name Foliar Cover (Percent)
Black grama Bouteloua eriopoda 20.7
Blue grama Bouteloua gracilis 1.3
Bush muhly Muhlenbergia porteri 4.0
One-seed juniper Juniperus monosperma 26.7
Side-oats grama Bouteloua curtipendula 1.3
Tulip prickly pear Opuntio phaecantha 1.3
Woodland bear-grass Nolina greenei 2.0
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Canopy gap and basal gap data folSPld71are shown iffable3-13andTable3-14,
respectively. Overall, a small portion of the plot transects contain canopy gap®of any siz
anda moderate percent of basal gaps between plants.

Table 3-13. Plant canopy gaps at

Plot SP3071 Table 3-14. Plant basal gapsat Plot SP3071
Size of Canopy Gap Canopy Gap Percent Size of Basal Gap Basal Gap Percent of

(cm) of Plot (cm) Plot

0i 20 0.3 07 20 0.4

21150 4.7 21i 50 5.2

517100 4.5 517100 5.3

1011 200 4.6 101i 200 10.6

> 200 0.0 > 200 8.4

Plot total 141 Plot total 29.9

Soil stability of the plot was moderate, with a consistent stability ces afstale of

1to 6 (Table3-15. The overall soil stability score combined with the low percent of canopy
gaps and moderate percent of basal gaps indicate that the plot soils have moderately high
resistance to erosion.

Table 3-15. Soil stability of Plot SP3071

Soil Surface Stability Score
Overall plot soil stability 3.3
Soil stability of protected soils 3.3
Soils not protected by plant cover 3.2

PlotSPJ071densityof trees and small diameter trees/saplings are showainlés-16.
Juniper tree measurements for BR071are shown ifable3-17.

Table 3-16. Tree density at Plot SP3071 Table 3-17. Tree measurements at Plot SP3071
Density Number Juniper Tree

. Ch teristi M t
Tree density 29.9 trees per hectare aractenisies casuremen
(di ameter ( (1208 trees per acre) Average diameter at the root | 17.4 inches

collar or breast height of

Small diameter 4.2 small diameter mature trees
tree/sapling density tree/sapling per hectare A - 157
(diameter is < 5 (1.7 small diameter verage height - feet
inches) tree/sapling per acre) Height range 7.4713.9 feet

0 Program Activities and Results 202. Plot Closed 066 Vegetation Monitoring
Plot Closed66is at an elevation oflB4feet in the Manzanita mountains. The plot has a
moderately steeastaspect, with the soil surface generally covered by slowly decomposing
organic and inorgameatural materials. The plot is crowded with small piiornpthes
oneseed juniperiatersperseth a closed canopy woodlaray(re3.4). This plot has
experienced no obvious recent human impact.

The B plant speciagentified witin the boundaries éflot Closed66are indicative of
moderately low woodland species richness.

61 | 2024 Annual Site Environmental Report for SNL/NM



Ecology Program

7

b

¥ AR

dd wal

Figure 3.4. Plot Closed066, crowded with small trees on a moderately steep northwest aspect

Trees dominate the plot, 7@ 3percent of th&6.6percent total foliar cover, as shown in
Table3-18 The number of plant species detected at Plot @6&eaind its transects can be
foundin Table3-19 Ffion pines hawveearly twicéhefoliar cover of oneseed juniperand
only two grass species were detected on traasestiswn iffable3-20

Table 3-18. Foliar cover of dominant plant

species at Plot Closed066

Table 3-19. Number of plant species at Plot Closed

Foliar Cover Percent 066
Average foliar cover 76.6 Plant Species Number
Foliar Cover by Vegetation Type l Plant species identified in plot 15
Forbs 0.0 Plant speciesdetected on transects 4
Grasses 1.3
Shrubs 2.0
Trees 73.3

Table 3-20. All species detected on transects at Plot Closed066

Common Name Scientific Name Foliar Cover
One-seed juniper Juniperus monosperma 25.3
Pifion pine Pinus edulis 48.0
Shrub live oak Quercus turbinella 2.0
Sleepy grass Achnaterum robustum 1.3

Canopy gap and basal gap data for Plot @é&ade shown iffable3-21andTable3-22,
respectivel\Nearly80 percent of the plot transects are covered by the protective canopy of
plants. The tree canopy cover provides excellent protection against the erosive effects of
raindrops and wind erosion. However, the dense tree tamtgpthe amount of daily

and/or seasonalunlighthatreaclestheforest floor

Understoryshrubs, grasses, and forbs need adequate sunlight for establishment and growth
The lack of middle and lower story plants results in very few plant bases, with basal gaps
present across nearly 99 percent of the plot. This extremely high percentage of basal gaps
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indicateshatthe plot is susceptible to the erosive effects of sheet flow during stormwater
events.

Table 3-21. Plant canopy gaps at

Plot Closed066 Table 3-22. Plant basal gapsat Plot Closed 066
Size of Canopy Gap Canopy Gap Percent of Basal Gap Percent of

(cm) Plot Size of Basal Gap (cm) Plot

01 20 0.0 01 20 0.0

21i 50 2.0 21150 0.9

511100 3.2 517 100 2.2

1017 200 13.7 1011 200 9.4

> 200 2.7 > 200 86.2

Plot total 21.6 Plot total 98.7

The surface soil stability of RRIbsed066is 3.7, ashown inTable3-23

Table 3-23. Soil stability of Plot Closed-066

Soil Surface Stability Score
Overall plot soil stability 3.7
Soil stability of protected soils 3.8
Soils not protected by plant cover 3.0

Plot Closedd66contairs an extremely high density of trees and small diameter
trees/saplingsas shown imable3-24. Any tree with diametethat is betweeoneandfive
inches is generally considered todaphkng in forestry. HoweverHiot Closedd66 nearly
all the jion pine trees with a diameter of less thainches do not appear to be young
saplingbutappear to beldertrees with stunted growth.

Theplot density of 153 trees per hectare and density o6&l @iameter tree/sapling

per hectarés an unhealthy stardigh stand density indicatesy stressed growing

conditionsand a lack of stand dynamw&hout regular intenabf natural disturbance
evenssuch as fireo remove thaveaketreesnaturallywithin the standnd initiate nutrient
cyclingastandoecomes weakened overall. A weakened stand is less resilient to disturbance
events such as fire, insect or other pathogen invasion, prolonged drought or other
meteorological events.

Table 3-24. Tree density at Plot Closed066

Density Number

Tree density 61.9 trees per acre (153 trees per hectare)

Sapling diameter tree/sapling density | 270.3 small diameter tree/sapling per acre (667.9 small
diameter tree/sapling per hectare)

Crowded conditions harmdividuakreehealththroughcontinuakompetition fotimited
soil moisture and nutrients. Withaatural stanthinningdisturbance treeslisplay
irregular growth habitSable3-25shows tree measurements for Plot Clo6édAccording
to the US Forest Service, the height range for matfiontrees is 1@ 51 feet, and the
diameter at breast height range is 6 to 30 inches (Roncali®@@)yh some larger trees
occur within the plot, the average tree diameter is near the bottomatutlepifiontree
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rangeUnder the conditions of the ongoing megadroadiitees includintpe important
largeoldertrees are commonly in a stressed state. Tree stands such as this plot have a
concerning future as ttemperaturgvarms across all seasdrigs addstressorsuch as a
shortened cold resting season, a lengthened reproductive season for damaging insects and
pathogens, aralonger fire season.

Table 3-25. Tree measurements at Plot Closed 066

Characteristics Measurement

Juniper Tree

Average diameter at the root collar or breast height of mature trees 9.9 inches

Average height 13.9 feet

Height range 8.7i 22.3 feet
Pifion Pine Tree

Average diameter at the root collar or breast height of mature trees 7.9 inches

Average height 24.1 feet

Height range 10.51 39.6 feet

3.1.3 Vegetation Establishment and Ecological Restoration

Ecological restoration is the process of assisting the recovery of an ecosystem that has been
degraded, damaged, or destroyed; it is an intentional activity that initiates or accelerates the
recovery of an ecosystem with respect to its health, intagrgystainabilifSER

International Science and Policy Working Group .2004)

Since 2009, Ecology Program personnel have provided ecological restoration guidance and
support for avariety of projects. The successful recovery of degraded lands in central New
Mexico isverychallenging. SNL/NM resides in an arid climate that receives less than
nineinches of precipitation per year, experiences drying winds in the spring, and has hot
summers and cold winters. Prior to Ecology Program personnel becoming involved with
therestoration of degraded sites, reseeding efforts were generadlysshd. The Ecology

Program approach has since shifted, recognizing that all biotic components need to be
assessed and addressed to reestablish the historic native community of each site successfully.

The reestablishment of native vegetation is the first step in the restoration process. Biotic
characteristics, such as the absence or presence of healthy, living soils capable of supporting
a native plant community, determine the next steps in the i@s{on@tess. The process

includes selecting the appropriate plant species and density, using proper implementation
methods, providing seed protection, and eliminating or significantly reducing site

competition from weeds and their seeds in the soil dankfyling appropriate project

goals and applying approaches best suited to the degree of site impairment are part of the
essential framework for each restoration project.

3.1.3.1 Ecological Restoration Projects

Ecological restoration projects are most often related to construction activities, commonly
in support of thalevelopment processthestormwater pollution prevention pthat is

associated witl.S. Environmental Protection Age(telyA) Construction General

Permits. When possible, an area is evaluated to identify and document the native biological
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community prior to beginning activities that will disturb the earth. If an area cannot be
evaluated prior to disturbance or if the area has existing disturbance, a reference ecosystem
serves as a guidée full scope of disturbance effects, either existing or planned, the
anticipated final state of the site, and any other relevant factors are also assessed before
planning the restoration. Ecology Program personnel develop a detailed written restoration
plan, or specification, for the project. Thisrmatonis provided to Infrastructure

Operations personnel who oversee work contracts. Ecology Program personnel provide
support and guidance throughout the restoration project, including conducting
postrestoration site monitoring and biological evaluatiohe oé¢overy.

A certifiedecological restoration practitiopesvides ecological restoration support at
SNL/NM. This certification is awarded by 8wxiety for Ecological Restoration to
practitioners who have met the societyods r

0 Program Activities and Results 2021 Ecological Restoration and Revegetation
In 2024 Ecology Program personnel supported the following ecological restoration projects:

1 6035 Transshipment ProjectThe revegetation specification was finailized
February 2024, including the design of 560 linear feeinchlflameter
biodegradable wattles for slope interruption and erosion control. Wattle design is to
provide structural function for approximately ten years while tb@&lsiiting
native peremal vegetation becomes established, then naturally biodegrade into the
landscape.
1 Soil preparation, amendment incorporation, seeding, mulching, and wattle

installation actions were completed in October 2024.

1 TA-Illl East Vehicle GateThe planned project area was survayetthe
specification was prepared in 2@22. preparation, amendment incorporation,
seedingandmulching actions were complete8@ptembe2024.

1 9960 Drainage Improvement ProjeciThe planned project area was surveyed,
the specification was prepared in 288B preparation, amendment incorporation,
seedingandmulching action®ok placen Septembe®ctober2024.

Note: In arid and semiarid environments, vegetative cover in a project area must meet or
exceed 7Percent of the native background vegetative cover to meet the requirement for
Construction General Perrt@tmination.

In 2024 the Ecology Program revegetation subject matter expert supported the Facilities
Conceptual Location Analysis planning process by reviewing proposed projects. The
revegetation subject matter expert also reviefHPA checklists i8024 These

planning reviews often occur many years prior to project initiation, and they determine the
need for revegetation on proposed projects.

3.2 Insect Surveillance
Insects account for a vast majority of living organisms, with more than 1.5 million species
identified(Entomological Society of America 202&j, recent reports indicate declines in
insect abundance and diverdiagner 2020%ince the early 2000s, Sgmelisonnel have
monitored the abundance of winged and terrestrial idddaisgh insect monitoring
efforts at SNL/NM have varied over the years, this variability does not signify that insects
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are unimportanButterfly monitoring and pollinatbrendly initiatives were reintroduced
and implemented in 2024.

3.2.1 Butterfly Monitoring and Pollinator Initiatives

Butterflies play an important role in the pollination of flowers and plants, and they serve as a
food source for a variety of vertebrates and invertef@arys2009)They are considered
excellent bioindicatgrsstudying these species helps biologists assess and understand the
relative health of a given ecosygbéences Society for Invertebrate Conservation n.d.)
However, pollinators have experienced population declines, patoelof butterflies in

the U.S. being at risk of extinction (Xerces Society 2023).

For Sandia, assessing the status of pollinator populations is aligned with the National

Strategy to Promote the Health of Honey Bees and Other Poll{B&ar2015)With the

recent U. S. Fish and Wil dlife Servicebds pr
butterfly Danus plexippusand t he proposed endangered | i s
bumble beeBombus suckleyder the Endangered Species Act of 1973 (BSRAR

100662100716 202489 FR 10207202091 2024).S. Department of the Interior 2024a

& 2024b), pollinator monitoring at SNL/NM supports conservation efforts for future

species that maydmmelisted on thé&endangered Species Ahe Ecology Program will

implement appropriate mitigations, as necessary, for the protection of both species at

SNL/NM in accordance with future rulings.

Using the North American But {(NethAnheficanAs soci a
Butterfly Association n.dgn annual Fourth of Jidytterflycount was initiated at

SNL/NM in 2009 By 2010a15mile diameter count cira@asestablished in several

habitats acrosSNL/NM (Figure3.5), and the count effort was standardiBenl.the

protocol, counts may be performed up to three times per year within the count circle (e.g.,
spring, summer/Fourth of July, and fal§ble3-26 presents the butterfly data collected by

yeatin the count circlencluding an explanation for missing y&ansdia personnel

experimented with transect surveys between 2014 antrdfd&csurveysliffer from the

North American Butterfly Associati-onds cou
defined transects to count butterflies rather than broadly surveying within a count circle
Butterfly counts were restarsgdSNL/NM in 2024.

Table 3-26. Butterfly data collection in count circle by year and explanations for years without data

Fourth of July
Year Spring Count Count Fall Count Explanation/Note

2009 Count not 24 putterflies Count not Explored and established monitoring sites for
conducted 12 species conducted subsequent monitoring efforts

2010 Count not 315 butterflies Count not
conducted 21 species conducted

2011 Count not Count not Count not Monitoring canceled due to wildfire danger
conducted conducted conducted

2012 Count not 117 butterflies Count not
conducted 15 species conducted

2013 Count not 38 butterflies Count not
conducted 11 species conducted
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Fourth of July

Year Spring Count Count Fall Count Explanation/Note

2014 179 butterflies 112 butterflies 177 butterflies Transect surveys also performed in this year
15 species 34 species 14 species

2015 73 butterflies 114 butterflies 12 butterflies Transect surveys also performed in this year
12 species 29 species 6 species

2016 Count not Count not Count not No monitoring
conducted conducted conducted

2017 Count not Count not Count not Transect surveys also performed in this year
conducted conducted conducted

2018 18 butterflies 17 butterflies 131 butterflies Transect surveys also performed in this year
7 species 9 species 8 species

2019 Count not Count not Count not No monitoring due to personnel and work
conducted conducted conducted priority changes

2020 Count not Count not Count not No monitoring due to COVID-19 pandemic
conducted conducted conducted and work priority shifts

2021 Count not Count not Count not No monitoring due to COVID-19 pandemic
conducted conducted conducted and work priority shifts

2022 Count not Count not Count not No monitoring due to COVID-19 pandemic
conducted conducted conducted and work priority shifts

2023 Count not Count not Count not No monitoring; began planning 2024
conducted conducted conducted butterfly monitoring

2024 Count not 15 butterflies 108 butterflies Butterfly counts restarted in summer
conducted 10 species 9 species

Incidental butterfly observations have been recorded since 2009 to build a comprehensive
species list for SNL/NM. There are roughly 140 butterfly species documented in Bernalillo

County(Butterflies and Moths of North America n.Bgtween 2009 and 2024, 52 butterfly
species have been documented at SNL/NM (via standardized counts and incidental
observations), enore tharBOpercenp f

t he

countyaos

0 Program Activities and Results 2021. Insect Surveillance

In 2024, summer and fall butterfly counts were held in July and September, respectively. Ten

butterf

y

species and 15 individual butterflies were counted during the July count. Nine species and

108 individuals were documented during the September count. Comnmenedsiepker
(Burnsius commugiay hairstrea&tfymon mel)nlugpine bluel¢aricia lupinand sagebrush

sheep mothHemileuca Nevare among the butterflies (and moths) observed in 2024 (see

Figure3.6 for pictures).

Regenerating
conservation efforts. Continued monitoring is anticipated for spring, sumrfadr gand
2025. Other initiatives to protect pollinators at SNL/NM include the drafting of the
Pollinator Protection Plan for SNL/NM, milkwedd¢lepiap.) inventorying, and working

butterf|

y

monitoring

with Facilities groups to assess pesticide and herbicide use to ensurefpetidistor
landscapes at SNL/NM.
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Figure 3.5. Butterfly count locations
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3.3

: b YRY L -
Figure 3.6. Butterflies and a moth observed in 2024: lupine blue (top left), common checkered -skipper (top
right), gray hairstreak (bottom left) , and sagebrush sheep moth (bottom right)

Reptile and Amphibian Surveillance

Snakes and lizards play principal roles in maintagikfignctioning natural ecosystems.

Lizard$i which are important prey species across all habitats at SillaféMasily seen

by predators due thurnal activity patterns, are defenseless when captured, and are available
in abundant numbeisizards prey on insects, thus moderating ant, grasshopper, termite,
beetle, and spider populations. Snakes are also important prey species, supporting medium
to largesized mammal and bird populations. Snakes regulate small mammal populations,
which helpgontrol Hantaivus, a potentially lethal virus that is transmitted to humans

through mouse excrement. Hantavirus control by snakes is a valuable ecosystem service.

Herpetologyis the study of reptiles and amphibians. Herpetofauna are the reptiles and
amphibians of a particular region, habitat, or geological period.

Amphibians largely eat invertebrates and play an important role in controlling insect
populations. Tadpoles are often prey and are a significant part of nutrient cycling.
Amphibians are very sensitive to changes in their environment and are widely regarded

asecological health indicators.
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3.3.1 Drift Fence Trapping

Many techniques are available to detect the presence of reptiles and amphibians in the
environment. In 2012, the Ecology Program advancedi$iogmight spotting (a type of
visual encounter survey) and coverboard arrays to using drift fence arrays with funnel traps.

A single drift fence array consists of six funnel traps made of wire mesh boxes placed along
al100Gfoot linear drift fence. The boxes havewag entrances, whereby animals can easily

enter the trap but not exit. Each field monitoring site contains fowdiiifiefence

trapping arrays. Annual monitoring currently consists of three sepavatekw@pping

periods during spring and summer months. The traps are checked twice daily, and all animals
are released after processsegHigure3.7 andFigure3.8 for images of two reptiles caught

in 2023.

Figure 3.7. Long-nosed leopard lizard

(Gambelia wislizenij inside a funnel trap at Sags oy
the Robotics Vehicle Rangemonitoring K\ ST
location in 2024 ¥

-3

Figure 3.8. Chihuahuan nightsnake
(Hypsiglena janj inside a funnel trap at the
Robotics Vehicle Rangemonitoring site

Two field sites were initially established in 2012 to monitor reptiles and amphibians at one
grassland field si@VR)and one shrubland field f&TA3) An additional field site

(SCD)was added in 2016 to monitor a herpetofaunal community in an open woodland
setting geeFigure3.9 for a map of all the monitoring locatipns

0 Program Activities and Results 2021. Reptile and Amphibian Surveillance
Herpetofaunal communities were monitored at two sitesinti28Rkobotics Vehicle
RangdRVR) andSC Dome (SCD)

During 202 herpetofaunal field monitoring 2iifdividuals representing d@gnhfirmed

species were recorded using drift fence arrays with funnel traps: 7 snake species, 6 lizard
species, armheamphibian specieBable3-27). One additional spiny lizaiScglopors

was captured but escaped before identified to species level.
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Table 3-27. Total reptile and amphibian captures by site and trapping period, 2024

Robotics Vehicle Range

SC Dome

Trapping Period

Trapping Period

Common Scientific Grand
Name Name 1 2 3 Total 1 2 Total Total
Chihuahuan Hypsiglena jani 1 1 1
nightsnake
Chihuahuan Aspidoscelis 12 4 16 16
spotted whiptail exsanguis
Coachwhip Masticophis 1 1 1
flagellum
Desert striped Masticophis 2 2 2
whipsnake taeniatus
taeniatus
Great plains Plestiodon 2 2 2
skink obsoletus
Greater short- Phrynosoma 2 2
horned lizard hernandesi
Long-nosed Gambelia 1 1 1
leopard lizard wislizenni
Mexican Spea multiplicata 2 2 4 4
spadefoot toad
Mountain patch- Salvadora 2 2
nosed snake grahamiae
grahamiae
New Mexico Aspidoscelis 41 14 1 56 56
whiptail neomexicana
Prairie Crotalus viridis 2 2 5 9 9
rattlesnake
Sonoran gopher Pituophis 1 1 1
shake catenifer affinis
Southwestern Sceloporus 1 1 2 1 1 3
fence lizard cowlesi
Spiny lizard Sceloporussp. 1 1 1
Western Crotalus atrox 1 1 1
diamond-backed
rattlesnake
Grand Total 48 17 12 77 15 6 25 102

Thefollowing biodiversity measures were calculated using herpetofaunal monitoring data:
species richness, species evenness, and the Shannon diversity index. Species richness is
thenumber of unique species in a community, and species evenness (or equitability) is a
species?®
methodology used by ecologists to summarize the diversity of a communisy. thegeth

descri

pti

on

of

di

str

but

on

of

measures can be used to compare divereiysites and analyzeaciges in biodiversity at

a monitoring site over timéable3-28andTable3-29). In addition these measures allow

ecologists ttrack the directionality and magnitude of change. For example, prolonged

depressed biodiversity measures would warrant further analyses and may result in natural

resource management recommendations and actions.
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Table 3-29. Total reptile and amphibian captures,

Table 3-28. Reptile and amphibian biodiversity monitoring data by site, 202 4

Total
Number of Species
Site Captures Richness Species Diversity Species Evenness
Robotics Vehicle Range 77 9 1.05 0.48
Average = 1.14 Average = 0.55
Range = 0.45-1.79 Range = 0.23-0.81
SC Dome 25 7 1.29 0.66
Average = 1.02 Average = 0.55
Range = 0.72-1.44 Range = 0.40-0.74
Note:

Averages and ranges were calculated from available 20121 2023 data.

Monitoring performed from 2012 to 2014 consisted of a single three -consecutive-week trapping session compared with

the current spread trapping schedule.

evennessby site and year

species

richness,

Shannonoés

RVR WTA3 SCD
Year N S H' J' N S H' J N S H' J'
2012 48 7 112 0.57 48 11 1.94 0.81 NA NA NA NA
2013 90 0.45 0.23 63 12 181 0.73 NA NA NA NA
2014 61 5 0.61 0.38 28 5 1.47 0.91 NA NA NA NA
2015 64 10 1.61 0.70 91 16 2.10 0.76 NA NA NA NA
2016 79 0.69 0.35 NA NA NA NA 22 1.01 0.56
2017 42 1.46 0.70 36 10 2.16 0.94 31 1.44 0.74
2018 NA NA NA NA 32 10 1.83 0.80 46 0.72 0.40
2019 74 9 1.79 0.81 37 10 1.80 0.78 NA NA NA NA
2020 NA NA NA NA NA NA NA NA NA NA NA NA
2021 106 9 141 0.64 NA NA NA NA 43 5 0.79 0.49
2022 88 1.19 0.61 a7 10 151 0.66 NA NA NA NA
2023 NA NA NA NA a7 10 1.44 0.63 60 7 0.87 0.45
2024 77 9 1.05 0.48 NA NA NA NA 25 7 1.29 0.66
X2 72.90 7.80 1.14 0.55 47.67 10.44 1.79 0.78 37.83 6.33 1.02 0.55

N= number of individuals captured
S= species richness (number of unique species within a defined region)

H'= Shannon diversity index

J'= equitability or evenness
NA= site not monitored for CY
XE average value

di versit

Overall, the 2@2monitoring season fell within existing ranges for biological diversity
measures of interesnduse changes have not occurred in or near trapping locations since
the herpetofaunal monitoring project began in, 2h®dugh future prescribed burns may

occur at th&RVRand SC Dome locations.

A prolonged drought continuedthtave anegative impacin the arid southwestern United
States in 2024. The drought conditions in Mewico have largely persisted for more than
two decades and are exacerbated by increased average temperatures. While the current
monitoring data does not indicate drastic changes in herpetofaunal communities at
SNL/NM, impacts from changirlgngterm weather patterase anticipated. Amphibians
require pooled surface water to reproduce and are susceptible to dehydration from
evaporative water loss during prolonged dry péWalks, Barichivich and Brown 2013)
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3.4

341

3.4.2

Reptiles and amphibians are particularly sensitive to a cluaggergn weather patterns
due to their @othermy. Local changes in temperature can alter dictigityindows in

ways that hinder reproducti@ison and Saenz 201Ggrtain reptiles are impacted more
indirectly, such as snakeszause thagly on small mammals and prey whose populations
decrease during dry perig@epp and Schuett 2008)

Bat Surveillance

There are many threats to bats across the United States, most notably wind energy
operations and whiteose syndrome, a fungal disease. A study of population projection
models showed that evemderconservative estimates, the entire North America population
of hoary batd @siurus cineyeosild decline up to 90 percent in the neye&@Frick, et

al. 2017)Deaths due to whiteose syndrome were reported at 5rollion bat{Leopardi,
Blake and Puechmaille 2085 the fungus that causes winitge syndrome was recently
detected in New Mexico caves and on both live and deé8uratss of Land Management
n.d.) On September 14, Z)2he U.SFish and Wildlife Service proposed to list the tri
colored batRerimyotis subflaasiendangeréd.S. Fish and Wildlife Service, Department of
Interior 2022)Given these serious threats, it is imperative that bat populations be
monitored at SNL/NM so potential threats to their survival can be mitigated. In 2024, 21
species of bats were documented at SNL/NM using passive bioacoustic recordings of bat
calls. De to their similarity in call variables, the big brown bat (Eptesicus fuscus) and the
silverhaired batl(asionycteris noctiyagarggouped together into a species guild, as are the
canyon batRarastrellus hegpsitinsthe tricolored ba{Perimystsubflayus

Monitoring Locations

Ecology Program personbelgan passive ké@oustic monitoring in November 2019 using
Wil dlife Acousticds SM4Bat Full Spectrum
one at the large pond at the KAFB Golf Coufggri(e3.10), both with KAFB Natural

Resources program permissgiven thathese are KARBontrolledands.

Methods

Passive bioacoustic recordings were used to monitor bats from January 2024 through
December 2024, although occasional equipment failure resulted in some data gaps. Most
notably, the Golf Course detector was flooded by monsoon rains and was inoperable from
mid-June through August until a new wasobtained. Bat activity in the southwest is most

concentrated around water sources where bats drop in for a drink and has shown to account

for 66percent of variation in capture rgtesluso and Geluso 2012% no such
permanent water sources exist on DOE/SNL land, ultrasonic recorders are located at
Coyote Springs and at the large pond at the KAFB Golf Course.
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0 Program Activities and Results 2021. Bat Surveillance

Twentyone species from two families were detected using ultrasonic recorders in 2024
(Table3-30. Detections by month at Coyote Springs and the KAFB Golf Course are shown
in Figure3.11andFigure3.12, respectively.

It should be noted that 10 recordings do not necessarily represent 10 different bats, as one
bat can make multiple passes. This caveat limits inferences that can be made from these data.
Speciespecific data are compiled as proportiotisedbtal number of calls that meet the

above criteria.

The seasonality of bat activity is likely linked to migratory and hibernation/rousing patterns.
This is most obvious in the big brown/sitiaired bat guild, with peak activity in spring

and fall with a trough of activity in summer. This inditetethey are likely residents that
migrate north to have their pups, supported by Findleyrandley, et al. 197&)d Cryan

(Cryan 2003)'he remaining species had nfaearerseasonal pattesto their activity. The

months with the most species detected were April and May for Coyote Springs and May and
August for Golf Course. This is interesting contrast to 2023, when most detections were in

May and June.

Table 3-30. Bat species detected using ultrasonic recorders, 2024

Common Name

Scientific Name

Family Vespertilionidae

Arizona myotis Myotis occultus

Big brown bat Eptesicus fuscus
California myotis Myotis californicus
Canyon bat Parastrellus hesperus
Desert pallid bat Antrozous pallidus
Eastern red bat Lasiurus borealis
Fringed myotis Myotis thysanodes

Hoary bat Lasiurus cinereus
Little brown bat Myotis lucifugus
Long-eared bat Myotis evotis

Long-legged bat

Myotis volans

Pal e Townssaedthdis b i g | Corynorhinus townsendii pallescens
Silver-haired bat Lasionycteris noctivagans
Tricolored bat Perimyotis subflavus
Western red bat Lasiurus blossevillii
Western small-footed bat Myotis ciliolabrum
Western yellow bat Lasiurus xanthinus
Yuma myotis Myotis yumanensis
Family Molossidae
Big free-tailed bat Nyctinomops macrotis

Mexican free-tailed bat

Tadarida brasiliensis

Pocketed free-tailed bat

Nyctinomops femorosaccus
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Figure 3.11. Proportion of total calls by bat species or species group at Coyote Springs by month, 2024
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Figure 3.12. Proportion of total calls by bat species or species group at the KAFB Golf Course by month,
2024 (*note that July values are N/A as no data were recorded)

The difference in species proportions between the two sites were explored using a simple
paired-test(a statistical technique to compare two populatidtgle previous years

showed some significant differences, none were found in 2024. There were relatively few
detections of the Yuma myotis at either site. The Westerfosteallbat was the most
frequently detected bat at Coyote Springswatk thar8,300 detections. The hoary bat

was the most frequently detected bat at the Golf Coursaavétiha 2,000 detections.

In 2024 two bats were relocated due to proximity to humans. Both werkasimebats
(Lasionycteris noctiyagahfound in TAI in the fall (October and November). They were
safely relocated nearby but away from human tradfice3.22).
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Bird Surveillance

Longterm monitoring of breeding and wintering birds can reveal population trends and
dynamicsin addition data fromongterm bird surveillan@ds land use decisimaking

by documenhg areas that are important for the survival of native bird species across
SNL/NM. The two main monitoring methods used at SNL/NM are bird surveys, which
involvescounting birds visually and audibly, and bird banding, which involves capturing a
bird, adding a leg band, and then releasing the bird unharmed. Bird banséigl i®ol

for monitoring environmental conditions because it provides estimates on survival and
productivity of local bird populations.

Bird Surveys Using Transects

In 2021, the bird survey transects were changed to reflect the standardized North American
Breeding Bird Survey route with 50 survey points separateehiyf omée Figure3.13).

At each point, the observer notes any bird species seen or heard withinmailguadauns

in a threeminute period before moving on to the next point.

A bird survey is the process of counting birds by sight and sound; bird banding involves
capturinga bi r d, pl acing an aluminum band on one of the bi
bird. Trained Sandia staff record information about each bird captured and evaluate the
numbers of birds caught again from previous years.

0 Program Activities and Results 2021. Bird Surveys

In 2024, the breeding bird survey was conducted inBortgninespecies and
419individuals were detected across the trafisdded-31). The 202 winter bird survey
was completed in Februarhirty-ninespecies andl75individuals were detected
(Table3-32.

Table 3-31. Species totals detected during the breeding bird survey, 2024

Common Name Scientific Name Number of Detections
Ash-throated flycatcher Myiarchus cinerascens 7
Barn swallow Hirundo rustica 1
Bewick's wren Thryomanes bewickii 2
Black-chinned hummingbird Archilochus alexandri 6
Black-chinned sparrow Spizella atrogularis 1
Black-headed grosbeak Pheucticus melanocephalus 8
Blackthroated gray warbler Setophaga nigrescens 2
Black-throated sparrow Amphispiza bilineata 36
Blue-gray gnatcatcher Polioptila caerulea 1
Blue grosbeak Passerina caerulea 3
Brown-headed cowbird Molothrus ater 2
Bul l ockds oriole Icterus bullockir 2
Bushtit Psaltriparus minimus 10
Cassin's kingbird Tyrannus vociferans 4
Cassin's sparrow Peucaea cassinif
Chihuahuan meadowlark Sturnella lilianae 3
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Common Name

Scientific Name

Number of Detections

Cliff swallow Petrochelidon pyrrhonota 1
Common raven Corvus corax 2
Cooperds hawk Astur cooperif 1
Curve-billed thrasher Toxostoma curvirostre 2
Gray flycatcher Empidonax wrightij 2
Gray vireo Vireo vicinior 24
Horned lark Eremophila alpestris 6
House finch Haemorhous mexicanus 62
House sparrow Passer domesticus 2
Juniper titmouse Baeolophus ridgwayi 4
Ladder-backed woodpecker Dryobates scalaris 4
Lark sparrow Chondestes grammacus 4
Lesser goldfinch Spinus psaltria 1
Loggerhead shrike Lanius ludovicianus 3
Mallard Anas platyrhynchos 2
Mourning dove Zenaida macroura 28
Northern mockingbird Mimus polyglottos 98
Pinyon jay Gymnorhinus cyanocephalus 3
Plumbeous vireo Vireo plumbeus 1
Rock pigeon (feral pigeon) Columba livia 1
Rock wren Salpinctes obsoletus 2
Say's phoebe Sayornis saya 8
Scaled quail Callipepla squamata 3
Scottdés oriole [cterus parisorum 4
Spotted towhee Pijpilo maculatus 10
Swainsonds hawk Buteo swainsoni 2
Violet-green swallow Tachycineta thalassina 1
Western kingbird Tyrannus verticalis 20
Western meadowlark Sturnella neglecta 9
Western tanager Piranga ludoviciana 2
Western wood-pewee Contopus sordidulus 2
White-winged dove Zenaida asiatica 4
Woodhousejays scrub Aphelocoma woodhouseii 5
Total 419

Table 3-32. Species totals detected during the winter bird survey, 2024

Common Name

Scientific Name

Number of Detections

American kestrel Falco sparverius 1
American robin Turdus migratorius 34
Audubonods warbler Setophaga coronata auduboni 1
Bewi ckds wren Thryomanes bewickii 1
Black-throated sparrow Amphispiza bilineata 2
Bluebird sp. Sialiasp. 1
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Common Name

Scientific Name

Number of Detections

Bushtit Psaltriparus minimus 3
Cactus wren Campylorhynchus brunneicapillus 2
Canyon towhee Melozone fusca 5
Cassinbds finch Haemorhous cassinii 9
Cedar waxwing Bombycilla cedrorum 1
Common raven Corvus corax 6
Crissal thrasher Toxostoma crissale 1
Curve-billed thrasher Toxostoma curvirostre 1
Dark-eyed junco Junco hyemalis 19
Eurasian collared-dove Streptopelia decaocto 1
European starling Sturnus vulgaris

Hairy woodpecker Dryobates villosus

Horned lark Eremophila alpestris 11
House finch Haemorhous mexicanus 72
House sparrow Passer domesticus 8
Juniper titmouse Baeolophus ridgwayi 9
Ladder-backed woodpecker Dryobates scalaris 3
Lesser goldfinch Spinus psaltria 1
Loggerhead shrike Lanius ludovicianus 1
Mountain bluebird Sialia currucoides 72
Mourning dove Zenaida macroura 8
Northern flicker (red-shafted) Colaptes auratus

Pine siskin Spinus pinus 2
Pinyon jay Gymnorhinus cyanocephalus 145
Red-tailed hawk Buteo jamalcensis 4
Sage thrasher Oreoscoptes montanus 5
Sagebrush sparrow Artemisiospiza nevadensis 2
Sayds phoebe Sayornis saya 1
Townsendbés sol i tai r { Myadestestownsendi 5
Western bluebird Sialia mexicana 17
White-crowned sparrow Zonotrichia leucophrys 2
Wil liamson6s sapsuc/| Sphyrapicus thyroideus

Woodhousejays scrub Aphelocoma woodhouseii 6
Total 475
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3.5.2 Bird Banding and Monitoring

Ecology Program personnel implemented two projects that use bird banding to monitor
bird diversity and abundance: the Monitoring Avian Productivity and Survivorship (MAPS)
protocoland fall migration. These annual monitoring activities are an effort to document
breeding bird productivity and investigate fall migration patterns of songitirdb,inpen
woodland, and grassland habitats. A banding permit is maintained through the
U.S.Geological Survey Bird Banding Laboratory.

Bird banding is the process of capturing a bird, adding a leg band, and then releasing the
bird unharmed.

To makecomparisons among seasons, days, and net sites, personnel calculate birds captured
per net hour (one standard mist net operated for one hour). For this computation, the

number of birds captured in a day or season is divided by the number of total met hours

that period.

MAPS banding sessions have been conducted annually since 2003 at SNL/NM. The MAPS
method for banding birds was developed by the Institute for Bird Pop(l2¢iSaste, et

al. 2010)In addition, the MAPS organization hosts a collaborative effort among public
agencies in North America that seeks to derive population and productivity trends for
nesting birds through mist netting (stringing mesh nets between two poles) during the
breedhg season (May through pdgust). This data, collected all over North America

since 1989, has helpwdithologists better understand population trends, dynamics, gender
ratios, and productivity fanore than 200 species of breeding birds.

0 Program Activities and Results 2021. Monitoring Avian Productivity and Survivorship
Banding
Sandia personnel haeratedhe SNL/NM MAPS station foRObreeding seasons
between 2003 and 20%ielding a large lotgym dataset. The data was organized and
analyzed to draw trends and summarize results for tHeyleat2 Since 203 species
have been banded, amountinghare tharl,30 birds.

Total captures and diversities were calculated for th2@B@ataset to understand mist

netting efforts and community changes over time. To quantify the effort for bird banding
activities, captures can be related to the amount of time that mist nets are open. Season net
hours were totaled and multiplied by 10@atedsirdize the birds captured per 100 net hours

by the MAPS year. The average birds per 100 net hours fre202082154. The

Shannon diversity index was used to measure diversitgicdstsampled (captured)

throughthe years. For 20@®821, the average Shannon diversity index for the SNL/NM

MAPS station is BgFigure3.14).
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Figure 3.14. Birds per 100 net-hours and Shannon diversity index for all MAPS seasons, 20082024

In 2024, sixMAPS banding sessions were run from MAygoist. Twentjour species

were capture®9individuals were newly banded, hithdividuals were recaptured

(banded in a previous yedgl{le3-33). A season highlight was an adult blaakated gray
warbler banded on June 5, 2(F2dure3.15). Blackthroated gray warblers are uncommon

at this MAPS station and have only been banded on five other occasions during the MAPS
season since 2003: August 2011, July 2018, July 2021 (twice), and July 2022.

Table 3-33. Species composition and total number of birds captured during the MAPS season, 202

Common Name

Scientific Name

Number Captured

Ash-throated flycatcher Myiarchus cinerascens 4
Bewi ckbés wren Thryomanes bewickii 2
Blackthroated gray warbler Setophaga nigrescens 1
Black-throated sparrow Amphispiza bilineata 8
Bushtit Psaltriparus minimus 18
Canyon towhee (Figure 3.15) Melozone fusca 3
Crissal thrasher Toxostoma crissale 1
Dusky flycatcher Empidonax oberholseri 1
Gray flycatcher Empidonax wrightii 3
Gray vireo Vireo vicinior 7
Greenttailed towhee Pipilo chilorurus 1
Hermit thrush Catharus guttatus 1
House finch Haemorhous mexicanus 2
Juniper titmouse Baeolophus ridgwayi 4
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Common Name Scientific Name Number Captured
Ladder-backed woodpecker Dryobates scalaris 2
MacGil i vrayds war bl Geothlypis tolmief 2
Mourning dove Zenalda macroura 1
Northern house wren Troglodytes aedon 1
Northern mockingbird (Figure 3.15) Mimus polyglottos 13
Rock wren Salpinctes obsoletus 2
Scott 0 6&igwealilyl e Icterus parisorum 2
Western kingbird Tyrannus verticalis 1
Western wood-pewee Contopus sordidulus 1
Woodhousejf@ys scrub Aphelocoma woodhouseli 2
Total 83

:’1 br, ; > 1 ' d

Figure 3.15. Adult black-throated gray warbler (fopleft), adul t mal e(tosrigid)tjavénde or i ol e
canyon towhee (bottom left) , and juvenile Northern mockingbird (bottom right) banded during the MAPS
season, 2024
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0 Program Activities and Results 2021. Fall Migration Bird Banding
In 2024, Ecology Program personnel conduthiegkesessions of fall migration bird banding
in September and Octob&en species and 25 birds were captured during these efforts

(Table3-34).

Table 3-34. Species composition and total birds captured, fall 2024

Common Name

Scientific Name

Number Captured

Ruby-crowned kinglet

Corthylio calendula

Bewi ckbés wren Thryomanes bewickii 2
Bushtit Psaltriparus minimus 4
Chipping sparrow Spizella passerina 5
Dark-eyed junco Junco hyemalis 3
Greenttailed towhee Pipilo chlorurus 3
Juniper titmouse Baeolophus ridgwayi 1
Ladder-backed woodpecker Dryobates scalaris 1
Lesser goldfinch Spinus psaltria 1

1

4

Sage thrasher

Oreoscoptes montanus

Total

N
a1

3.5.3 Diurnal Raptor Monitoring

Environmental pressures haaeging impacts to raptor populationsluding disease and
parasites, migration timing and distance, breeding phenology, morphology and behavior, and

overall abundan¢MartinezRuiz, et al. 2023Raptor monitoring is important in

understanding the populations of protected migratory birds at SNL/NM. To document the
species and quantities of diurnal raptors migrating through and wintering on SNL/DOE
permitted lands, fall raptor counts and winfgoraurveys were implemented between

2023 and 2024. Fall raptor counts provide insight to species composition, poanthtions,
timing of migrating raptors, while winter raptor surveys provide information about

abundance and habitat use by raptors aéerfall migration.

0 Program Activities and Results2023-2024: Fall Raptor Counts

Fal |

raptor

counts (al so

k nown

as

(Figure3.16) from Septembetio November 2023, then officially implemerfitech
Septembeio October 2024. The Manzano Lookout falls withinvdstern migration
flyway and is roughly 19 miles from Capilla Peak, where HawkWatch International, a

conservatiomonprofit, operates its Manzano Mountains HawkWatch each fall.

ohawkwat

In future efforts, surveys could be conducted weekly or biweekly from late August to early
November to account for the whole fall migration season. In thedongurveying
throughout the typical migration season will show trends in the populatiomngatioin

timing of species.
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Figure 3.16. Fall and winter raptor survey locations
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(mid-September to mi@ctober), as vehicles and personnel were available. Survey efforts
are quantified as raptors per hour (RPH), the number of raptors obdsengttie
number of observation hours. The 2023 pilot study at Manzano Lookout logged

approximately 17.46 observation hours and 266 raptors, equating to 1512 RRBS.
Eleven raptor species were documented across four surveys. The 2024 counts logged 16.23
observation hours and 179 raptors, equating to 11.03RIfEB{35). Eightspecies were
documented across four surveys.

Table 3-35. Fall 2023 and 2024 raptor observations and count effort at Manzano Lookout by year

Number Observed

Common Name Scientific Name 2023 2024
American kestrel Falco sparverius 4 4
Broad-winged hawk Buteo platypterus 1 0
Cooperds hawk Astur cooperif 37 19
Merlin Falco colombarius 0
Northern harrier Circus cyaneus
Osprey Pandion haliaetus 3
Peregrine falcon Falco peregrinus 2
Red-tailed hawk Buteo jamaicensis 20 24
Sharp-shinned hawk Accipiter striatus 22 20
Swainsonds hawk Buteo swainsoni 7 9
Turkey vulture Cathartes aura 121 64
Unidentified buteo Buteo sp. 10 14
Uni denti fi ed -sBimnedp e r ( Astur cooperii/Accipiter striatus 18 19
hawk
Unidentified diurnal raptor Accipitriformes/Falconiformessp. 17 2
Unidentified falcon Falcosp. 0 1
Zone-tailed hawk Buteo albonotatus 2 0
Total Raptors 266 179
Total Observation Hours 17.46 16.23
RPH 15.23 11.03

0 Program Activities and Results 2021. Winter Raptor Surveys

Sandia conducted winter raptor surveys between December 2023 and February 2024. In

m

addition to recording raptors, weather and
winter raptor surveys follow the Hawk Migr
Raptor Survey Protod@lawk Migration Association of North America 2@hé)are

submitted to Hawk Migration Association of

route at SNL/NM is one of eight routes established in the state.

Thirty-sevenndividuals andeven speci@gere observed acrossnalitersurveysincluding
C o o p mwkdsur coopgrilerruginous awk Buteo regglisdtailedhawk Buteo
jamaicensiBmericarkestrel Falco sparvermsy)in Falco columbdgyriasdnorthernharrier

(Circus cyandtuiable3-36). Americarkestrels were sighted at each survey, making up
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approximately 7@ercenbf all observations. The highest raptor counts occurred during the
two December surveys, each logging 10 raptors.

The SNL/NM winter raptor survey route primarily traverses disturbed/urban, arroyo, and
dwarf shrub grassland habitats. As part of the winter raptor survey protocol, habitat types

within 100 meters of each raptor observation can be recorded. The tfaeddsabiptors
used in 2022024 surveys were developed (28 percent), roads (28 percent), and desert

(44percent).

Table 3-36. Winter raptor species totals, 2023-24.

Common Name

Scientific Name

Total Observations

American kestrel Falco sparverius 27
Cooper's hawk Astur cooperii 2
Ferruginous hawk Buteo regalis 1
Merlin Falco columbarius 1
Northern harrier Circus cyaneus 1
Red-tailed hawk Buteo jamaicensis 3
Unidentified Buteo Buteo sp. 2
Total 37

3.6 Remote Camera Surveillanceof Mammals and Other Wildlife

Ecology Program personnel conduct passive surveillance withsesmaotecameras.
Remotesensor cameteappingrefers to the use of moti@ctivated cameras to document
thepresencand behaviors of wildlife in a particular habitat or study area. The cameras
work by detecting moving objects that have a differing temperature (i.e., hotter) from the
surrounding ambient environment. Theredstectioreach time the camera is triggered

and arobservatioreach separate time an individual is present andieceeothin a frame.

Overall, the main goal of remstnsor camera monitoring at SNL/NM is to document

smaH, medium, and largsized mammals while minimizing incidental observations of other
norttargetspecies, such as birds, amphibians, reptiles, and insects. Although mammals are
the targeted wildlife, when birds, reptiles, and amphibians are captured in camera images,
those observations are also recorded.

Remotesensor camera traps have become an increasingly popular tool, especially during the
last severalecades, for inventorying and monitoring wildlife populations around the world
(Rovero, Tobler and Sanderson 204th major technological advances in reseisor

cameras, including digital photography and infrared sensors, there has been increased
reliability on the cameras to detect both commonplace and elusivéKuilife and

Barrett 2011)These cameras provide a noninvasivegitestive method for developing

estimates of common populatienel and communitgvel indices, including the richness,
composition, and structure of mammal commui@esack, et al. 2015)

Ecology Program personnel maintain two wildlife water guzzlers: the Madera Canyon
Guzzler, which is on DOENSA -permitted land withdrawn from the U.S. Forest Service,
and the Range Guzzler, which is on land permitted tdNINGHA from KAFB. The

Madera Canyon Camera Station igsat the Madera Canyon Guzzler, and the Range
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3.6.1

Camera Station is set up at the Range Guzzler. Because many mammal species use artificial
water sources, remegensor cameras provide an excellent means of documenting the
diversity and abundance of mammals at these locations.

Madera Canyon Camera Station

Since June 2005, 71 species have been recorded and identified at the Madera Canyon
Guzzler. Six of these species have been documented in each calendar year since monitoring
with remotesensor cameras began, including the American bladlrbesiamericanus

common raverndorvus coyagoyoteCanis latrgngray foxlJrocyon cineroargjentusning

dove Zenaida macruaad mule dee©flocoileus hemionus

An additional 1Species have been documented at the Madera Canyon Guzzler that have
not been documented at the RangeSeBphagal er
coronata audybbrownrheaded cowbirdVolothrus gtdsrown thrashei oxostoma rufum

Cl ar k 6 s Nuaffaga caumbjamavebilfed thrashefMpxostoma curvijpststern
bluebird Gialia sia)iselk Cervus elaphus canpdamsisian collaretbve Gtretopelia degaocto
hepatic tanageifanga fldymvelinaRecari tajacu St eCydnecittddstp/liegkayy  (
vulture Cathartes aunahitetailed deer@docoileus virginianid turkeyNleleagris gallgpavo
and yellowheaded blackbirké&nthocephalus xanthogephalus

0 Program Activities and Results 202 Madera Canyon Camera Station

In 2024, 23 different species were observed at the Madera Canyon Camera Station
(Table3-37), including/ mammal specid$ bird speciefone additional that could not be
identified), and a single unidentified amphiblaneptilesr invertebrates were observed
at the Madera Canyon Camera Station duridg 202

Table 3-37. Wildlife species observed at the Madera Canyon Camera Station, 202

Month
Common Name Scientific Name Jan. ‘Feb. ‘Mar. ‘Apr. ‘May ‘Jun. ‘ Jul. ‘Aug. ‘Sep. ‘Oct. ‘Nov. ‘Dec.
Mammals

American badger Taxidea taxus b
American black bear Ursus americanus
Coyote Canis latrans b b b b
Gray fox Urocyon cinereoargenteus b b b
Mountain lion Puma concolor
Mule deer Odocoileus hemionus b b b b b b b b b
Unidentified bat Unidentified

Birds
American robin Turdus migratorius b b
Black-headed grosbeak Pheucticus melanocephalus
Common raven Corvus corax b b b b
Golden eagle Aquila chrysaetos b
Great horned owl Bubo virginianus b b b
House finch Haemorhous mexicanus b b
Mountain bluebird Sialia currucoides b
Mourning dove Zenalda macroura b b b b
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Month
Common Name Scientific Name Jan. |Feb. |Mar. | Apr. |May |Jun. | Jul. |Aug. |Sep. |Oct. |Nov. |Dec.
Northern flicker Colaptes auratus b
Pinyon jay Gymnorhinus cyanocephalus
Red-tailed hawk Buteo jamaicensis b
Townsend0s s dMyadestes townsendf b
Turkey vulture Cathartes aura
Unidentified bird Unidentified b b
Western bluebird Sialia mexicana b
Woodhous ey gAphelocoma woodhouseii b b
Reptiles
| [ Y O R
Amphibians
Unidentified | unidentified ] el ]
Invertebrates
| [ Y O A

Assessment and troubleshooting of the Madera Guzzler systamduated and

completed in 202Buring the assessment, Ecology Program personnel were able to
conclude that over tingettling of the trough had occurred, in which all water that was
being caught and stored within the tank was emptying into the trough and subsequently
pouring out onto the ground. This led to a consistently empty tank and inconsistent water
levels withirthe trough, leading to an inconsistent water supply for wildlife. Based on data
recorded on water levels within the tank and trough,ifise®s have been persisting at the
Madera Guzzler since 2013, likely worsening over time. In 2024, the Ecology Program
planned a partnership with various SNL/NM Facilities teams to complete necessary repairs
on the entire system, which will include Recement of the trough, float, and associated
piping(Figure3.17). The goal of these repairs is to provide a more consistent water supply
for wildlife that will also prove to be reliable during periods of drought.

Figure 3.17. Facilities partners at the Madera Guzzler during an initial walk-through for the planned repair
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Work started on the guzzler in October 2024. Completion of this work is expected in 2025.
Due to the work taking place at the Madera Guzzler, the camera station was temporarily shut
down for monitoring. Gaps in the dataset exist for the months of O¢taheght

December, with the potential for additional gaps in the beginning of 2025. Monitoring will
resume once all the work has been completed. Ecology Program staff anticipate differences
in the diversity and abundance of species visiting the MaderaiG20486

3.6.2 Range Camera Station

Since monitoring began, rems¢é@msor cameras have captured images of 73 species at the
Range Camera Station. In addition, toads, bats, and other small mammals have been
observed but were not identified to the species level.

Only onespecies l&been observed in images at the Range Guzzler in every year of
monitoring: mule deer. At most, 36 species have been documented in a single calendar year.
In addition, 16 species have been documented at the Range Guzzler that have not been
documented at tHdadera Canyon Guzzler. These include American bBalgded taxus
ashthroated flycatcheMfyiarchus cinergséanmspean starlin@turnus vulgarppher
snakeRituophis catenifeeater roadrunné&s€ococcyx califorpiangaosed skunk

(Conepatus leucynandeibacked woodpeckddrfyobates scglansuntain chickadee

(Poecile gamplrgtigtail Bassariscus astuae®) wren$alpinctes obspletfsuscrowned

sparrow Aimophila rufigegsaled quaiCéllipeplguamatal exas antelope squirrel
(Ammospermophilus intevpstejn spotted skur®dilogale gracilis)Wi | | i amsonds s e
(Sphyrapicus thyrpigeuswoodratNeotomspp. [unknown species, plurall]).

0 Program Activities and Results 2021. Range Camera Station
In 2024, 26 different species were obserand confirmedt the Range Camera Station
(Table3-38), includinghreemammal speci¢sne additional that could not be identified),
21bird specietseveral additional that could not be identiie@amphibiarspecies, and
one invertebrate species (one additional that could not be identifregildlgpecies were
observed.

Table 3-38. Wildlife species observed at the Range Camera Station, 202

Month
Common Name Scientific Name Jan. ‘Feb. ‘Mar. ‘Apr. ‘May ‘Jun. ‘ Jul. ‘Aug. ‘Sep. ‘Oct. ‘Nov. ‘Dec.
Mammals

Coyote Canis latrans b
Mule deer Odocoileus hemionus b b b
Woodrat spp. Neotoma spp.
Unidentified Unidentified b

Birds
American robin Turdus migratorius b
American kestrel Falco sparverius
Common poorwill Phalaenoptilus nuttallii
Common raven Corvus corax b b b b
Cooper 6s hawHWAccipiter cooperii b
Curve-billed thrasher Toxostoma curvirostre b
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Month
Common Name Scientific Name Jan. |Feb. |Mar. | Apr. |May |Jun. | Jul. |Aug. |Sep. |Oct. |Nov. |Dec.
Dark-eyed junco Junco hyemalis b b
Golden eagle Aquila chrysaetos b b b b b b b b
Great horned owl Bubo virginianus b b b b
House finch Haemorhous mexicanus b
Mountain bluebird Sialia currucoides b
Mourning dove Zenalda macroura 0 0 0 0 b
Northern flicker Colaptes auratus b b b
Northern mockingbird Mimus polyglottos b b
Pinyon jay Gymnorhinus cyanocephalus b b b
Sayds phoebe |Sayomissaya b
Scott ds or i ol|lcterusparisorum
TownsendO0s s dMyadestes townsendf
Unidentified bird Unidentified b b b b b
Western bluebird Sialia mexicana
White-winged dove Zenalda asiatica b b
Woodhous ey gAphelocomawoodhouseii b b b
Reptiles
| [ I I O O R
Amphibians
Red spotted toad ‘Bufo punctatus ‘ ‘ ‘ ‘ ‘ ‘ b ‘ b ‘ ‘ b ‘ b ‘ ‘
Invertebrates
Sulphur spp. Pieridae: Coliadinae
Unidentified butterfly Unidentified

Ssp. = subspecies
spp. = two or more species of a particular genus

The abbreviation sp. is used when the actual specific name cannot or need not be

specified, and spp. (plural) indicates several species. The abbreviation ssp. refers to a

B
A pair ofgolden eagdevas documented visiting the Range Guaalerultiple occasiolirs
2024(Figure3.18). This is the first time that a pair of golden eagédseka documented
simultaneously at the guzzler and is likely the first documentation of a pair on KAFB. The
observation of this pair may indicate that the pair is nesting somewhere near the Range
Guzzler or elsewhere within the boundaries of KAFB. Fofiaurveys are planned in
2025 to locate potential nesting territories.

92 | 2024 Annual Site Environmental Report for SNL/NM



Ecology Program

2024—10—17 10:09:59
T W WA SN wn‘ T,
¥

Figure 3.18. Pair of golden eagles visiting the Range Guzzler in October 2024

3.7 Federally Listed and State Listed Endangered, Threatened,

and Other Species of Concern

As stated il€hapter 8the Endangered Species Act is intended to protect all animal and
plant species that are federally listed as endangered or threatened. Currently, no known
protectedspeciesn theEndangered Species Act breed in or residi;mn DOE/NNSA -
permitted and feewned areas at SNL/NMhe listing status of proposed speasies
continually monitored to ensure timely implementation of appropriate protections and
mitigations should a listing oc&everal federally listed species are found in Bernalillo
County, New Mexicd able3-39. Golden eagles, federally protected under the Bald and
Golden Eagle Protection Act, are potentially presenoyeal within the boundaries of
SNL/NM (Figure3.18. Breeding has yet to be documented WiXGB/NNSA -permitted
and feeowned areas at SNL/NNbut the Ecology Program performs-wiiee monitoring
yearround to detect the presence of the species. taseehad golden eagle nest is
found, protection buffers would be put in place to avoid disjumbsting eagles

A few mammal species protected by the State of New Mexico have been encountered
(Table3-39. One bird species, the gray vik&oep vicinjpmvell known asltaeeding bird

on DOE/NNSA -permitted and feewned areas, is listedstegethreatene@New Mexico
Department of Game and Fish 2022)The gray vireods primary b
pifionjuniper woodlands within the foothills of the Manzano Mountains.
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Table 3-39. Federally listed and state-listed candidate, threatened, or endangered species and other species of

greatest conservation need with potential to occur on KAFB and SNL/NM within Bernalillo County, NM

Species Previously
Federal Observed
Endangered within KAFB
Species Act New Mexico and /or
Common Name Scientific Name Status Status SNL/NM
Mammals

Big free-tailed bat Nyctinomops macrotis No designation Species ofgreatest
conservation need

Fringed myotis Myotis thysanodes No designation Species of greatest
conservation need

Pal e Town ssaredd 6| Corynorhinus townsendii No designation Species of greatest b

bat pallescens conservation need

Spotted bat Euderma maculatum No designation Threatened b

Tri-colored bat Perimyotis subflavus Proposed Species of greatest

endangered conservation need

Gunni sonds pr a| Cynomysgunnisoni zuniensis No designation Species of greatest b
conservation need

New Mexico jumping mouse Zapus hudsonius luteus Endangered and Endangered

critical habitat* *
Birds

American bittern Botaurus lentiginosus No designation Species of greatest
conservation need

Bairdds sparr o Ammodramus bairdii No designation Threatened

Bald eagle Haliaeetus leucocephalus No designation Threatened

Bell 6s vireo Vireo bellii No designation Threatened

Black-chinned sparrow Spizella atrogularis No designation Species of greatest
conservation need

Black-throated gray warbler Setophaga nigrescens No designation Species of greatest b
conservation need

Burrowing owl Athene cunicularia No designation Species of greatest b
conservation need

Cassinds f i nc h| Haemorhous cassinii No designation Species of greatest b
conservation need

Cassinds spar r| Peucaea cassinii No designation Species of greatest b
conservation need

Clarkobs grebe Aechmophorus clarkii No designation Species of greatest
conservation need

Cl arkds nut cr a| Nucifraga columbiana No designation Species of greatest b
conservation need

Common black hawk Buteogallus anthracinus No designation Threatened

Common nighthawk Chordeiles minor No designation Species of greatest b
conservation need

Eared grebe Podiceps nigricollis No designation Species of greatest b
conservation need

Evening grosbeak Coccothraustes vespertinus No designation Species of greatest b
conservation need

Golden eagle Aquila chrysaetos No designation Species of greatest b
conservation need

Graceds war bl el Sefophaga graciae No designation Species of greatest b
conservation need

Gray vireo Vireo vicinior No designation Threatened b
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Species Previously
Federal Observed
Endangered within KAFB
Species Act New Mexico and /or
Common Name Scientific Name Status Status SNL/NM

Juniper titmouse Baeolophus ridgwayi No designation Species of greatest b
conservation need

Least tern Sternula antiflarum No designation Endangered

Lewi sés woodpe|l Melanerpes lewis No designation Species of greatest b
conservation need

Loggerhead shrike Lanius ludovicianus No designation Species of greatest b
conservation need

Mexican gray wolf* Canis lupus baileyi Endangered Endangered b

Mexican spotted owl Strix occidentalis lucida Threatened and Species of greatest

critical habitat* * conservation need

Mexican whip-poor-will Anstrostomus arizonae No designation Species of greatest
conservation need

Mountain bluebird Sialia currucoides No designation Species of greatest b
conservation need

Mountain plover Charadrius montanus No designation Species of greatest
conservation need

Neotropic cormorant Phalacrocorax brasilianus No designation Threatened

Olive-sided flycatcher Contopus cooperi No designation Species of greatest b
conservation need

Peregrine falcon Falco peregrinus No designation Threatened

Pinyon Jay Gymnorhinus cyanocephalus Under Review Species of greatest
conservation need

Sagebrush sparrow Artemisiospiza nhevadensis No designation Species of greatest b
conservation need

Southwestern willow Empidonax traillii extimus Endangered and Endangered b

flycatcher critical habitat* *

Spragueds pi pi| Anthusspragueii No designation Species of greatest b
conservation need

Vesper sparrow Pooecetes gramineus No designation Species of greatest b
conservation need

Virginiabs war| Lelothlypis virginiae No designation Species of greatest b
conservation need

Yellow-billed cuckoo Coccyzus americanus Threatened and Species of greatest

(western population) occidentalis critical habitat* * conservation need

Western bluebird Sialia Mexicana No designation Species of greatest b
conservation need

Wi | | i amsonds s| Sphyrapicus thyroideus No designation Species of greatest b
conservation need

Reptiles
Desert massasauga Sistrurus catenatus edwardsii No designation Species ofgreatest b

conservation need
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Species Previously
Federal Observed
Endangered within KAFB
Species Act New Mexico and /or
Common Name Scientific Name Status Status SNL/NM
Invertebrates
Monarch butterfly Danaus plexippus Proposed No designation b
threatened
Suckl!| ey ds cuc k| Bombus suckleyi Proposed No designation
endangered

Source: Biota Information System of New Mexico (New Mexico Department of Game and Fish n.d.).

Notes:

Federal Endangered Species Act Status:

1 Endangered: Any species that is in danger of extinction throughout all or a significant portion of its range. Endangered species
are protected by the take prohibitions of Section 9 under the Endangered Species Act.

1 Threatened: Any species that is likely to become endangered in the foreseeable future throughout all or a significant portion of
its range. Threatened species are protected by the take prohibitions of Section 9, consistent with any protective regulations
finalized under Section 4(d), of the Endangered Species Act.

1 Candidate: Any species for which the U.S. Fish and Wildlife Service has sufficient information on its biological status and threats
to propose it as endangered or threatened under the Endangered Species Act, but for which development of a proposed listing
regulation is precluded by other higher priority listing act ivities. Candidate species are not protected by the take prohibitions of
Section 9 of the Endangered Species Act.

New Mexico Status:

1 Endangered: Any species of fish or wildlife whose prospects of survival or recruitment within the state are in jeopardy due t o
any of the following factors: (1) the present or threatened destruction, modification, or curtailment of its habitat; (2)
overutilization for scientific, commercial, or sporting purposes; (3) the effect of disease or predation; (4) other natural or man -
made factors affecting its prospects of survival or recruitment within the state; or (5) any combination of the foregoing factors.
A species is categorized as endangered if it is in jeopardy of extinction or extirpation from the state.

1 Threatened: Any species that is likely to become endangered within the foreseeable future throughout all or a significant
portion of its range in New Mexico.

1 Species of greatest conservation need (SGCN) Any species identified within the N ew Mexico Department of Game and Fishd s
State Wildlife Action Plan. SGCN are either declining, vulnerable, endemic, disjunct, and/or keystone species. They are furtrer
subdivided into categories of immediate priority, limited habitat, susceptible, data needed, or federally listed.

* A single wolf was believed to be captured on camera on KAFB toward the end of 2022. The observation does not represent
species occupancy on KAFB but rather is considered anomalous at this time. The population in central and southern Arizona and
New Mexicois considered experimental, nonessential.

**  KAFB and SNL/NM boundaries do not overlap critical habitat for these species.

3.8 EcoTicket Request System

Sandia personnel use EcoTicket, abasbd ticketing system, for reporting wildlife issues

or concerns andr requesting biological surveilsrough EcoTicket, Bmbers of the
Workforcecan easily place a request thdisisbutednstantlyto all Ecology Program
personneVia email and text messadee requests are prioritized in a queue and then
responded to accordingly. Once an action is completed, a biologist will close out the ticket,
moving the request and associated data from the queue tbabkedatabase. The request
database issed teensure ecological compliancetaack wildlife encountg over time and

by location.

0 Program Activities and Results 2021. General EcoTicket Results
Infrastructure Operatioqeersonnelise EcoTickanost frequently, requesting biological
surveys to supporacilitiesvork orders. Requests had been split reaahly between
biological survey requests and wildlife response calls until 2021, when survey requests were
more than three times higher than wildlife responsd-gglie8.19). The trend continued
through2024 with583 survey requests and 186 wildlife isBhesise in survegquests
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was due to continuous improvement activiiesessing the various ticket types allows
Ecology Prograrpersonnebetter understamney ofthe dynamics of ecologlissues at
SNL/NM as discussed below aamstlisplayed ifrigure3.20. Wildlife response tickets are
described first followed by tickets for biological surveys requiFedifities work orders
and projects.

m Survey Request = Wildlife Issue
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Figure 3.19. Two major categories of EcoTicket requests, 20151 2024
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Figure 3.20. EcoTickets by type, 2024
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3.8.1 Wildlife Response

Reportablevildlife issues or concelinsludesnakes, bird nests, injured wildlife, trapped

wildlife, dead wildlifelomestic dogs and cats, and othepash wildlife issugg/ildlife

may include mammals, reptiles, birds, and insectel&esttickets (e.g., wasps, ants, or
mice) are redirected to Facilitiesd pest m

Injured animals that are discovered at SNL/NM and require intervention are taken to a
permitted wildlife rehabilitator where they will be given the best opportunity to survive.

Upon receipt of a wildlife issue, Ecology Program personnel contact the requestor to gather
more information, such #getype ofanimalthelocation, the time last seen, and any

pertinent safety information. For nonvenomous wildlife owtiSieldings, Ecology

Program personnel typically leave the animal alone unless it is trapped, sick, or injured.
Venomous snakes are always relocated due to the risk they pose to personnel. If an animal is
injured, it is taken @wildlife rescuewhere it will be gin the best opportunity at survival.

Wildlife trapped inside a building are captured and then released in an appropriate habitat.

0 Program Activities and Results 2021. EcoTickets for Wildlife Response
In 2024, 186wildlife issues were received through EcoTicket. Wildlife is most active during
thewarm months, especially in the spring and summenvaseébreeding occurs. Wildlife
issues peaked 27 ticketsn Juy (Figure3.21). Notable events included relocating a silver
hair bat on two different occasions fromI,Aroviding a wooden ramp to allow two
trapped raccoons to seddease from a dumpster in-ITAand responding to a mourning
dove nesting on an aerial Figure3.22).
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Figure 3.21. Total wildlife issues by month, 2024
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ADANGER

Figure 3.22. Two individual silver-haired bats (top left and top right) relocated from TA -1, two raccoons
trapped in a dumpster (bottom /eft) , and a mourning dove nesting on an aerial lift (bottom right)

Snake removals were the most requested wildlife issue categdrain@ikets

(Table3-40). Prairie rattlesnakdsgure3.23) continue to béhe most common snakes
encountered with 21 removals, followed by gopher snak&& mitiovals. Occasionally,
Ecology Program personnel are unable to locate and identify the snake when they arrive at
the location to remove it. This was the caselfemdke fecation tickets.

Table 3-40. Snake removal tickets, 2024

Common Name Scientific Name Number of Tickets
Coachwhip Masticophis flagellum 1
Desert massasauga Sistrurus catenatus edwardsii 2
Glossy snake Arizons elegans 1
Gopher snake Pituophis catenifer 12
Nightsnake Hypsiglena torquata 1
Prairie rattlesnake Crotalus viridis viridis 21
Unidentified (i.e., snake not located) 11
Total 49
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Figure 3.23. Prairie rattlesnake upon relocation, 2024

3.8.2 Work Orders and Projects
Before certain outdoor work is initiated, Ecology Program personnel survey the work site.
These biological surveys are performed to conserve protected species, most often birds and
their nests are protected under the Migratory Bird Treaty Act.

0 Program Activities and Results 2021. EcoTickets for Work Orders and Projects
Ecology Program personnel recei&@REgsoTicket requests for biological survey924
an increase froBB0requests in 2G2More tharB0 percen{474 of 583 requests)
ofbi ol ogi cal survey requests were part of o0
smaliscope requests generated by Infrastructure Operations personnel. Campus
maintenance activitiesuch as tree trimming; building, walkway, and waterline repairs;
andmowingi are included in this work order category.

The remaining®r equests were part of ONEPA 1 D6 reoc
NEPA checklist or projects that did not fall under routine maintenance activities. Outdoor
testingandlargec al e construction activities made L
requests fobiological surveys.
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\ y - U SFad

Sandia sunrise

OVERVIEW A Terrestrial Surveillance Program personnel collect soiland sediment samples, which are
analyzed for radiological, nonradiological, and other site-specific constituents. Environmental dosimeters are
used to measure ambient external gamma radiation levels.

Terrestrial Surveillance Program personnel collect environmental mad@séiherjt
samples, which are analyzed for radiological constituents, as required. As a best management
practice, samples are also collected to analyze metals and-splesifgiteonstituents.

In addition to the environmental samples collected, ambient external gamma radiation levels
are measured using environmental dosimeters. These surveillance activities are conducted
atdesignated locations that arest@and around the perimeter of DENSA feeowned

areas, leased property, and KAFB.

Environmental radiological surveillance began at SNL/NM ir{S&5@ia 197.3)

Nonradiological surveillance sampling began in 1993 with the implementation of the
Terrestrial Surveillance Program and included the collection of samples for metal analyses.
Environmental media sampling is conducted annually, and dosimeters ard exeinaartye
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4.1

Regulatory Criteria

The Terrestrial Surveillance Program is designed and conducted to add@<SBOE

Change 4 (LtdChd}adiation Protection of the Public and the ED@EO¥58.1, Change

4 (LtdChg) 2020yvhich establishes standards and requirements to protect the public and
the environment from undue risk from radiation associated with radiological activities under
DOE control.

The Terrestrial Surveillance Program is al
Environmental Management System. Reporting is done in accordance witl2 BI0EB,

Admin Change Environment, Safety and Health Re@dti@d31.1B, Admin Change 1

2012)

Sample Locations and Media

Terrestrial Surveillance Program personnéivasample location classificationssibe
andperimeterSampling locations were selected based on locations of previous and ongoing
activitiesThe environmental sample media that are collected include surface soil (less than
two inches dee@ndarroyo sediment samples. Environmental dosimeters, deployed and
collected quarterly, are used to measure the cumulative ambient external radiation dose and
to approximate the dose potentially received from ratdrabrrmadesources.

The onsite sampling locatiorsdure4.1) are in areas of known contamination (such as

solid waste management units), areas of potential release (sites with current outdoor testing
activities), and/or areas where concentrations may be naturally elevated due to geologic
conditions. The perimeteample locations are situated around the boundaries of KAFB
(Figured.1). Table4-1 andTable4-2 list the sampling locations and the type of media

collected at the esiteandperimeter locations, respectively.

102 | 2024 Annual Site Environmental Report for SNL/NM



MaplD= sc25103 01/15/2025 SNL EGIS ORG. 04643
1550000 1590000
55000 159000
e
L { !
C 3 ) P82 .
', A——— f P-5 -;
{ Lo _Jpaow
I
_-_-_———1_ P-59 ®
S e —— | 1 S
& / - £
- / 1 ey b3
’ s-zﬂf s i ! f
Z S-86 ! __
B 1 1 I 1
1 - -
1 1 - !
| - L
| " P-63 1
1 L
—_———— 05.75 !
os.85  ©S-34 !
1
1
1
1
1
1
@ S-91 !
1
I
]
1
1
1
1
-
P-19 . !
- - e e e = = -
—— ——
1550000 1590000
Legend Sandia National Laboratories, New Mexico
Environmental Geographic Information System
® Terrestrial Surveillance Location (on-site)
0 2 4
Terrestrial Surveillance Location (perimeter) Miles N
Road 0 2 A 4
Technical Area (TA) Kilometers )
T Kirtland Air Force Base Boundary i
New Mexico State Plane, Central Zone 3002
1983 North American Datum

Figure 4.1. Terrestrial Surveillance Program onsite and perimeter sampling locations
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Table 4-1. On-site terrestrial surveillance locations and sample media

Location
Number Sampling Location Soll Sediment Dosimeter
S1 Pennsylvania Avenue X X
S6 TA-1ll (east of the water tower) X X
S7 Unnamed arroyo (north of TA-V) X
S-20 TA-IV (southwest) X
S33 Coyote Springs X
S34 Lurance CanyonBurn Site X
S45 Radioactive and Mixed Waste Management X
Unit, TA-1ll (northwest corner)
S-46 TA-1l (south corner) X X
S48 Tijeras Arroyo (east of TA-II)
S49 Near the Explosives Components Facility X
S51 TA-V (north of a culvert) X
S53 TA-1lI (south of the Long Sled Track) X
S55 Large Melt Facility, Building 9939 X
S57 TA-1V, Building 970 (northeast corner) X
S72 Arroyo del Coyote (midstream)
S74 TA-IV, Tijeras Arroyo (midstream) X
S75 Arroyo del Coyote (downstream) X
S76 Thunder Range (north) X
S77 Thunder Range (south) X
S85 Arroyo del Coyote Cable Site X
S-86 Corner of Wyoming Boulevard and S Street X
S90 TA-ll Land Mine Test Site X
S91 Background Arroyo near SWMU 87 X
S92 TA-1ll Classified Waste Landfill X
S93 Thunder Range Explosives Test Area X
S94 Thunder Range (southeast of Range 5)
Table 4-2. Perimeter terrestrial surveillance locations and sample media
Location
Number Sampling Location Soil Sediment Dosimeter
P-4 Isleta Reservation gate X X
P-5 McCormick gate X X
P-16 Four Hills X X
P-19 U.S. Geological Survey Seismic Center gate X X
P-39 Northwest DOE complex X
P-40 TA-I (northeast) X
P-58 North KAFB housing X
P-59 Zia Park (southeast) X
P-63 No Sweat Boulevard X
P-64 North Manzano base X
P-73 Tijeras Arroyo (upstream) X
P-81 KAFB (west fence) X X
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4.3

Location

Number Sampling Location Soll Sediment Dosimeter
P-82 Commissary X
P-95 Southwest corner of KAFB X

Field Methods, Analytical Parameters, and Quality

Control Procedures

All samples were collected in accordance with applicable field operating procedures for soil
sedimensampling activities and with Deality Assurance Project Plan for Terrestrial Surveillance
at Sandia National Laboratories, NewSdagiea2022)

Solilis loose, unconsolidated minerals or organic materials on the immediate surface of
the earth that support plant growth. Sedimentis particles or aggregates derived from
rocks, soil, or biological material that are subsequently transported and deposited.

4.4

441

Contract laboratories analyzed all samples in accordance with applicable EPA analytical
methods. Althemical data were reviewed and qualified in accordarataitfalidation
Procedure for Chemical and RadiochégaindidD202.3amples were analyzed for the
following parameters: specific metals, high explosive compounds, perchlorate, and select
radionuclides. The specific metals list includes the following: aluminum, antimony, arsenic,
beryllium, cadmium, chromium (total), copjpen, lead, magnesium, nickel, selenium,

silver, thallium, uranium (total), and zinc. A select list of radionuclides compiled from
process knowledge of operations at SNL/NM includes the following: am2dgium
cesiuml37, tritium, uraniuf@35, and uramm-238.

In 2024, optically stimulated luminescence dosimeters were employed to measure ionizing
radiation. The dosimeters are issued and analyzed by an accrsdaddbuffatory.
Optically stimulated luminescence dosimeters have besimecs2@l 8.

Field quality control samples were collected and included duplicate environmental samples
and equipment blank samples. These samples were prepared in accordance with applicable
field-operating procedures. Laboratory quality control samples were prepared and analyzed
in accordance with established methods specifiédter 9

Data Analysis and Methodology

The 202 analytical results were reviewed by Terrestrial Surveillance Program personnel.
Summary statistics, population comparisons, and trend analysis were performed and were
evaluated. Additional comparisons were made with selected reference values.

Statistical Analysis

The statistical analysis methodology was perforntieeresults from the021 soitand
sediment samply Statistical analyses were used to compare sample ressite at on
locations versygerimeter and historiaaff-site locations and to examine trends isiten
location result$Soil sampling at effite locations was discontinued in 2023; however, the
historical offsite dataset is used in the statistical andgsgmrametric tests of population
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comparison (modified Wilcoxon and logriask3 were used to compare thesitie sample

results with thperimeter and historiaaff-site sample results. Both the Wilcoxon and the

logrank tests are significant atvalpie of less than or equal to 0.05 and are of concern

when the ossite results are greater thanpttiémeter and historicaff-site sample results.

The nonparametric Kendall s Tau was wused t
in the onsite location results over time (siganfiat a gralue less than egual to 0.05).

The statistical analysis results are used to identify sample results for possilge follow
actions, such as resampling and additional investigation. When the sample results at an on
site location are significantly diffeffemtn and greater than the perimeted historical off
siteresults and the sample results at ths&terlocation are trending upward, it is noted for
further evaluation. A discussion of these rdslttgvincludes location, analyte, sample

matrix, and summary statistics (number of samples, mean, median, standard deviation,
maximum and minimum for the-site location dataset, and the value for the current year).

Samples collected since 2010 were used for the statistical analyses as these were analyzed by
the same contract laboratory with a standard data quality control process specified by the
contract, and the analytical results have been through Hpattyidéta validation process

in accordance with standard data qualification protocol.

4.4.2 Other Reference Comparisons

Analytical results for metals in soil and sediment samples maga@ispdoed to values
in the following referenceBables-3):

1 Local and regional soil concentrati@rsagun and Chekiri 2005)

1 New Mexico Environmental DepartmddMED) soil screening levélSMED
2022)

1 Trace elements in sfiflabataPendias 2000)

Table 4-3. Comparison reference values for metals in soil

NM Soil Concentrations 2 NMED Soil Screening Levels ° Trace Elements in Soil ¢
Residential, Industrial,
Lower Limit Upper Limit Noncancer Noncancer Lower Limit Upper Limit
Analyte (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Aluminum 5,000 100,000 78,000 1,290,000 4,500 100,000
Antimony 0.2 13 31.3 519 0.25 0.60
Arsenic 25 19 13.0 208 0.1 30
Beryllium 1.0 2.3 156 2,580 0.04 2.54
Cadmium ND 11 70.5 1,110 0.08 0.47
Chromium (total) 7.6 42 45,200 314,000 7.0 1,500
Copper 21 30 3,130 51,900 1.0 70
Iron 1,000 100,000 54,800 908,000 5,000 45,000
Lead 7.8 21 NA NA 10 70
Magnesium 300 100,000 15,600,000 5,680,000 NA NA
Nickel 2.8 19 1,560 25,700 5.0 150
Selenium 0.2 0.8 391 6,490 0.1 4.0
Silver 0.5 5.0 391 6,490 0.2 3.2
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NM Soil Concentrations 2

NMED Soil Screening Levels °

Trace Elements in Soil ¢

Residential, Industrial,
Lower Limit Upper Limit Noncancer Noncancer Lower Limit Upper Limit
Analyte (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Thallium NA NA 0.78 13.0 0.02 2.8
Uranium (total) NA NA 2344 3,880¢ 0.30 10.7
Zinc 18 84 23,500 389,000 5.0 164

@Source: Dragun and Chekiri 2005.
b Source: NMED 2022.

¢ Source: Kabata-Pendias 2000.
4 Refers to uranium (soluble salts).

NA = not available
ND = not detected

There are no regulatory limits with which to compare concentrations of radiological
constituents found in surface soilseximent.

Environmental dosimeter data are compared to established natural background (terrestrial and
cosmic) radiation levels in the Albuquerque area. Levels in the Albuquerqueteaaare
when compared to much of the United States due to the higher elevation and the presence of

radionuclides in the soil and bedrock. The local annual radiation dose from natural background
sources (indoor radon not included) imB88m(Mauro and Briggs 2005)

0 Program Activities and Results 2024. Terrestrial Surveillance

The following Terrestrial Surveillance Program activities occurred in 202

1 Activitiesin 2024 wreconducted with variances from past yedtff-site
environmental dosimeters were discontintifte end 02023andno off-site

il
)l

environmental dosimeters were deployed in 2024.

Annual soil and sediment sampling occurred in MayaP0@signateoh-site and
perimetefocations.
Environmental dosimeters were deployed and collected at desigsaéednd

perimetetocations and analyzed quarterly. The results are reported as an estimated
annual dose rate.

The full analytical results for environmental media samples and environmental dosimeters

are provided iAppendix A

Radiological Results

OTerrestri al

Sur v edi

bl ance

Anal

Radiological analyses were performed on soil and sediment samples. Statistical analyses of
the 202 results for the selected radionuclides revealed no statistically significant population

differencesvith increasing trends in the-site sample results. No further investigation is
warranted; sampling will continue in the next calendar year.

Dosimeter Results

Analysis of dosimeter data was performed to determine the average dose rates for the t

location classificatignan-site and perimeter

Table4-4 shows the average dose rate summary statisticsiforigoadverage annual dose
rates are below the local estimated valuenofe88 from natural background sources

(Mauro and Briggs 200%he difference may be attributed to a variety of elevations, the

proximity to bedrock, and the spontaneous nature of radioactivity.
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Table 4-4. Dosimeter dose-rate summary statistics by location classification, 2024

Standard
Location Number of Average Median Deviation Minimum Maximum
Classification Observations | (mrem/year) (mremlyear) (mrem/year) (mrem/year) (mrem/year)
On-site 7 66 66 4.2 58 70
Perimeter 7 69 66 9.6 63 90

Nonradiological Results

Nonradiological parameters incladecifianetals, high explosive compounds, and
perchlorate.

Metals

The results of the statistical analysis for specific metals in soil and sediment identified fourteen
instances of statistical significance (population difference and increasing treneita the on
sample results. All 2024 metal results from this groeiala@ compared to values referenced

in Sectiom.4and provided iffable4-3 and to results from previous ye@ehled-5 presents

the results and summary statistics for the statistically significant metals.

Table 4-5. Statistically significant metals summary, 2024

Historical Dataset
Number Standard 2024
Sample of Mean Median Deviation Minimum Maximum Result
Analyte Location Matrix Samples (ma/kg) (ma/kg) (ma/kg) (ma/kg) (ma/kg) (ma/kg)
Aluminum | S-34 Soil 15 14,607 14,000 2,270 12,000 J 18,900 J 15,000 J
Arsenic S91 Sediment |11 4.2 3.7 2.1 1.1 7.84 4.1
Arsenic S01 Soil 15 2.7 2.7 0.4 2.1 3.64 3.00J
Beryllium |S-34 Soil 15 0.651 0.658 0.058 0.564 0.761 0.668
Chromium | S-72 Sediment |15 10.9 10.7 3 6.78 19.2 12.3
(total)
Chromium |S-34 Soll 15 13.5 13.5 1.8 10.5 16.6 J 13.8
(total)
Copper S72 Sediment |15 9.7 9 2.6 6.18J 16.8J 12.8
Copper S33 Soil 15 10.1 10.7 1.4 7.93J 12.3 11.2
Copper S-34 Soll 15 8.8 8.8 0.8 7.1 9.831J 9.51
Iron S72 Sediment |15 11,775 10,800 4,257 6,570 J 24,900 J 13,700 J
Nickel S72 Sediment |15 10.1 9.3 2.6 7.11 J+ 17.7J 10.7
Nickel S34 Soil 15 12.3 12.3 1.1 10.4 J- 14.2J 12.7
Selenium | S91 Sediment |11 1.181 1.08 0.251 0.298 UJ 1.59 0.943J
Thallium S34 Soil 15 0.145 0.136 0.014 0.121 U 0.171J 0.171J

Note: Historical dataset is from 2010 to 2024.

J = The associated numerical value was an estimated quantity.

J+ = The associated numerical value was an estimated quantity with a suspected positive bias.
J- = The associated numerical value was an estimated quantity with a suspected negative bias.
U = The analyte was analyzed for but was not detected. The associated numerical value was the sample quantitation limit.
UJ = The analyte was analyzed for but was not detected. The associated value was an estimate and might be inaccurate or

imprecise.
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Aluminum

One onsite location 34 soil sample) was identified as statistically significant for aluminum
with a result of3,000 J mg/kgThe Jqualiferindicateshatthe resulivas an estimated
guantity.The result ibelow theNMED soil screening level for residential(liable4-3),

within the range of values for New Mexico surface Balike4-3), and within the historical
range for the dataset at this locafi@ble4-5).

Arsenic

Two on-site location(S91 sediment samm@ad S01 soil samp)evereidentified as
statistically significant for arsenic with a resdltLaig/kg for S91 and 3.00 J for®. The
Jqualifie indicates the reswites an estimated quantithe resutarebelow the NMED

soil screening level for residentialTiable4-3), within the range of values for New Mexico
surface soil§ able4-3), and within the historical ranges for the dataset at these locations
(Table4-5).

Beryllium

Oneon-site location 84 soil sample)asidentified as statistically significant for beryllium
with a result of 868mg/kg. The resulisbelow the NMED soil screening level for
residential ug@able4-3), below the range of values for New Mexico surfac€lsdile

4-3), and within the historical range for the datasas&idhtion(Table4-5).

Chromium (Total)

Two on-site locatios(S-72 sediment sample &84 soil sample)eseidentified as
statistically significant for chromium (total) with a resiift.8ig/kg for S72 and 13.8 for
S-34. The resudtarebelow the NMED soil screening level for residentigllasée4-3),
within the range of values for New Mexico surfaceBalike4-3), and within the historical
rangsfor the dataset atébdocatiors (Table4-5).

Copper

Threeont-site location(S72 sediment samplg33 soil sample, ane38 soil sampje
wereidentified as statistically significant for copper with a re$@l8ofg/kg for S72,
11.2 mg/kg for 83, and 9.51 mg/kg for3BL The resu#tarebelow the NMED soll
screening level for residential @sdle4-3), within the range of values for New Mexico
surface soil@ able4-3), and within the historical ras@er the dataset ateésdocatiors
(Table4-5).

Iron

One onsite location (32 sediment sample) was identified as statistically significant for iron
with a result of 1300 J mg/kgThe Jqualifie indicates the reswltes an estimated quantity.
The result is below the NMED soil screening level for residen(ibhbied-3), within the

range of values for New Mexico surface §ailse4-3), and within the historical range for

the dataset atiglocation(Table4-5).

Nickel

Two onsite locations (& sediment sample ar845soil sample) were identified as
statistically significant for nickel with a resulooimg/kg for S72 and 1Z.mg/kg for
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S34. The results are below the NMED soil screening level for reside(iizblades),
within the range of values for New Mexico surfacgBallke4-3), and within the historical
ranges for the dataset at these locafl@ines-5).

Selenium

One onsite location (81 sediment sample) was identified as statistically significant for
selenium with a result@®43 ing/kg. The Jqualifie indicates the resuites an estimated
guantity.The result is below the NMED soil screening level for residen{ibhbied-3).

The result is above the range of values for New Mexico surfa@aBes3), withinthe
range of values for trace elements ir{&ile4-3), and within the historical range for the
dataset at this locati¢rable4-5).

Thallium

One onsite location 84 soil sample) was identified as statistically significant for thallium
with a result of @71 Jng/kg. The Jqualifie indicates the reswltes an estimated quantity.
The resultepresents a maximum for the dataset at this location; howebelpitv the

NMED soil screening level for residential(liable4-3) and withirthe range of values for
trace elements in sfilable4-3).

Metals Conclusion

All otherspecifianetals results for 20®%ere not statistically significant in both tests
(population and trend). No NMED soil screening levels for metals were met or exceeded
No further action is warranted. Sampling will continue in the next calendar year.

Perchlorate

One onsite location (53 soil sample) was analyzed for perchléigted4.1). The result
was (b53Jmg/kg. The Jualifie indicates the resulies an estimated quantity.
Theestimated result is below the NMED soil screening level ofig4&d@for residential
use(NMED 2022)

High Explosive Compounds

Three orsite locations {90, S93, and 94; all soil samples) were analyzed for high
explosive compoundsigure4.1). There were no detections above the method detection
limit for any high explosive compounds at these locations.
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Chapter 5. Air Quality Compliance and
Related Programs

Turkey vultures ( Cathartes aurd thermoregulating by spreading their wings

5.1

5.1.1

OVERVIEW A Air quality personnel help Sandia operations maintain compliance with applicable air quality
regulations and policies. Meteorological personnel provide decision support services, data, and analyses to
all programs and operations that require meteorological information.

Air quality and meteorological monitoring and surveillance activities are conducted through
the following programs:

1 Air Quality Compliance PrograBettiorb.J)
1 Ambient Air Surveillance Progra®ectiorb.2
1 Meteorology Progra(®ectiorb.3

1 Radionuclide (NESHAP) PrograBe¢tiorb.4

Air Quality Compliance Program

In Bernalillo County, New Mexico, the City of Albuquerque Air Quality Program
implements air quality regulations and standards established by EPA and the Albuquerque
Bernalillo County AiQuality Control Board.

Stationary Sources

Stationary source registrations are required for sources that emit more than 2,000 pounds of
any air contaminant per year or any amount of a hazardous air pollutant. Stationary source
permits may be required for sources that have the potential to esaind®ger hour or
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