Office of Surface Mining Reclamation and Enforcement

O Abandoned Mine Land Reclamation Awards

Nomination Form & Instructions

About the Awards

In 1992, OSMRE launched the annual Abandoned Mine Land Reclamation Awards program to recognize
outstanding reclamation techniques and projects. The program mirrors the objectives of the Surface Mining
Control and Reclamation Act of 1977 to ensure that legacy coal mines are reclaimed and that active mine lands
are restored to beneficial use.

Eligibility

AML projects completed by an approved state or Tribal program are eligible for an award, including coal, non-
coal, high-priority and emergency projects. One project may be submitted by an approved state or Tribal
program and must have been completed within two years of the call for nominations.

Abandoned mine reclamation completed by citizen groups or other non-state/non-Tribal organizations are not
eligible for these awards.

Award Categories

OSMRE presents five awards each year. A National Award is presented to the state or Tribe with the highest
scored reclamation project. A Small Project Award is presented to the state or Tribe that receives less than $6
million annually in AML funding and completes a project costing less than $1 million. The Appalachian States
Award is presented to the state or Tribe with the best project within that region. The Interior States Award is
presented to the state or Tribe with the best project within that region. The Western States and Tribes Award is
presented to the state or Tribe with the best project within that region.

Scoring Nominations

Each nomination is scored by a pool of judges recruited from OSMRE approved state and Tribal AML programs.
A nomination has the potential to earn 100-points from each judge. Scores for each nomination are averaged to
get the final score for each nomination. If there is a tie in any of the award categories, a pool of OSMRE judges
reevaluate and rescore the tied projects. Nominations are evaluated in the following categories:

Innovative use of Technology.

Difficulty of achieving reclamation under existing conditions.
On-site effectiveness.

Funding.

Benefits to the community.

Exceeding the spirit and intent of SMRCA.

Deadline & How to Submit Your Nomination
Submit nominations by 11:59 p.m. ET, on June 1, 2025 to awards@osmre.gov.

Questions?
For more information, email awards@osmre.gov.
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Abandoned Mine Land Reclamation Awards

Date Submitted: 5/30/25

Nominator’s Contact Information
Name: Mike Tompson Title: ProgramManager
Phone: (505)690-8063 Email: mike.tompson@emnrd.nm.gov

Address: 1220SouthSt. FrancisDrive, SantaFe,NM 87505

Award Category (You may check more than one category.)

Appalachian States Award Interior States Award L] western states and Tribes

[ Small Project Award [] National Award

Project Information
AML Program: NewMexicoAML Program

Project Name: Gallup CoalFire Mitigation Project

Project Location: Gallup,New Mexico

Project Start Date: 7/9/24 Project End Date: §/1/24

Project Estimate: $530,893.58 Actual Cost: $386,543.19
Funding Type(s): OSMREfee-base@andllJA grantfunding

Organizations responsible for reclamation:

ConstructionRunyanConstruction)nc.

DesignEngineer: TetraTechinc.

NEPA Lead:ParametrixJamedHollen

AML ProgramStaff: Mike TompsonLloyd Moiola, MeghanMcDonald,JamedHollen, LeelandMurray, Laurence
D’Alessandro AndrewZink, Matt PeraltaDanielaChacon ChuckDentino,BeaGroven,BradenBelliveau
ProjectManagementTetraTech,LeelandMurray, AML ProgramStaff

LandOwnership: GallupLandPartners



Project Narrative

Executive Summary: Write a high-level overview of the nominated project that addresses organizations
responsible for reclamation, project location, start and completion dates, cost, reclaimed features, and benefits
to the community.

The Gallup Coal Fire Mitigation project,locatedin Gallup,New Mexico, wasdevelopedy the New Mexico AbandonedMine Land
(AML) Programto mitigatetwo undergroundtoalminefires atthe Enterprise-BrowrMine andNavajoNo. 1 Mine thatposeda
dangetto public utilities andpublic safety. The Enterprise-Browtire wasburningwithin 100ft of therecentlyconstructed
Navajo-GallupWaterSupplypipeline- a 300-mile-longwatersupplypipelinefor the EasteriNavajoNationandnearby
communitiesThe Enterprise-Browtire wasalsolocatedwithin 900feetof aresidentiaheighborhoodBoth fires werelocated
adjacento recreationatrails frequentlyusedby the public for hiking andoff-roadrecreation.

New Mexico AML collaboratedvith the engineerindgirm TetraTechwho designedhefire mitigationandassistedhe Programwith
constructiorobservatiorservicesThe project,which involved excavatingandquenchinghe burningcoal materialfollowed by
surfacerestoratiorandreclamationtook placebetweenjuly 9 — Augustl, 2024.Thetotal projectcostwas$386,543.19ncluding
recontouringhe surfaceterrainandreclaimingl.67acresof disturbance.

With the completeextinguishmenbf thefires, the communityis now saferfrom the threatof wildfires andis enjoyingbetterair
quality. Thethreatto the Navajo-GallupWVaterSupplyPipeline whichis a critical watersourcefor therural andarid NavajoNation
andsurroundingcommunitieshasalsobeenmitigated.

Background: Provide a history of the mine, area, and any other pertinent information.

Early mining in the Gallup CoalField startedn thelate 1880swith undergroundnining periodpersistinghroughthe 1950s.
Throughouthis period,57 minesopenedwithin the Gallupareaandprovidedcoalto therailroadandotherindustries Mining
operationdargely consistedf undergroundoomandpillar mineswith avariety of unsafeconditionspresentjncludingbadair,
flammablegasesandundergroundninefires. Major coalstrike/proteseventsoccurredn 1917,1933,and1935.The 1935Gallup
Riot killed threepeopleandwoundedseven.

The Enterprise-Brownundergrounatoalminelikely operatedrom 1907to 1910andpossiblyupto 1920.A 1979reportby the New
Mexico Bureauof MinesandMineral Resourcefocatedthe mine entranceandnotedremnantf a pillar wereon fire, thoughthe
entrancehadbeenburiedovertime.lt wasn'tuntil 2017,duringa geotechnicaéxplorationfor the Navajo-GallupWVaterSupply
Pipeline thatdrillers documenteshumerouss/oids underneatlthe proposedipelinelocation. SubsequentlyNew Mexico AML
investigationsdentifieda smallsubsidenca@earby,andthe useof thermalimagerydocumentegbotentialcoalfire hotspotselow
ground.With thethreatidentifiedto the nearbywatersupplypipeline,the projectmovedto theforefrontof the Program’spriorities,
andthe programbeganplanningto mitigatethefire.

The NavajoMine wasa largecomplexof undergrounatoalminesthatoperatedrom 1906to 1951.The NavajoNo. 1 minefire was
first identifiedby New Mexico AML in theyear2000;howeverno mine mapscouldbefound. Theclosestdocumentednine
workingswere350feetaway.A prior manmadesurfacecut may havebeenmadeto extinguishthe coalfire, howevemo information
couldbeobtainedaboutpastwork from thelandowner During the preliminarymonitoringphasen 2019-2021New Mexico AML
documentedhe minefire expandingapproximatelyl-2ft/year.Thefire wasthenaddedo the Program’smitigation projectbecause
theNavajoNo. 1 fire waslocatedadjacento recreationatrails nearthe Enterprise-Browrire andwasa dangetto the public using
thetrails for recreation.



Innovation of Current Technology: Describe new/improved technology used in the project (i.e. LIDAR). (12 points)

Thegeologicconditionsin the Gallupareaincludethick blocky sandstoneapslocatedabovethe coalseamswvhich providestability
to themineworkingsbelow.Dueto thesethick sandstoneaps.identifying the extentsof anundergroundninefire canbedifficult.
The New Mexico AML utilized threeuniquetechnologiego gaina betterperspective— thermaldronesurveys poreholeswith
thermalcouplers andthree-dimensionahicrogravitygeophysicasurveys.

In thewinter of 2019,thermalflights wereconductedy TetraTech,Inc. atthe EnterpriseBrown andNavajoNol fires in theearly
morningwith the useof smalldrones.Thesecold, earlymorningsprovideda betterview of thermalanomalieson the surfaceandthe
New Mexico AML begarthe procesof narrowingdownthe mostactivefire areasanda possibleprojectareaboundary Specific
hot spotswereimmediatelylocatedandbothtemperaturandgasmeasurements- methanecarbondioxide,oxygen,hydrogen
sulfideandcarbonmonoxide— weredocumentedT hermalmappingshowedemperatureat EnterpriseBrown rangedrom
70-120°F while theNavajoNo. 1 siterangedrom 80-250°F.

In 2021, TetraTechcompleteda geophysicaBD microgravitysurveyof bothminefires to betterunderstandheir size,locationand
undergroundctivity extents Themicrogravitydatawasanalyzedlongsidepreviouslycollectedthermalimagery.Microgravity was
selectedor its non-invasivemethodologyallowing theteamto performadditionalfire studieswithoutthe needfor culturalsurveys
andcompletedNEPA consultationsMicrogravity resultscoincidedwith thethermalimageryandindicatedhighly rubblizedareas
andspotswith ash/voidskey signsof undergroundoalfires.

Oncea projectareawasnarroweddownvia thermalimageryandmicrogravitysurveysthe AML Programcontractedduthentic
Drilling to performa geotechnicainvestigationto characterizeéhe site geology,evaluatehe extentsof the subsurfacéeat,and
potentiallyidentify the extentsof mineworkingsin proximity to currentsurfaceexpressionsf theundergroundoalfire atboth
sites.Boreholelocationsfor geotechnicatirilling werechoserby TetraTechandselectedhasedn the site geology,surface
expressiorof thefire, resultsof the gravity survey,andongoingdrilling activities. Thermocouplersveregroutedwithin the
boreholeandtemperatureeadingsveretakenovertwo differenteventso monitorthefires activity.

During projectmitigation efforts,the AML Programutilized iPadthermalcameraattachmentsjroneswith thermalimagery,
infraredthermometersandmulti-gasmeters Eachof thesetools helpedto inform projectmanagersndengineerasexcavations
movealongthefire. Our programwasableto identify hot andcold spotsimmediately allowing the operatordo continuefocusing
onfire mitigation effortsratherthangenerakexcavatiorinto cold spots.



Difficulty of Achieving Reclamation Under Existing Conditions: Describe special or unique considerations and
on-site difficulty of project. (17 points)

Theprojectwasuniquein bothits proximity to town aswell asthearid climatein Gallup, New Mexico. In the past30years,only
onecoalfire hasbeenmitigatedby New Mexico AML; thereforethe Gallup Firesprojectprovideda valuablelearningexperience
for our programandfor our contractorsDustsuppressiomadbeendiscussegbrior to constructiorstarting;howeverdueto the
extentof fine soil particulatesandthe numerousundergroungocketsof coalash,dustmitigationbecamehighly neededearlyin the
constructiorprocessThesetwo issueseducedexcavatoioperatowisibility to nearzero,requiredconstructiorcrewsto remain
within sealecequipmentabsandoutsideworkersto weardustprotectionPPE,andbecamecumbersoméo daily progressDuring
thefirst weekof constructionpnly one3,000-gallonwatertruck wason site,thougheachtime the operatoieft to refill, construction
would temporarilyhalt dueto visibility issuesAt onepoint, thelandownercameby andaskedf the plumesof dustwerefrom the
fire itself or just dustclouds.During the secondveekof constructionanadditionald4,000-gallonvatertruck wasbroughtto the site
andusedin rotationto providecontinuousdustsuppressionThis exponentiallyincreasegroductionandhelpedreduceproject
delays.Thoughinitial projectquantitiesestimatedising25,000gallonsof waterduringthe pre-bidmeetingwe endedup using
138,409allonsof water.Dueto New Mexico’s desericonditions wateris oftenunavailablenearjob sites,but New Mexico AML
wasfortunateto havea nearbysourceof waterwithin the City of Gallup.

As the projectis locatedwithin a high-elevatiordesertclimate,growing conditionscanbe extremelyharsh andwateris vital for any
project’'ssuccessTo helpincreaseevegetatiorsuccessiNew Mexico AML optedto usegeomorphiaeclamatiorafterthefires were
extinguishedo providea naturallandformandto createsmallfurrowsandcrevicesfor seedgo collectwater.Erosionprevention
measuresncluding strawwattlesandstrategically-placetbcal stone wereinstalledon thefinal projecttopographyto reduce
post-constructiorerosionon the siteanddiscourageff-road vehicleuse.Wood Straw,an engineereavood-strancerosioncontrol
material,wasalsousedto helpwithstandNew Mexico’s highwindsandhigh-velocitymonsoorflows. As monsoongypically
provide70% of the moisturefor New Mexico duringthe monthsof AugustthroughOctober post-constructiomeclamatiorcanbe
highly dependenbn weatherWhile moistureisn’t alwaysconsistentn thearid deserthothsitesareshowingsignsof newgrass
growth,andall projecterosioncontrolsarein excellentcondition.

The Enterprise-Browrfire wasburningwithin 100ft of therecentlyconstructedavajo-GallupWaterSupplypipeline- a
300-mile-longwatersupplypipelinefor the EasterrNavajoNationandnearbycommunitiesThe Enterprise-Browrdire wasalso
locatedwithin 900feetof aresidentiaheighborhoodBoth fires werelocatedadjacento recreationatrails frequentlyusedby the
publicfor hiking andoff-roadrecreation.



On-site effectiveness: Describe effective or innovative use of technology, how the landscape conforms to the
natural environment and elimination of significant health or safety problems. (23 points)

The EnterpriseBrown andNavajoNo 1 fires poseda significantdangerfor the surroundingcommunitiesandthe safetyof public
waterinfrastructurePrior to extinguishmentthe NavajoNo. 1 fire wasburningat groundsurfaceandcreateda significantwildfire
risk dueto continuallydry conditionswith gustywindsin spring.As this areais expectedo haveincreasegublic recreatiorwithin
thenextfew years the extinguishmenof this fire hasprovidedadditionalsafetyassurancefor the Gallup Land Partnersaand
resource-limitedown of Gallup.

The EnterpriseBrown fire is locatedonly %2 mile awayfrom the nearestesidenceandthe mitigation of this coalfire haseliminated
therisk to the Gallup NavajoWaterSupplypipelineandalsoreducedany noxiousemissionslangerassociateavith theundergrounc
burning.By working with thermaldronesjnfraredthermometersandexcavatioroperatorsNew Mexico AML coulddetecthot
spotsin realtime asthe excavatioroccurredreducingthe needfor unnecessargxcavationsandtherebycreatinga moreefficientand
cost-effectivemitigation project. The Programsuccessfullydug out numeroudire “trails” undergroundyith temperaturespikingto
550degF within minutesof exposingthe coalseamsCollaborativelyutilizing thesetools, while ensuringconstancommunication,
providedour programwith anefficientandcost-effectiveconstructiorproject.

Small-scalggeomorphiaeclamatiorwasalsousedon bothfire sitesafterextinguishmento createa post-constructiomopography
thatblendedwith the naturallandscapeThe New Mexico AML alsolargerock materialleft overfrom constructiorto createstrategic
waterdiversionfeaturego reduceerosionfrom heavymonsooriNew Mexico rains. Therocky material, alongwith post-constructior
furrowsandhillocks, provideda microclimatefor vegetatiorto establishin the harshNew Mexico sunanda placefor precious
rainwaterto collectduringstormevents EngineeredVood Straw,a woody erosioncontrolmaterialthatinterlockswith itself, was
placedonthefinal gradewasalsousedto helphold themulchin placeduringhigh-windandhigh rainfall eventsandprotectthe
reclaimedarea.

While completingthefire extinguishmenproject,the New Mexico AML alsosafeguardethreesmallsubsidencéeaturedocated
northof theNavajoNo1 fire. Thesefeaturesaccessethe historicmineworkings,anddueto the existingdrainagepatternswvould
continueto open,posinga greatempublic andlivestocksafetyissue Dueto the extensiveculturalresourcesn thearea,ourteam
workedcloselywith ourin-houseProgramarchaeologistt determineappropriataoutesin with a skid steerandutilized
polyurethan€PUF) plugsto providea sealoverthe subsidencepenings.



Funding: Describe effective use of funds and leveraging partners for funding or technology. (12 points)

Extinguishmenbf boththe NavajoNo. 1 andEnterpriseBrown fires werepaidfor utilizing InfrastructurdnvestmentindJobsAct
(I1JA) fundsvia the New Mexico StatewidePrice Agreemenfor as-neededonstructiorservicesThesepre-settcompetitivebased
ratesallowedNew Mexico AML to performconstructiorwith muchlessdelaythanthe standargorocuremenprocessThe Program
staff visited the site with the selectedcontractor RunyanConstruction(Runyan) familiarizing themwith the site conditionsandthe
challenge®f puttingoutanundergroundninefire. Oncea mobilizationdatewasestablishedRunyanutilized their time efficiently,
makingsureno equipmensatidle while multiple piecesof heavymachineryworkedin tandemat bothfiresin tight working
conditions.Sincethe procurementontractallowedequipmento be chargedon adaily rate,any equipmennot beingutilized or
redundantvaspickedup andremovedrom the site. This ensurednly necessargquipmenivasutilized andbilling remainedow
andefficient.

New Mexico AML ensureccommunicatiorduringthe projectwasopenandreceptiveto feedbackasthis wasthefirst AML coalfire
projectin 30 years,andafirst for RunyanConstructionThoughTetraTech’sexcavatiomplansetscalledfor a pit styleexcavation
method,initial on-sitediscussionsvith RunyanandNew Mexico AML concludeda differentapproachwould resultin afaster
excavatiormethodasthethick sandstonéedrockmaterialprovedto be of alower hardnesshanexpectedThe Programensuredll
partiesremainedn constancommunicatiorwith TetraTechandRunyanduringthe procesgo modify the constructiorprocess
dependingon how fire conditionschangedindergroundThis processallowedusto efficiently utilize Runyan’screwandmachinery
andremainwell within the original projectquote.Overall,the AML ProgranfinishedoneweekearlyandunderbudgetWhile
Runyan’soriginal quotewas$530,893.58thefinal projecttotal was$386,543.10.



Benefits to the community: Describe project support and long-term benefits to the community. (18 points)

Both coalfires areon privatepropertyownedby the GallupLand Partner{GLP) but is accessibléo the generalpublic via an
extensivesystemof recreationatrails. The GLP hasbeenextremelyhelpful for this projectby allowing the New Mexico AML ease
of accesdo bothprojectareasandassistinghe Programto contactthe necessarpersonneto completethe projecton time and
within budget.GLP hasgoalsof developinghe Gallupareaby increasingecreationabpportunitieshousingandproviding spacefor
economiadevelopmentThe safeguardeéire areashelpto advancehis goalby reducingdangerdo the public andreducingwildfire
risk to thetrail systemin general.

The EnterpriseBrown fire is on GLP propertyjust outsideof town butis heavilyutilized by the public asbotha hiking areaandfor
off-roadrecreationPrior to extinguishmentpur dataindicatedthis coalfire couldbe advancingowardandwithin 150ft of the
newly constructiorNavajoGallup WaterSupplyPipeline,a majorinfrastructureprojectprovidingwaterfor 250,000peoplein
numeroussurroundingcommunities Extinguishmenof this fire ensureghe safetyof this critical infrastructureandprovidesa safer
environmenfor recreationalistandnearbyresidents.

TheNavajoNo. 1 fire is on GLP propertyon thefar edgeof town surroundedy nativevegetatiorandalongsidea transmission
right-of-way. This coalfire wasa high priority for the AML Programassurfacetemperatures/erehotterthanEnterpriseBrown and
smokewasvisibly seernventingfrom thefire on cold mornings Beingsurroundedy nativevegetatiorandwith frequenthighwinds
in Gallup, this coalfire wasof concernto GLP dueto thewildfire dangerandrisk to public safety. ThoughthelandaroundNavajo
No. 1is currentlyundevelopedthe GLP statecthesefires createduncertaintyin planningandcreatingsaferecreationatampsites
andfuture housingdevelopmensites.

Sincetheir extinguishmentthesefires no longerposea dangeito wildlife, nearbyhomesandto the public throughrecreationatisks
andair quality. GLP canalsoresumeheir missionof developinggrowing,andcreatingeconomicopportunityin the northwest
regionof New Mexico.



Surface Mining Control and Reclamation Act: Describe how the project exceeded the spirit and intent of
SMCRA, increased public awareness of SMCRA, as well as the transferability of reclamation strategies to other
AML programs and projects. (18 points)

Theintentof SMCRA s to protectthe environmentindpublic healthfrom theimpactsof coalmining, andthe Gallup CoalFire
Mitigation Projectshowcasethatintent. This projectis a greatexampleof how SMCRA funding canbeneficiallyimpactand
safeguarcommunitiedfrom coalmining legacyhazardsDuring this fire mitigationproject,entitiessuchasGallupLand Partners
andthe City of Gallupemployeesvereinterestedn the constructiorandwantedto learnmoreaboutthe reasondehindit. Our
programwasableto educatehe public abouttheseparticularundergrounatoalfires which led to furtherdiscussion®f other
unknowncoalfires in the areathatresidentsuspecte@xistedbut wereunsurewho to inform.

This projectalsoimplementegost-firemitigationgeomorphiaontouringto returnthelandto a naturaltopographyErosioncontrol
methodghataresuitableto thedesertsouthwestvereutilized to reducethe velocity of stormwateion the post-constructiosurface
andencourageurfacewaterinfiltration while providingmicroclimatedor vegetatiorto establish.

As thiswasthefirst New Mexico AML coalfire mitigationprojectsince1990,this wasanopportunityfor the staffto learnhowto
characterizenundergroundninefire andextinguishit. TetraTechwasableto imparttheir comprehensiveninefire knowledgeto
theconstructiorcontractoandAML Programstaffto helpguideustowardsa succes&xtinguishmenproject.lt wasavaluable
educationakxperiencehatwill helpguideAML staff on futureabandonedoalminefire projectsgoingforward.



Videos, Graphics & Photography: Submit links to videos (3 total) and photography/graphics (12 total
below). List captions below.

Timelapsevideoof the excavatiomatthe EnterpriseBrown Mine:
https://lwww.youtube.com/watch?v=ZlisTy2CCak

Dronefootageof the excavationwork with thermalimagery:
https://lwww.youtube.com/watch?v=v-0Jv6 AOx2w

Dozerexcavatiorof the EnterpriseBrown Mine:
https://www.youtube.com/watch?v=xI2XgyJhhao

Photosof thework:
https://www.emnrd.nm.gov/mmd/wp-content/uploads/sites/5/Photo-Compilation.pdf

D You certify that any photographs, images, or videos (the Works) that you submit with your

nomination can be used, published, reproduced and distributed by OSMRE in any of its digital and
print materials indefinitely, without any fee or other form of compensation. This use of the Works
includes but is not limited to OSMRE’s website, instructional materials, reports, social media sites,
videos, publications, emails, press releases, etc. The materials you submit can be used in any OSMRE
program/publication and are not limited to a single program/publication. You certify that you are the
copyright holder or owner of the materials, you are 18 years or older, and you have acquired the
necessary permissions from all person(s) depicted in the materials. You further agree that if the
above representations concerning copyright ownership are determined to be incorrect or false,
resulting in OSMRE or the U.S. Government being sued for copyright infringement, that you shall
indemnify OSMRE and/or the U.S. Government for any resulting out-of-pocket expenses arising from
defending and/or settling such litigation. If OSMRE uses any of the Work in its products or services, it
agrees to provide proper attribution to the copyright holder.

Office of Surface Mining Reclamation and Enforcement
Department of the Interior
1849 C Street NW
Washington DC 20240

awards@osmre.gov
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	Date Submitted_af_date: 5/30/25
	Name: Mike Tompson
	Title: Program Manager
	Phone: (505) 690-8063
	Email: mike.tompson@emnrd.nm.gov
	Address: 1220 South St. Francis Drive, Santa Fe, NM 87505
	Appalachian States Award: Off
	Small Project Award: Yes
	Interior States Award: Off
	National Award: Yes
	Western States and Tribes: Yes
	AML Program: New Mexico AML Program
	Project Name: Gallup Coal Fire Mitigation Project
	Project Location: Gallup, New Mexico
	Project Start Date_af_date: 7/9/24
	Project End Date_af_date: 8/1/24
	Project Estimate: $530,893.58
	Actual Cost: $386,543.19
	Funding Type: OSMRE fee-based and IIJA grant funding
	Organizaions responsible for reclamation: Construction: Runyan Construction, Inc.
Design Engineer:  Tetra Tech Inc.
NEPA Lead: Parametrix, James Hollen
AML Program Staff:  Mike Tompson, Lloyd Moiola, Meghan McDonald, James Hollen, Leeland Murray, Laurence D’Alessandro, Andrew Zink, Matt Peralta, Daniela Chacon, Chuck Dentino, Bea Groven, Braden Belliveau
Project Management:  Tetra Tech, Leeland Murray, AML Program Staff
Land Ownership:  Gallup Land Partners
	Executive Summary: The Gallup Coal Fire Mitigation project, located in Gallup, New Mexico, was developed by the New Mexico Abandoned Mine Land (AML) Program to mitigate two underground coal mine fires at the Enterprise-Brown Mine and Navajo No. 1 Mine that posed a danger to public utilities and public safety. The Enterprise-Brown fire was burning within 100ft of the recently constructed Navajo-Gallup Water Supply pipeline - a 300-mile-long water supply pipeline for the Eastern Navajo Nation and nearby communities. The Enterprise-Brown fire was also located within 900 feet of a residential neighborhood. Both fires were located adjacent to recreational trails frequently used by the public for hiking and off-road recreation.

New Mexico AML collaborated with the engineering firm Tetra Tech who designed the fire mitigation and assisted the Program with construction observation services. The project, which involved excavating and quenching the burning coal material followed by surface restoration and reclamation, took place between July 9 – August 1, 2024. The total project cost was $386,543.19 including recontouring the surface terrain and reclaiming 1.67 acres of disturbance. 

With the complete extinguishment of the fires, the community is now safer from the threat of wildfires and is enjoying better air quality. The threat to the Navajo-Gallup Water Supply Pipeline, which is a critical water source for the rural and arid Navajo Nation and surrounding communities, has also been mitigated.

	Background: Early mining in the Gallup Coal Field started in the late 1880s with underground mining period persisting through the 1950s. Throughout this period, 57 mines opened within the Gallup area and provided coal to the railroad and other industries. Mining operations largely consisted of underground room and pillar mines with a variety of unsafe conditions present, including bad air, flammable gases, and underground mine fires. Major coal strike/protest events occurred in 1917, 1933, and 1935. The 1935 Gallup Riot killed three people and wounded seven. 

The Enterprise-Brown underground coal mine likely operated from 1907 to 1910 and possibly up to 1920. A 1979 report by the New Mexico Bureau of Mines and Mineral Resources located the mine entrance and noted remnants of a pillar were on fire, though the entrance had been buried overtime. It wasn’t until 2017, during a geotechnical exploration for the Navajo-Gallup Water Supply Pipeline, that drillers documented numerous voids underneath the proposed pipeline location. Subsequently, New Mexico AML investigations identified a small subsidence nearby, and the use of thermal imagery documented potential coal fire hotspots below ground. With the threat identified to the nearby water supply pipeline, the project moved to the forefront of the Program’s priorities, and the program began planning to mitigate the fire.

The Navajo Mine was a large complex of underground coal mines that operated from 1906 to 1951. The Navajo No. 1 mine fire was first identified by New Mexico AML in the year 2000; however, no mine maps could be found. The closest documented mine workings were 350 feet away. A prior manmade surface cut may have been made to extinguish the coal fire, however no information could be obtained about past work from the landowner. During the preliminary monitoring phase in 2019-2021, New Mexico AML documented the mine fire expanding approximately 1-2ft/year. The fire was then added to the Program’s mitigation project because the Navajo No. 1 fire was located adjacent to recreational trails near the Enterprise-Brown Fire and was a danger to the public using the trails for recreation. 

	On-site effectiveness: The Enterprise Brown and Navajo No 1 fires posed a significant danger for the surrounding communities and the safety of public water infrastructure. Prior to extinguishment, the Navajo No. 1 fire was burning at ground surface and created a significant wildfire risk due to continually dry conditions with gusty winds in spring. As this area is expected to have increased public recreation within the next few years, the extinguishment of this fire has provided additional safety assurances for the Gallup Land Partners and resource-limited town of Gallup.

The Enterprise Brown fire is located only ¼ mile away from the nearest residence, and the mitigation of this coal fire has eliminated the risk to the Gallup Navajo Water Supply pipeline and also reduced any noxious emissions danger associated with the underground burning. By working with thermal drones, infrared thermometers, and excavation operators, New Mexico AML could detect hot spots in real time as the excavation occurred, reducing the need for unnecessary excavations and thereby creating a more efficient and cost-effective mitigation project. The Program successfully dug out numerous fire “trails” underground, with temperatures spiking to 550 deg F within minutes of exposing the coal seams. Collaboratively utilizing these tools, while ensuring constant communication, provided our program with an efficient and cost-effective construction project.

Small-scale geomorphic reclamation was also used on both fire sites after extinguishment to create a post-construction topography that blended with the natural landscape. The New Mexico AML also large rock material left over from construction to create strategic water diversion features to reduce erosion from heavy monsoon New Mexico rains. The rocky material, along with post-construction furrows and hillocks, provided a microclimate for vegetation to establish in the harsh New Mexico sun and a place for precious rainwater to collect during storm events. Engineered Wood Straw, a woody erosion control material that interlocks with itself, was placed on the final grade was also used to help hold the mulch in place during high-wind and high rainfall events and protect the reclaimed area.

While completing the fire extinguishment project, the New Mexico AML also safeguarded three small subsidence features located north of the Navajo No1 fire. These features accessed the historic mine workings, and due to the existing drainage patterns would continue to open, posing a greater public and livestock safety issue. Due to the extensive cultural resources in the area, our team worked closely with our in-house Program archaeologists to determine appropriate routes in with a skid steer and utilized polyurethane (PUF) plugs to provide a seal over the subsidence openings. 

	Benefits to the community: Both coal fires are on private property owned by the Gallup Land Partners (GLP) but is accessible to the general public via an extensive system of recreational trails. The GLP has been extremely helpful for this project by allowing the New Mexico AML ease of access to both project areas and assisting the Program to contact the necessary personnel to complete the project on time and within budget. GLP has goals of developing the Gallup area by increasing recreational opportunities, housing and providing space for economic development. The safeguarded fire areas help to advance this goal by reducing dangers to the public and reducing wildfire risk to the trail system in general.

The Enterprise Brown fire is on GLP property just outside of town but is heavily utilized by the public as both a hiking area and for off-road recreation. Prior to extinguishment, our data indicated this coal fire could be advancing toward and within 150 ft of the newly construction Navajo Gallup Water Supply Pipeline, a major infrastructure project providing water for 250,000 people in numerous surrounding communities. Extinguishment of this fire ensures the safety of this critical infrastructure and provides a safer environment for recreationalists and nearby residents. 

The Navajo No. 1 fire is on GLP property on the far edge of town surrounded by native vegetation and alongside a transmission right-of-way. This coal fire was a high priority for the AML Program as surface temperatures were hotter than Enterprise Brown and smoke was visibly seen venting from the fire on cold mornings. Being surrounded by native vegetation and with frequent high winds in Gallup, this coal fire was of concern to GLP due to the wildfire danger and risk to public safety. Though the land around Navajo No. 1 is currently undeveloped, the GLP stated these fires created uncertainty in planning and creating safe recreational campsites and future housing development sites. 

Since their extinguishment, these fires no longer pose a danger to wildlife, nearby homes and to the public through recreational risks and air quality. GLP can also resume their mission of developing, growing, and creating economic opportunity in the northwest region of New Mexico. 
	Videos, Graphics, and Photography: Timelapse video of the excavation at the Enterprise Brown Mine:
https://www.youtube.com/watch?v=ZIisTy2CCak

Drone footage of the excavation work with thermal imagery:
https://www.youtube.com/watch?v=v-oJv6A0x2w

Dozer excavation of the Enterprise Brown Mine:
https://www.youtube.com/watch?v=xl2XgyJhhao

Photos of the work:
https://www.emnrd.nm.gov/mmd/wp-content/uploads/sites/5/Photo-Compilation.pdf


	Difficulty of Achieving Reclamation Under Existing Conditions: The project was unique in both its proximity to town as well as the arid climate in Gallup, New Mexico. In the past 30 years, only one coal fire has been mitigated by New Mexico AML; therefore, the Gallup Fires project provided a valuable learning experience for our program and for our contractors. Dust suppression had been discussed prior to construction starting; however due to the extent of fine soil particulates and the numerous underground pockets of coal ash, dust mitigation became highly needed early in the construction process. These two issues reduced excavator operator visibility to near zero, required construction crews to remain within sealed equipment cabs and outside workers to wear dust protection PPE, and became cumbersome to daily progress. During the first week of construction, only one 3,000-gallon water truck was on site, though each time the operator left to refill, construction would temporarily halt due to visibility issues. At one point, the landowner came by and asked if the plumes of dust were from the fire itself or just dust clouds. During the second week of construction, an additional 4,000-gallon water truck was brought to the site and used in rotation to provide continuous dust suppression. This exponentially increased production and helped reduce project delays. Though initial project quantities estimated using 25,000 gallons of water during the pre-bid meeting, we ended up using 138,409 gallons of water. Due to New Mexico’s desert conditions, water is often unavailable near job sites, but New Mexico AML was fortunate to have a nearby source of water within the City of Gallup.

As the project is located within a high-elevation desert climate, growing conditions can be extremely harsh, and water is vital for any project’s success. To help increase revegetation success, New Mexico AML opted to use geomorphic reclamation after the fires were extinguished to provide a natural landform and to create small furrows and crevices for seeds to collect water. Erosion prevention measures, including straw wattles and strategically-placed local stone, were installed on the final project topography to reduce post-construction erosion on the site and discourage off-road vehicle use. Wood Straw, an engineered wood-strand erosion control material, was also used to help withstand New Mexico’s high winds and high-velocity monsoon flows. As monsoons typically provide 70% of the moisture for New Mexico during the months of August through October, post-construction reclamation can be highly dependent on weather. While moisture isn’t always consistent in the arid desert, both sites are showing signs of new grass growth, and all project erosion controls are in excellent condition. 

The Enterprise-Brown fire was burning within 100ft of the recently constructed Navajo-Gallup Water Supply pipeline - a 300-mile-long water supply pipeline for the Eastern Navajo Nation and nearby communities. The Enterprise-Brown fire was also located within 900 feet of a residential neighborhood. Both fires were located adjacent to recreational trails frequently used by the public for hiking and off-road recreation.

	Funding: Extinguishment of both the Navajo No. 1 and Enterprise Brown fires were paid for utilizing Infrastructure Investment and Jobs Act (IIJA) funds via the New Mexico Statewide Price Agreement for as-needed construction services. These pre-set competitive based rates allowed New Mexico AML to perform construction with much less delay than the standard procurement process. The Program staff visited the site with the selected contractor, Runyan Construction (Runyan), familiarizing them with the site conditions and the challenges of putting out an underground mine fire. Once a mobilization date was established, Runyan utilized their time efficiently, making sure no equipment sat idle while multiple pieces of heavy machinery worked in tandem at both fires in tight working conditions. Since the procurement contract allowed equipment to be charged on a daily rate, any equipment not being utilized or redundant was picked up and removed from the site. This ensured only necessary equipment was utilized and billing remained low and efficient. 

New Mexico AML ensured communication during the project was open and receptive to feedback, as this was the first AML coal fire project in 30 years, and a first for Runyan Construction. Though Tetra Tech’s excavation plan sets called for a pit style excavation method, initial on-site discussions with Runyan and New Mexico AML concluded a different approach would result in a faster excavation method as the thick sandstone bedrock material proved to be of a lower hardness than expected. The Program ensured all parties remained in constant communication with Tetra Tech and Runyan during the process to modify the construction process depending on how fire conditions changed underground. This process allowed us to efficiently utilize Runyan’s crew and machinery and remain well within the original project quote. Overall, the AML Program finished one week early and under budget. While Runyan’s original quote was $530,893.58, the final project total was $386,543.10.

	Surface Mining Control and Reclamation Act: The intent of SMCRA is to protect the environment and public health from the impacts of coal mining, and the Gallup Coal Fire Mitigation Project showcases that intent. This project is a great example of how SMCRA funding can beneficially impact and safeguard communities from coal mining legacy hazards. During this fire mitigation project, entities such as Gallup Land Partners and the City of Gallup employees were interested in the construction and wanted to learn more about the reasons behind it. Our program was able to educate the public about these particular underground coal fires which led to further discussions of other unknown coal fires in the area that residents suspected existed but were unsure who to inform. 

This project also implemented post-fire mitigation geomorphic contouring to return the land to a natural topography. Erosion control methods that are suitable to the desert southwest were utilized to reduce the velocity of stormwater on the post-construction surface and encourage surface water infiltration while providing microclimates for vegetation to establish.

As this was the first New Mexico AML coal fire mitigation project since 1990, this was an opportunity for the staff to learn how to characterize an underground mine fire and extinguish it. Tetra Tech was able to impart their comprehensive mine fire knowledge to the construction contractor and AML Program staff to help guide us towards a success extinguishment project. It was a valuable educational experience that will help guide AML staff on future abandoned coal mine fire projects going forward. 

	Innovation of Current Technology: The geologic conditions in the Gallup area include thick blocky sandstone caps located above the coal seams which provide stability to the mine workings below. Due to these thick sandstone caps, identifying the extents of an underground mine fire can be difficult. The New Mexico AML utilized three unique technologies to gain a better perspective — thermal drone surveys, boreholes with thermal couplers, and three-dimensional microgravity geophysical surveys. 

In the winter of 2019, thermal flights were conducted by Tetra Tech, Inc. at the Enterprise Brown and Navajo No1 fires in the early morning with the use of small drones. These cold, early mornings provided a better view of thermal anomalies on the surface and the New Mexico AML began the process of narrowing down the most active fire areas and a possible project area boundary. Specific hot spots were immediately located and both temperature and gas measurements — methane, carbon dioxide, oxygen, hydrogen sulfide and carbon monoxide — were documented. Thermal mapping showed temperatures at Enterprise Brown ranged from 70-120°F, while the Navajo No. 1 site ranged from 80-250°F. 

In 2021, Tetra Tech completed a geophysical 3D microgravity survey of both mine fires to better understand their size, location and underground activity extents. The microgravity data was analyzed alongside previously collected thermal imagery. Microgravity was selected for its non-invasive methodology, allowing the team to perform additional fire studies without the need for cultural surveys and completed NEPA consultations. Microgravity results coincided with the thermal imagery and indicated highly rubblized areas and spots with ash/voids, key signs of underground coal fires. 

Once a project area was narrowed down via thermal imagery and microgravity surveys, the AML Program contracted Authentic Drilling to perform a geotechnical investigation to characterize the site geology, evaluate the extents of the subsurface heat, and potentially identify the extents of mine workings in proximity to current surface expressions of the underground coal fire at both sites. Borehole locations for geotechnical drilling were chosen by Tetra Tech and selected based on the site geology, surface expression of the fire, results of the gravity survey, and ongoing drilling activities. Thermocouplers were grouted within the boreholes and temperature readings were taken over two different events to monitor the fires activity. 

During project mitigation efforts, the AML Program utilized iPad thermal camera attachments, drones with thermal imagery, infrared thermometers, and multi-gas meters. Each of these tools helped to inform project managers and engineers as excavations move along the fire. Our program was able to identify hot and cold spots immediately, allowing the operators to continue focusing on fire mitigation efforts rather than general excavation into cold spots. 
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