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Sean Cottle

From: Hayes, Miriam (Nicole) <mnhayes@blm.gov>

Sent: Thursday, March 14, 2019 8:47 AM

To: Sean Cottle; coastalplainAR

Subject: Fwd: [EXTERNAL] Submission of Comments on the Draft EIS for Oil Leasing in the 1002

Area of the Arctic Refuge

Attachments: 2019.03.13_ArcticRefuge EIS comments_GretaBurkartPhD.docx

Follow Up Flag: Follow up

Flag Status: Flagged

Nicole Hayes
Project Coordinator
Bureau of Land Management
222 W. 7th Avenue #13
Anchorage, Alaska 99513
Desk: (907) 271-4354
Cell: (907) 290-0179

----------Forw ardedm essage---------
From :GretaBurkart<greta.burkart@ gm ail.com >
Date:W ed,M ar13,2019 at8:49 P M
S ubject:[EX T ER N AL ] S ubm issionofCom m entsontheDraftEIS forO ilL easinginthe1002 AreaoftheArcticR efuge
T o:<m nhayes@ blm .gov>

HiN icole,

P leaseacceptm y com m ents(attached)totheBL M ontheDraftEIS forO ilL easinginthe1002 AreaoftheArcticR efuge.
Iw illalsosubm itthesam edocum entviatheBL M E-P lanningw ebsite.

T hankyou!

GretaBurkartP hD
3126 P leasantAve
Ham ilton,O hio45015
907-750-7067
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Asaform erarcticaquaticecologistfortheArcticN ationalW ildlifeR efugew hohasaP hD and18 yearsof
experienceinArcticresearch,Ifinditvery disturbingthatthisEnvironm entalIm pactS tatem enthassom any errors
andsuchaninadequateanalysis.T he20-pluspagesofcom m entsIhavesubm ittedonly containasm allportionof
theerrorsintheW aterR esourcessection.T heEIS w asvery difficulttoreview duetoallofthem istakesandthe
largegapsofinform ation.T heanalysissectionw assovaguethatIfinishedreadingtheentiresectionand
associatedappendixw ithoutrealizingthatw hatIhadread w assupposedtobetheanalysis.

T heprim ary purposesoftheArcticR efugeincludeprotectingfish,otheraquaticspecies,andw aterquality and
quantity. T hepurposeofanEIS istodisclosehow resourcesw illbeim pactedby proposedactivitiesandtoprovide
ascientifically credibleanalysisthatallow sforaninform eddecisiontobem ade.T hedraftEIS foroilleasinginthe
ArcticR efugedoesnotaccurately disclosehow resourcesw illbeim pactedby theproposedactivitiesanddoesnot
allow fordecisionm akerstom akeaninform eddecisionw henchoosingbetw eenalternatives.Becausethereisa
lackofaccuracy andscientificintegrity,thedraftEIS doesnotm eetregulationsrequiredby theCouncilfor
Environm entalQ uality.T heanalysiscontainsnum erousm istakesandm isinterpretationsofexistingstudies,
referencessourcesthathavenotbeenpeer-review ed,and draw serroneousconclusionsthatareunsupportedby
scientificevidence.

T heCouncilforEnvironm entQ uality (1502.24)requiresagenciestoensureprofessionalandscientificintegrity of
thediscussionsandanalysesandtheagenciesm ustidentify m ethodologiesusedandm ustm akeexplicit
referencestothescientificandothersourcesreliedupon.T hew aterresourcessectionm akeserroneousand
unreferencedstatem ents,providesincorrectreferences,lacksascience-basedanalysis,andfailstoraise
inform ationcriticaltodescribingtheexistingbaselineanddataaboutim pactstressorsuponw hichtoassess
environm entalconsequencesundereachalternative. T heEIS authorslackofspecificexpertiseabouttheunique
featuresofArcticR efuge1002 Areahasresultedininadequateandinaccuratedescriptionofitsw aterresources
andhow theseecosystem sfunction.W ithoutthisbasicunderstanding,they havenotbeenabletocreatea
scientifically credibleaccountoftheexistingconditionofw aterresourcesorananalysisoftheim pactsofoil
activitiesandinfrastructureontheconditionoftheseresources.

Exam plesoferrorsand seriousom issions:

 T hefollow ingsentenceisonpage3-53:“ By theendofthew interseason,thevolum eofliquidw aterin

theselakeshasbeenestim atedtobereducedby 98percent(Craig1989).” T hisstatem entisincorrect.

Craig1989 estim atesa95% reductioninthevolum eofliquidw aterinstream snota98% reductionfor

lakes. S eethefollow ingexcerptfrom Craig1989:“ w interfreezingreducesstream habitatavailableto

fishby 95percent.” Foradiscussionofw interw ateravailability inthelargestlakesinthe1002 Area,

referenceT raw ickiet1991 orL yonsandT raw icki1994.T hesereportsdocum entthem ostcom prehensive

studiesofoverw interingw ateravailability inthe1002 AreaoftheR efuge.

 T hefollow ingsentencereferencesJorgensonetal2008:“ … usablegroundw aterislim itedtodistinctand

unconnectedshallow zonesinthethaw bulbsofriversandlakes,duetothepresenceofperm afrost,

w hichiscontinuousacrosstheN orthS lope(Jorgensonetal.2008).” T hissentenceim pliesthatJorgenson

etal2008statesthatgroundw aterislim itedtodistinctandunconnectedshallow zonesinthethaw bulbs

ofriversandlakes;how ever,thisstatem entcannotbeattributedtoJorgensonetal2008.

 T helatterpartofthesam eparagraphstatesthat“ shallow groundw aterzonesdoexist,they aretypically

very sm allandarelikely tohavesim ilarw aterquality astheriversandlakesnearby (BL M 2004,S ection

3.2.2.1).” T hisstatem entisnotsupportedby theinform ationinBL M 2004,S ection3.2.2.1.

 Fecalcontam inationfrom w ildlife--Excerptfrom AffectedEnvironm entW aterR esources/W aterQ uality

“ M ostfreshw atersystem sintheprogram areaarepristine;how ever,fecalcontam inationaboveS tateof

Alaskaw aterquality standardsm ay occurinareasw ithdenseavian,caribou,andlem m ingpopulations.

Coldw atertem peraturestendtoprolongtheviability offecalcoliform .” Ifthesesentencesaregoingto

beintheEIS they needareference.Iam notaw areofany fecalcontam inantm onitoringthathastaken
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placeintheArcticR efuge1002 Area,soIam notsurew hatthereferenceforthesesentencesw ouldbe.

Additionally,Iam notsurew hy they haveevenbeenincludedintheEIS foroilleasingintheArcticR efuge

1002 Area,especially sincethereism uchm orerelevantinform ationthathasbeenexcludedfrom the

w aterresourcessection.Iam pretty surethesesentencesw erejustcopiedfrom anotherEIS orreport.

Includingthem hereiskindofstrangegiventhatcaribou havebeenusingthe1002 Areaasthesacred

calvinggroundforAT L EAS T 12,000 years– Iw ouldhardly calltheirpoopcontam ination.Ifanything,itis

probably anim portantpartofthem icrobialfoodw ebinthearea.

 T hefollow ingstatem entisintheEIS butisunreferencedandincorrect:“ M ostfreshw aterbodiesinthe

program areahavelow turbidity anddissolvedoxygennearsaturation” .Iam notsurew herethis

referenceisfrom ,butduringw inter,dissolvedoxygentendstobefarbelow saturation.Itisobviousthat

athoroughreview ofR efugeliteraturew asnotperform edfortheEIS .T heEIS shouldreferencesom eof

thew aterquality w orkthathasbeenconductedintheR efuge.T heEIS authorsshouldbegiventim eto

review theavailablereportsanddatasothey arenotlim itedtocopyingandpastingsentencesfrom EIS ’s

w rittenforareashundredsofm ilesaw ay intheN P R A. S eeS nyderConnandL ubinski1999 forsum m er

w aterquality datafor35 lakesinthe1002 Area.O therstudiesinthe1002 Areaindicatethatw inter

dissolvedoxygenisnotnearsaturationduringw interintheR efuge.

 T hefollow ingstatem entaboutw interw aterquality isintheEIS butcannotbeattributedtothe

referenceorthe1002 Area:“ L akesintheprogram areagenerally havelow erpH and alkalinity valuesthat

slow ly increaseinthew inter;thisreflectstheiceexclusionprocess,w hichoccursduringfreeze-up

(T raw ickietal.1991)” .T raw ickietal.1991 doesnotm easureorevenm entionalkalinity andpH,butdoes

referenceothersw ithregardtow interw aterquality ofarcticlakes:“ Cloughetal.(1987),S loan{1987),

andW ilsonetal.(1977)reportedthatasicethicknessincreases,thereisanincreaseinthe

concentrationsofdissolvedionsandorganicm atter,and thatdissolvedoxygenconcentrationsare

depressedduetothelackofaerationandlim itedphotosynthesisduringw interm onths.”

 T heentirethirdparagraphonfloodingofN orthS lopeR ivers(page3-52),hasnoreferencesandsuggests

thatsnow m eltandsum m erprecipitationaretheonly causesofflooding.Again,theArcticR efuge1002

Areaisvery differentthanareasintheN P R -A andotherN orthS lopeareas.Com paredtothedeveloped

areasintheN P R A,the1002 Areaisvery closetothehighestpeaksintheBrooksR ange(andS adlerochit

m ountains),theterrainissteeper,groundw aterspringsandaufeisarevery im portanthydrologic

features,glaciersareanim portantsourceofriverflow ,andriversaflow arelatively shortdistancetothe

coast. T hesefactorsplay avery im portantroleinfloodinginthe1002 Area.T heincredibly w ideextent,

m agnitude,andnaturalvariability inaufeis-causedfloodingisevidentinsatelliteim agery andU S GS

hydrology data.T heim portanceofglacier-relatedfloodingisevidentinU S GS datasets,N olanetal2011,

etc… T heseuniquequalitiesoftheArcticR efugew illhaveanim portantinfluenceonhow the1002 Area

isim pactedby oilandgasactivity,w hetherrequiredoperatingproceduresintheN P R A w illbeeffective

atprotectingtheprim ary purposesoftheR efuge,andhow im pactsm ay vary betw eendifferent

alternatives.

 P age3-54 statesthesalinity oflagoons,butnounitsaregiven,sothenum bersarem eaningless.T hereis

noreferenceforthisstatem ent,soitisnotpossibletoknow w heretheinform ationcam efrom .T his

sam esentencem entionstheam plitudeofthetides,buttheauthorsshouldalsonotethew ind-driven

changesinlagoonw aterlevel,w hichtendtobefarm oreim portantthanchangesintideandw illhavea

m uchgreaterinfluenceonoilspilldispersionintotheenvironm entandthedifficulty ofcleaningupoil

spillsinnearshorem arineareasfrequentedby polarbearsandm illionsofbirds.

 T heanalysisofim pactstow aterresourcesintheArcticR efugedoesnotuseAN Y ofthew aterresources

datacollectedinthe1002 AreaoftheR efuge(seeU .S .FishandW ildlifeS ervicereportsby T raw ickiet

1991,L yonsandT raw icki1994,anddozensofotherreportsby theU S FW S andothers).N otonly doesthe
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analysisnotincludew aterresourcedatafrom the1002 Area,itdoesnotincludeAN Y dataw hatsoever

from anyw here.T heanalysissectionisavaguecom pilationofdisorganizedandm ostly unreferenced

statem entsthatdon’tevencom eclosetoprovidingacoherentqualitativeanalysisbeforetheauthors

assum eim pactstothe1002 AreaoftheArcticrefugew illbenodifferentthanthosedescribedinthe

existingEnvironm entalIm pactS tatem entsforareasintheN ationalP etroleum R eserve-Alaska(2004,

2012,2018).S eebelow form ultipleproblem sw iththeapproachtotheanalysisintheEIS forthe1002

AreaoftheArcticR efuge:

o N otusingany dataatall(noteventhereadily availablenationalhydrography dataset),does
notprovideadequateinform ationtoevaluateim pactsofthevariousalternativesB – D,
otherm inim alleasingalternatives(e.g.,am axim um oftw o400,000-acreleases),or
m anagem entpractices(e.g.R equiredO peratingP rocedures(R O P s)andstipulations)that
m ay avoidorreduceim pactstow aterresources.T heresultinganalysissectiondoesnot
allow ustom akeaninform edchoicebetw eenthealternatives.Itdoesnotaccountfor
realisticestim atesofw ateruseforthesealternativesortheestim atesofthehydrologic
im pactsexpected underdifferentalternatives.T hereareno analysesofthedifferencesin
them eansofobtainingw atereventhoughitisobviousthatthem eansw illhavetovary for
differentalternativesduetothehighly unevendistributionofw aterinareasconsideredfor
leasingandsurfaceoccupancy undereachalternative.T hereisnoaccountingfortheoverall
im pactsundereachalternativegiventhevulnerability ofw aterresourcesinthedifferent
areasconsideredforleasingandsurfaceoccupancy.

o T heexistingEIS ’sfortheN ationalP etroleum R eservehavenotbeenpeer-review edand
studiesreferencedinthem lackany statisticalanalyses,lackstatisticalinferencetoother
w aterbodies,havenotassessedim pactstoaquaticinvertebratesandbirds(asrequestedby
theN R C 2003),containm isinterpreted dataandhavealm ostnoability todetectchangedue
tosm allsam plesizesandhighvariability.Forexam ple,studiesontheim pactsofw ater
pum pingw ereconductedon m an-m adegravelpitsanddeeplakesthatw erechosenas
studiessitesfortheirusefulnessasw aterpum pingsources(seeN P R A EIS 2004 w hichstates
thefollow ingregardingselectionoflakesforw aterw ithdraw alstudies:“ selectedasstudy
lakesfortheAlpineL akesR echargeS tudy becausethey aretypicaloflakessuitableforw ater
supply lakesintheAlpineDevelopm entP rojectArea… ” ).T hesestudiescannotbeappliedto
them ostly sm allshallow andtypically isolatedlakesintheArcticR efuge.T oassessthe
applicability ofthesestudiestotheArcticR efuge,theauthorsofthecurrentEIS w ouldhave
tounderstandthedifferencesbetw eenw aterbodiesintheN P R A andthe1002 Areaofthe
ArcticR efugeandthey w ouldneedtoadequately review thesem ostly oil-com pany funded
N P R A studiesandassessthestatisticalability todetectchange,statisticalareaofinference,
etc.T hishasnotbeendoneandw illrequireextensiveknow ledgeofrationaleforsite
selection,anadvancedunderstandingofcharacteristicsofaquaticecosystem sintheArctic
R efugeandafirm grasponstatisticalinference,changedetectionandscientificintegrity.

o T hew aterresourcesanalysissectionoftheEIS forthe1002 AreaoftheArcticrefugestates
thatthereis“ potentialtoreclaim gravelm inesintow aterreservoirssuitabletosupportfish
andw ildlifehabitatsandpotentialw aterresourcesforfurtherw ateruseneeds,ifthegravel
m inesarenearw aterw ays(BL M 2004)” .T hey failtom entionthew atershed-scaleim pacts
thatriver-connectedgravelm iningpitsw illlikely haveonthenaturaldiversity offish
populations,theoutcom eofcom petitionbetw eenspecies,andthenaturally occurring
nutrient,therm al,andfloodingregim esthatsupportnaturally occurringpopulationsoffish
andw ildlife.T heseim pactsarenotconsideredinthew aterresourcesorfisheriessectionof
thisEIS butw ouldbesignificantataw atershedscaleandlastforhundredsofyearsbeyond
oildevelopm ent.

o T hew aterresourcesanalysisreferstoR O P sandinsom ecasesassum esthey w illfully
m itigateforim pactsw henscientificevidenceofthisislacking.T heeffectivenessofproposed
stipulationsandrequiredoperatingprocedurestoprotectw aterresourcesintheArctic
R efugearebasedonR O P sinplaceintheN P R -A.T heeffectivenessofthesestipulationshas
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neverbeentestedw ithscientifically-soundstudiesintheN P R A.T hereisevenlessknow n
abouthow effectivetheseR O P sw ouldbeintheArcticR efuge1002 Area.

o T hedraftEIS notesthatestim atesofw aterusehavebeenpresentedintheliterature(e.g.
S eeN R C 2003 estim atesofw ateruseby Conocotobe¼ofabilliongallonsperyear),butthe
EIS doesnotpresentany projectedw ateruseestim atesintheEIS .Itisonly notedthat
“ project-specific” estim atesw ouldbem oreaccurate.By notincludingthesepublished
estim atesoftotalestim atedw ateruse,itisevenm oredifficultforthepublictograspthe
m agnitudeandseverity ofw aterw ithdraw alim pactsinthe1002 AreaoftheArcticR efuge.
Also,notincludedintheanalysisarethebestavailabledataforestim atingw interw ater
availability intheArcticR efuge1002 Area(S eeT raw ickireportsfrom the1990s).

o T heanalysisofim pactstow ateravailability intheArcticR efugedoesnottakeintoaccount
dataindicatingthatw ateravailability inthe1002 AreaoftheR efugeislessthan10% ofthat
intheN P R -A.AccordingtotheN ationalR esearchCouncil,oneoilcom pany aloneusesa¼of
abilliongallonsofw aterperyeartosupportoilproductionintheN P R -A.S tudiesinthe
ArcticR efugeindicatetheentirevolum eofw ateravailableduringw interm ay only bea
billiongallons.T hus,thescarcity ofw aterintheArcticR efuge’s1002 Areaw illlikely leadto
m uchgreaterim pactsonthelim itedw aterresourcesasoilcom paniesextractlargevolum es
ofw atertom eettheirneedsinanareaw herew aterissoscarce.T hedraftEIS analysis
sectiononly m entionsim pactsofasm allportionofthew aterw ithdraw als(thoserelatedto
ice-roadinfrastructure)andstatesthat“ underallactionalternatives,nopotentiallong-term
im pactsonlakesandpondsareanticipated… ” .T hisstatem entisunsupportedandw illnot
likely bethecaseforthefollow ingreasons:

o T heproportionofw aterrem ovedintheArcticR efugew illlikely betentim eshigher
thantheproportioncurrently rem ovedintheN P R A w hereonly asm allfractionof
theperm ittedvolum eisused.

o Com paredtolakesintheN P R A,lakesinthe1002 AreaoftheR efugetendtobe
shallow er.L akedepthisam ajorfactordeterm ininglatew interdissolvedoxygen
concentrations(L eppietal2017)indicatinglakesintheArcticR efuge1002 Areaw ill
bem oresensitivetow aterpum ping.

o Isolatedlakesm ay notrechargefollow ingsnow m eltafterpum ping.
o Itcannotbeassum edthatw aterw illberechargedduringsnow m eltbecauseof

stipulationsinplace. Adequaterechargedependsonseveralfactorsincluding
connectivity,w atershedareaandsnow w aterequivalent.M any isolatedlakesin
sm allw atershedshavevery lim itedrechargecapacity andm ay notbefully
rechargedduringsnow m eltafterw aterw ithdraw al,especially duringlow snow
years.Form oreinform ationon“ rechargevulnerable” lakesintheN P R A seefigure
6inJonesetal2017(A lake-centricgeospatialdatabasetoguideresearchand
inform m anagem entdecisionsinanArcticw atershedinnorthernAlaska
experiencingclim ateandland-usechanges.Am bio.Volum e46).M orethan50% of
thelakespresented inthisstudy areconsideredrechargevulnerable.Aneven
greaterproportionofthelakesinthe1002 AreaoftheArcticR efugearelikely
rechargevulnerable.

o Com paredtow ithdraw alsintheN P R A,inthe1002 AreaoftheArcticR efugeitcan
beexpectedthatrepeatedw ithdraw alsatm uchgreaterw ithdraw alproportionson
am uchgreaterproportionofthelakesintheareaw illoccur.Becauselakesinthis
arealikely havem arginaldissolvedoxygenconcentrationsduetotheirrelatively
shallow depths,w eexpectgreaterim pactstophysical,chem ical,andbiological
propertiesoftheselakes.T heselakesm ay bem oreisolatedandsensitiveto
pum pingw hencom paredtoN P R A lakes.R epeated changesinlakelevelsthatdon’t
rechargeatsnow m eltcouldleadtolong-term changesinlittoralzones,biota,
chem istry,etc.Duetotheunevendistributionoflakesacrossthe1002 Area,there
w illbedifferencesintheoverallim pactsunderdifferentscenarios.Furtherm ore,
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therarity oflakesinsom eareasm ay w arrantspecialprotectionstoensurethatnot
every lakeinaw atershedisnotim pacted.

o AccordingtotheCouncilforEnvironm entalQ uality,agenciesshallm akeitclearw hen
inform ationisincom pleteorunavailableorobtainthisinform ationw henfeasible(i.e.,the
m eanstoobtainitareknow nandthecostsofobtainingitarenotexorbitant)and
considerednecessary forevaluatingreasonably foreseeablesignificantadverseeffectson
thehum anenvironm entinanenvironm entalim pactstatem ent.S im ply tieringofftothe
N P R A EIS ’sanalysisofoilim pactsonanareahundredsofm ilesfrom the1002 Areaisnot
acceptable.InFebruary of2018,theU S FW S ,U S GS ,BL M staffandotherscreated R esource
Assessm entsforW aterR esourcesandotherresourcesinthe1002 AreaoftheR efuge.T hese
assessm entsw erew rittenandreview edby subjectm atterexpertsand includeregulatory
m anagem entdecisionsthatm ay needtobem ade,know ledgegaps,andrecom m ended
studiesoractionstofillknow ledgegapsorim provethebestavailablesciencethatw illbe
necessary toinform N EP A processes,etc.T heseassessm entsindicatethattieringoffto
existingN P R A EIS ’sisnotappropriate.T hedatagapsnotedintheseassessm entsshouldbe
filledtoprovideinform ationnecessary tocom pleteacrediblescientificanalysisofthe
im pactsofeachalternativeintheEIS forthe1002 Area.N oneofthisinform ationw as
presentedintheEIS forthe1002 Area.

Basedonthem ajorerrorsandom issions,them ajorim pactstow aterresourceslikely toresultfrom alltheaction
alternativesandthelackofscientifically credibleanalysis,Iurgeyou toobtainnecessary inform ationandstartover
w ithanew draftEIS and haveanew publicreview . P leaseseem y additionalcom m entsontheDraftEIS forthe
1002 AreaoftheArcticR efugebelow .T hesecom m entsincludeadditionalerrors,recom m endationsforchanges,
andalistofsom eofthestudiesnecessary toconductanadequateanalysisofim pacts.

S incerely,

GretaBurkartP hD

P leaseseeadditionalcom m entsbelow :

P age S ection/Description Com m ents

Cover P hotoand
associatetexton
thenextpage

T hecoverphotoshouldalsoshow polarbears,caribou orothericonicw ildlifethatw ill
beim pactedby oilleasing.Furtherm ore,thetextdescribingthisphotoisinaccurate.
T herearenooilseepsinthephoto,butIdoseevegetationthathasbeenscouredby
aufeis,ironrichsedim ent,andatypicaltanniccoloredtributary flow ingintothe
spring-fedS adlerochitR iver,aspring-fedriverthathostsanendem icpopulationof
Dolly Vardenandisrankedhighestfortheim portanceofitsculturalresources.
P erhapsthetannictributary hasbeenm istakenforanoilseep.Iftheseepsarealong
thecoastthey arem ostcertainly notinthephoto.Ifthisphotoisusedbesureto
m entiontheim portanceofthisspecialspring-fedriverand thephenom enalw ildlife
thatitsupportsandtheculturalsignificancethatithas.Form oreinform ationseethe
W ildR iverreview intheArcticR efugeCom prehensiveConservationP lan(2015,
U S FW S )

W aterR esources
S ection

T hefollow ingm ustbeunderstoodbeforedevelopingaplantotierofftotheBL M
N P R A EIS ’sanduseoftheirstipulations:

● T heAlaskaN ationalInterestL andsConservationAct(AN IL CA)explicitly directs
theU .S .FishandW ildlifeS ervicetoensurew aterquality andquantity forthe
conservationofthenaturaldiversity offish,w ildlifeandtheirhabitats:

(i) to conserve fish and wildlife populations and habitats in their
natural diversity……
(iv) to ensure, to the maximum extent practicable and in a
manner consistent with the purposes set forth in paragraph (i), water
quality and necessary water quantity within the refuge.
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● T herem ustbeadequatedataforanevaluationoftheefficacy,applicability
andtransferability ofBM P s,perm itstipulationsandm itigationm easuresused
intheN P R -A foruseonthecoastalplain,1002 area(perN ationalR esearch
Council(N R C)2003)forallphasesofindustrialactivity (seism ic,exploration,
developm ent,restoration).T hisevaluationm ustrecognizeandunderstand
theim plicationsofthestarkhydrologic,soil,andtopographicdifferences
betw eenthecoastalplain,1002 areaandareasintheN P R A w ithongoing
developm ent:

o W atercovers20.2% ofthedevelopedareainN P R -A,butonly 1.6% of
thecoastalplain,1002 areaw herelargeexpansesoflandarenearly
devoidoflakes(figure1).

o M ostlakesinthecoastalplain,1002 areaareisolatedfrom m ajor
drainagesw ithlim itedrechargeandm ay bem orevulnerableto
w aterw ithdraw als.

o M ostflow ingw atersinthecoastalplain,1002 areaarealluvial
m ountainstream s.

o Groundw ater-fedspringsareuniquetothecoastalplain,1002 area
andprovidecriticalhabitatforextraordinarily highconcentrationsof
invertebratesandoverw interingfish.

o T herelatively steepterrainandlackofw aterinthecoastalplain,
1002 areaw illm akeitnecessary toem ploy alternativeuntested
practices.

o Differencesinvegetation,soilandperm afrostinthe1002 Aream ay
m akethe1002 Aream oresensitivetow aterquality im pacts
com paredtodevelopedareasintheN P R A.

Figure1.S urfacew aterextentinthecoastalplain,1002 areaandnortheasternN P R -A
planningarea.

Generalcom m ent
onentire
docum ent

Governm entw orkersw hointeractw iththeoilcom paniessay thatunlessitisincluded
asastipulationintheEIS itisnotgoingtohappen.T hatisw hy itscaresm ethatthe
BL M and othershaverepeatedly calledtheEIS fortheArcticR efuge1002 Areaa
“ paperexercise” .W hatisneededislong-term planningthatw illprotectthreatened
andendangeredspeciesandR efugepurposes.T hislong-term planningeffortneedsto
bebasedonsoundsciencetoallow inputfrom aw ell-inform edpublic.T his
Environm entalIm pactS tatem entisam essandclearly lackscrediblescience.T he
m istakesandtiered-offreferencestodocum entsthatalsolackscientificcredibility
show how littleefforthasbeenputforw ardintoarushed environm entalim pact
statem entthatw illdeterm inethefateofoneoftheW orld’sm ostprecious
ecosystem s.Ifthisisjustapaperexercise,theBL M needstogivethepublicsom eidea
ofhow likely itisthatadditionalstipulationsorotherprotectionsw illbeaddedlateras
partofanadaptivem anagem entplan.Ifthereistobeanadaptivem anagem entplan,
itshouldbespecifiedw hatactualstatistically relevantm onitoringw illoccurandw hat
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levelofim pactw illm onitoringbeabletodetectbecausew ithoutthisinform ation
adaptivem anagem entisnotreally possible.

Generalcom m ent
onentire

docum ent,
including

alternatives,
appendixB and
w aterresources

section

Analternativethatconsidersam axim um oftw o400,000-acreleasesshouldbe
considered.

Generalcom m ent
onentire

docum ent,
including

alternatives,
appendixB and
w aterresources

section

Assum ingthem axim um allow ablesurfacedisturbanceinthetaxactw illbethesurface
disturbanceisnotlogicalifthereareeffortstom inim izeim pacts.Itdoesnotm ake
sensethat200,000 acresofdisturbedarea(plusof305 +-5 acresofdisturbedareas
duetogravelm ining)w ouldoccurinallactionalternatives.W hilecongressm ay have
m adethisam axim um levelofsurfacedisturbance,itw asnotdefinedasm inim um
levelofdisturbance.Ifthereisaresponsibleattem pttoreduceim pacts,itdoesnot
m akesense200,000 acresofsurfacedisturbancew ouldoccurunderallalternatives.
Forexam ple,itdoesnotm akesensethat200,000 acresofdisturbancew ouldbe
necessary w hentheareaavailableforleasingisnotasspraw lingasitisinother
options.T om inim izeunnecessary im pactsduetounnecessary surfacedisturbance,an
analysisshouldbeconductedtodeterm inew hatacreageofsurfacedisturbanceis
actually necessary undereachactionalternatives.

Generalcom m ent
onentire

docum ent,
including

alternatives,
appendixB and

w aterR esources
section

T ransportationinfrastructureandm aterialrequirem entsw illvary betw een
alternativesiftherereally areeffortstom inim izesurfacedisturbanceineachaction
alternative.Itdoesnotm akesensetoassum ethatthesam elevelofsurface
disturbance(200,000 acresofsurfacedisturbanceplus308-315 acresofgravelm ining-
relatedsurfacedisturbance)w illoccurundereachalternative.Forexam ple,one
alternativeinvolvesnosurfaceoccupancy andnoleasinginasubstantialareaand
anotheralternativeinvolvessurfaceoccupancy andleasingacrossam uchbroader
spraw lingareaw hichw ouldrequirem oreroadsandm aterialsources.T hecom parison
ofalternativesshouldattem pttoincludeanaccurateestim ateofsurfacedisturbance
andinfrastructureacreageasthey w illbothhavesubstantiallong-term im pactsto
hydrology andw aterquality,vegetation,soils,etc.AppendixB andanalysesof
resourcesim pactedby surfacedisturbanceandinfrastructureshouldusethese
estim atesw henassessingim pacts.

W aterR esources
(andrelationshipto

perm afrostand
soilssections)

IntheArcticw aterquality andquantity aretightly linkedtosoiltype,vegetationand
thepresenceofperm afrost/ice.A lackofadequatem appingandanalysisofsurficial
geology andperm afrost/icem akesitim possibletoadequately evaluatehow im pacts
onw aterresourcesw illvary am ongalternatives.Anadequateanalysism ustinclude
thesensitivity ofthelandscapetothedevelopm entthroughoutthe1002 Area.T his
inform ationm ustbecoupledw ithm oreaccurateestim atesofdevelopm entusingthe
bestavailabledataonw heredevelopm entw illm ostlikely occurbasedonthebest
availabledataonprobability ofoilyields.

W aterR esources
andFisheries

S ections

T hew aterresourcesandfisheriessectionstotally underplaythepotentialim pactsof
iceroadsandicebridgesonfloodingandfishm igration.T hesefloodingeventscould
havem ajorim pactsonfishpopulations,rechargeofriverfloodplainsand
infrastructureandcouldincreasetheprobability ofhazardousspills.T hecauseofthe
m ajor2015 floodingeventalongtheS agavanirktokw aslikely causedby iceroad
activity associatedw ithseism icw ork(S huretal.2016).T hism assivefloodingevent
occurreddespiteindustry effortstorem oveicebridges.Furtherm ore,in2018 BL M
staffw orkingintheN P R A statedthatstipulationsforrem ovaloficebridgesm ay not
beeffectiveintheArcticR efugeandthatsite-specificsurveysw erenecessary.Yet,the
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draftEIS forthe1002 Areahasthesam eN P R A stipulationforrem ovaloficebridges
anddoesnotincluderequirem entsforsite-specificanalysesorfollow -upm onitoring.

3-50 (and
other
pagesthat
useor
propose
estim ates
ofgravel
m aterial
needs)

S andandGravel
R esources

AppendixB

Vegetation

W aterR esources

S oils

R ealisticforecastingofgravelm aterialneedsandacapongravelrem ovalandsurface
areadisturbanceisnecessary tofully understandthepotentialim pactstovegetation,
soils,w ater,fish,recreation,etcunderdifferentalternatives.T heanalysispresentedin
appendixB isunreasonably crudeanddoesnotprovideadequateinform ation.

Contam inants
section

W aterR esources
S ection

Allothersections
thatrefertooil

spills(orhazardous
w astespills)as

im probable,having
littleim pact,easily
dealtw ithatalocal
scale,and/orshort-

term .

T hesectiononhazardousspillsreally dow nplaysspillsasifjustbecausea10,000-
gallonspilldoesnotoccurevery day,they arenothingtow orry about.T hereHAVE
beenN orthS lopeoilspillsthataregreaterthan10,000 gallonsandthey HAVE
occurredw iththenew advancedtechnology.T hey m ay nothappenevery day,but
they dohappen.T heArcticR efuge1002 Areaisasensitiveenvironm entthatsupports
m illionsofm igratory birds,endangeredpolarbears,im portantculturalactivities,and
subsistenceresources.T hereisnoguaranteethattheseresourcesandactivitiesw ill
notbeseriously im pactedinthelong-term because10,000-gallonspillsarenot
occurringonadaily basis.O ilspillsarenoteasy tocleanupandsom espillsarem uch
m oredifficulttocleanupthanothers.T hereisnoguaranteethattherew illbem oney
tocleanupspills. T hew aterresourcessectionindicatesthatspillsinnear-shore
m arineareasw illonly belocalandshort-term .U nlessthespillisonsoilandyou can
extractandrem oveitallfrom theR efuge,spillsarenoteasy tocleanupandarenot
short-term .T heExonValdezw asaspillthathadalow probability ofoccurring,yetit’s
severelong-term im pactsonfish,w ildlife,andhum ansisstillevidenttoday.

T hepotentialseverity andany probability ofoccurrenceisgreatenoughthatw eneed
farbetterinform ationonsensitiveareasandspeciesandafarbetterideaoftheextent
ofim pactsthanw hatw ehavenow . Ihavespenttheday w alkingonabeautiful
glacier-fedriverdeltathatfeedsintoalagoonprotectedby thebarrierislandsofthe
1002 Area– Iw assurroundedby thousandsofbirdsandsaw atleastadozenpolar
bears.T hesebearssw im acrossthelagoonregularly.A spillinanarealikethisw ould
betragic.T he1002 AreaoftheArcticR efuge’s1002 Areaisfullofam azingandfragile
habitatslikethis.Itishardtodefineareaslikethesew ithoutstudiesandtherehasnot
beentim eorm oney todoasystem aticassessm entofsensitiveoruniquehabitatsin
theArcticR efuge’s1002 Area.

3-50 (and
other
pagesthat
useor
propose
estim ates
ofgravel
m aterial
needs)

S andandGravel
R esources

AppendixB

Vegetation

W aterR esources

S oils

T oproperly evaluatealternativesandconsidertheneedforstipulationsandR O P s,a
m uchm orerigorousanalysisofgravelm aterialneeds,andpotentialsourcelocationsis
required.T hecurrently analysisstem sfrom AppendixB,w hichinvolvesanextrem ely
crudeanalysisthatonem ightthinkw asdoneinfivem inutesonthebackofan
envelope.M oreaccurateestim atesarealsocriticalforevaluatingim pactsofgravel
m iningtow aterresources,vegetation,soils,fish,recreation,etcunderallalternatives.
Giventhew idespreadim portanceandim plications,am uchm orem eaningfulanalysis
shouldbeconducted. Also,m akeam apofpotentialgravelm iningsitesunderall
alternatives.T hisisparticularly im portanttoillustratethatthecurrentN oS urface
O ccupancy stipulationsallow forgravelrem ovalw hichislikely oneofthem ost
destructiveandirreparableoil-developm entrelatedactivities.

W aterR esources,
fisheries,andall

theothersections

A picturereally canbew orth athousandw ords.Iknow therearespaceandtim e
lim itationsthatm akeitdifficulttoread,synthesize,andconvey inform ationonsucha
com plexdocum ent,butitreally isim portanttobeaccurateandpresentarelevant
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thatarenot
adequately
conveying

inform ationand
lackscientific

integrity

analysis.T he1002 AreaoftheArcticN ationalW ildlifeR efugeisaspecialplacehom e
toam azingw ildlifeandistreasuredatlocal,national,andglobalscales.P lease,start
usingdiagram sandpicturessothatreaderscanbettergrasptopics.

Alsocheckforreferences– arethey there,accurateandspecificenoughforsom eone
tounravelw hatneedstobesaidforanadequateview ofthestatusofresourcesand
anim pactanalysisofthealternativesorw illthey leavepeoplescratchingtheirheads
w onderingw hatifthatw asactually theanalysis? Iknow gettingreferencescorrectisa
basicscientificintegrity thing– Iam nottryingtobecondescending,butIdoneedto
pointoutthegrossdegreetow hichscientificintegrity islackingbecausethereis
som ethingvery w rongw iththisprocessanditneedstobefixedbecausethis
Environm entalIm pactS tatem entshouldnotbetakensolightly.Iknow thatthese
authorsw oulddoam uchbetterjobgivenadequatetim eandguidancefrom subject
m atterexpertsw ithexperiencew orkinginthe1002 Area.

W aterR esources
S ection(andany

othersectionsw ith
analysesthatare
sovagueyou are

notevensurew hat
theoutcom eofthe
analysisisorhow it

cam eabout)

Intheanalyses,bespecific.Form ostofthedirectandindirectanalysesinthew ater
resourcessection,Ican’ttellw hattheanalysisis,w hatitissupportedby and/orw hat
them agnitudeanddurationoftheeffectsareforeachim pactindicator.Iam
extrem ely know ledgeable,butIam really havingahard tim efiguringw hattheanalysis
w asandw hatthereportedoutcom eis.

W aterR esources
S ection

GM T S EIS providedreadersw ithproposedplansforbridgesandpipelineaccessroad
routes.T heEIS foroilleasingintheArcticR efugedoesnothavesim ilarinform ation
thatw ouldallow readerstobetterassesspotentialim pactsofdevelopm ent.
O m issionssuchasthism akeitim possibletoadequately evaluateim pactsand
effectivenessofm itigationstrategiesinalandscapethatisvery differentfrom thosein
theN P R A.

W aterR esources
S ection(reference

toN P R A EIS ’)

R esidualriskafterapplicationofm itigationstrategiesm ustbeclarified--> T oproperly
assessresidualrisk,thereisaneedverify thatm itigationstrategiesareeffective.
Verificationoftheeffectivenessofm itigationstrategiesislargely absentforthe
stipulationsthattheGM T 2 S EIS claim sw ill“ largely” m itigateforallim pactstom arine
andfreshw aterfishes.T hereisnoevidencefrom statistically validstudiesthat
docum entstheeffectivenessofthesestudies,sotiering-offtotheseN P R A docum ents
really doesnotprovidew ithanadequateim pactanalysisfortheArcticR efuge1002
Area.

W aterR esources
S ection

T hepurposeoftieringisto"tierofftheirenvironm entalim pactstatem entsto
elim inaterepetitivediscussionsofthesam eissuesandtofocusontheactualissues
ripefordecisionateachlevelofenvironm entalreview "(CEQ ,40 CFR 1500-1508
S ubsection1502.20).T ieringisnotappropriatew hentiereddiscussionsarenot
relevantandanew analysisisw arranted.Inm any casestieringisinappropriatedueto
thedifferencesbetw eentheArcticrefuge1002 AreaandtheN P R A.Inothercases
tieringisnotappropriatebecausetheanalysesorinthetiered-todocum entsare
flaw edandhavenotbeenpeer-review edby subjectm atterexperts.Inm any casesof
tiering,itisnotatallclearw hatpartofw hichdocum entisevenbetieredto.

T heanalysisofeffectssim ply tierstoN P R A EIS ’ anddoesnotconsiderorevenpresent
thebestavailabledatasetsthatcouldbeusefulforanalysisoftheim pactsintheArctic
R efuge1002 Area.T hesedatasetsincludeT raw ickietal1991 and 1994,w hichprovide
them ostcom prehensivew aterquantity datasetandincludew aterquantity estim ates
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foralm osttheentiresurfaceareaoflakesandcoversthevastm ajority ofm ajorriver
m iles.

T heonly potentialchangestogroundw aterconsideredintheanalysisistheim pact
expectedtooccurtoshallow supraperm afrostgroundw aterrelatedtogravelm ining.
Gravelm iningisnottheonly activity expectedtoim pactgroundw aterandshallow
supraperm afrostgroundw aterisnottheonly typeofgroundw aterthatm ay be
im pacted.Every aspectofinfrastructureassociatedw ithoilandgasactivitiesis
expectedtoinfluenceshallow supraperm afrostgroundw aterinthevicinity of
infrastructure.O ilexploration,drilling,andinjectionofhazardousw astesintothe
groundhasgreatpotentialforcontam inationofthedeepgroundw aterflow pathsthat
supportthespringsthataresoim portanttotheuniqueaquaticandterrestrial
com m unitiesintheR efuge’s1002 Areaandtheassociatedsubsistenceactivities.
T hesespringsarenotprevalentintheN P R A andtherearenosupportingdatato
indicategroundw aterintheN P R A hasnotbeencontam inated;thus,tieringofftoan
N P R A EIS forthisanalysisisnotappropriate.

W aterR esources
S ectioncontinued

Inthe“ Groundw aterS pringsandAufeis” sectionoftheAffected W aterR esources
Environm entEnvironm entS ection(paragraph3 ofpage3-53),theim portanceand
uniquenessofspringsintheArcticR efugearem entioned.T hissection,how ever,does
notm entionthattheseperennialspringsarefreshw aterandarefedby deep
groundw atersources.T heseattributesofdeepgroundw aterspringsareparticularly
notew orthy giventhatintheN P R A EIS ’sitisassum edthatdeepsubsurfaceinjections
ofhazardousw astesw illnotim pactany deepfreshw aterresourcesbecausedeep
w ateraquifersintheN P R A arethoughttobehighly salineanddonotem ergeatthe
surfacetocreateperennialfreshw atersprings.IntheArcticR efugeCoastalP lain,
how ever,thereism uchgreaterpotentialtocontam inate.Yetthepotentialfor
contam inationisnotm entionedintheanalysishereorelsew here.

S econdparagraphinthegroundw atersectionintheAR CP EIS thatstatesthat
supraperm afrostgroundw aterzones“ havesim ilarw aterquality tolakesandstream s
nearby (BL M 2004,S ection3.2.2.1).” T hisstatem entisnotsupportedby the
inform ationinBL M 2004,S ection3.2.2.1. Furtherm ore,ongoingsupraperm afrost
groundw aterstudiesinthe1002 Areaindicatethechem icalcom positionof
supraperm afrostgroundw aterinsom eareasisvery differentthanthatofnearby
surfacew aterbodies.

M orethan60% ofthesecond paragraphofthegroundw atersectionhasbeencopied
directly from N P R -A 2004 EIS (BL M 2004)andshouldbeupdatedtoinform ationthatis
m orecurrentthatreflectstheim portanceofgroundw aterintheArcticR efugeCoastal
P lain.

T heEnvironm entalIm pactS tatem entforDrillingintheArcticR efuge’s1002 Area
shouldbetakenm oreseriously.T hecontractorspullinginform ationtogetherforthe
publictoreview shouldbegivenadequatetim etoprovidethepublicw iththebest
availableinform ationthatisrelevanttotheArcticR efuge.Copying60% ofthem aterial
from anEnvironm entalIm pactS tatem entw rittenforoilleasingonadifferent
landscapethatishundredsofm ilesaw ay from theArcticR efuge’s1002 Areais
unacceptableandshow sdisregardfortheArcticR efuge1002 AreaandtheAm erican
P ublicw hohavefoughttirelessly fordecadestoprotecttheam azinghabitatand
w ildlifefoundinthe1002 Area.

EntireDocum ent
andthesection

Canitreally besaidthatthisdocum entw asprepared incooperationw iththeU S Fish
andW ildlifeS ervicew henU S FW S em ployeesareshocked by thelackofscientific
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thatlists
cooperators.

integrity inthisdocum ent? N eitherU S GS orU S FW S w ereontheinterdisciplinary
planningteam andneitherw ereinvolvedinw ritingthisdocum ent.Atthevery least
thepublicshouldknow thattheU S FW S andU S GS w erenotinvolvedinw ritingthis
docum ent– thisshouldbeclearly statedinthesectionthatlistscooperators.

S tipulations

AN D

AppendixB

Currently theBL M doesnotconsidergravelm iningsitesandotherm ajordisturbances
associatedw ithoildevelopm entandproductiontobepartofthecapondevelopm ent
inthe1002 Area.T heseareasshouldbeconsideredinthedevelopm entcapandthe
overallfootprintofoildevelopm entandany subsequentanalyses.

R ehabilitationstandardsm ustbew rittenintotheleasingstipulations,especially
pertainingtoallgravelsourcesusedonalease,andalsoforallinfrastructureusedto
supportoilandgasactivities.T herehabilitationshouldbetorestoretotheoriginal
condition,includingnaturaldiversity ofplantspeciesandpopulations,w aterquality,
etc.

T helackofadequaterestorationplansandadequatebondstocoverreclam ationof
areasim pactedby oilandgasdevelopm entontheN orthS lopeisam ajorproblem
(2003 N R C report,Cum ulativeEnvironm entalEffectsofO ilandGasActivitieson
Alaska'sN orthS lope(2003)).

AccordingtotheN R C (2003,page158):
“ … only about1% ofthehabitataffectedby gravelfillontheN orthS lopehasbeen
restored.O therthanforw ellpluggingandabandonm entprocedures,state,federal,
andlocalagencieshavelargely deferred decisionsaboutthenatureandextentof
restoration.T helackofclearperform ancecriteria,standards,andm onitoringm ethods
atthestateandfederalleveltogoverntheextentandtim ingofrestorationhas
ham peredprogressinrestoringdisturbedsites.Ifrestorationw ouldm akepotential
futureuseofasitem oreexpensiveorperhapsim possible,restorationislikely tobe
deferred.”

T heN R C (2003,page150)statesthefollow ing:“ Becausetheobligationtorestore
abandonedsitesisunclearandthefinancialresourcestodosoaresouncertain,the
com m itteejudgesitlikely that,absentachangeinthoseconstraints,m ostofthe
disturbedN orthS lopehabitatw illneverberehabilitatedorrestored.”

AppendixB ofthedraftEIS statesthatafterrehabilitationofareas,theseareasw illno
longerbeconsideredaspartofthecaponinfrastructure.Iftheareaisnotrestoredto
theoriginalcondition,includingnaturaldiversity ofplantspeciesandpopulations,
w aterquality,etc,itshouldnotbereleasedfrom thecap.Currently thereareno
stipulationsrequiringw hatlevelofrestorationw illberequiredforanareatobe
releasedfrom thecap.

T odiscloseim pactsaccurately andtohelpensureprotectionofthepurposesofthe
ArcticN W R ,restorationstandardsm ustbeincludedsetinstipulationsinthedraftEIS
foroilleasinginthe1002 Area.T heEIS m ustclearly statew hatlevelofrestorationw ill
berequiredbeforelandisnolongerconsideredpartoftheinfrastructuredevelopm ent
cap.T oavoidtheissuesnotedby N R C (2003)andprotectR efugepurposes,a
restorationplanthatincludedetailsonthelevelofrestorationrequiredandthe
expectedcostoftherestorationm ustberequiredandreview edpriortoissuingalease
inthe1002 Area.T heoilcom paniesm ustpay bondsconsistentw ithrestorationcost
estim atespriortoperm itting.
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S tipulations A m ajorproblem w ithoildevelopm entontheN orthS lopehasbeenthelackofdatato
assessw hatthecum ulativeim pactsofoilandgasdevelopm entare(seeN ational
R esearchCouncilR eport,Cum ulativeEnvironm entalEffectsofO ilandGasActivitieson
Alaska'sN orthS lope(2003)). S tandardsforeffectivenessm onitoringneedtobe
definedinstipulationsorthereneedstobeastipulationthatincludesdevelopm entof
aneffectivenessm onitoringplan(andcentralizedpublicly accessibledatabase)that
w ouldbepreparedinconsultationw iththeU S FW S andim plem entedby
lessee/operator/contractor.Atam inim um thefollow ingrequirem entshouldbem et
foralleffectivenessm onitoringprogram s:statistically validsam plingdesignsw ith
clearly definedlevelsofinferenceandchangedetectioncapabilities.W ithouta
properly designedlong-term effectivenessm onitoringprogram andpublicly accessible
database,thereisnow ay todetectim pactsandem ploy adaptivem anagem ent
techniques.W henpre-developm entm onitoringw illnotoccur,generalm ethodsfor
selectingcontrolsitesusingastatistically validapproachisnecessary.R equirem ents
foraresearchandm onitoringprogram needtobeclearly definedinthisEIS .

S tipulationsthat
includeN osurface

O ccupancy to
protectw ater

resources

N osurfaceoccupancy needstopertaintogravelm ining,drilling,reinjectionof
hazardousw astesasw ell.Gravelm inesim pactphysical,chem ical,andbiological
propertiesofw aterresourcesinperpetuity.Drillingandreinjectionofhazardous
w astesendangeraquaticecosystem s,especially groundw aterecosystem sandshould
notbeperm ittedinN S O areasbecauseofthespecialresourcesintheseareas.

2-4 L easeS tipulationI T heobjectivesforalternativeB and C shouldbethesam easthatforalternativeD (e.g.
includerecreationandhunting)andshouldincludew ildernessandscenicvalues
im portantforrecreation.M aintainingrecreationalvaluesupportstheN ationalW ildlife
R efugeIm provem entAct.

2-4 L easeS tipulationI T om eettheobjectiveandprotectR efugepurposes,gravelm iningsitescannotbein
theN S O .Gravelm iningdisturbsflow paths,w aterquality,andcanalterthenatural
diversity offisheriesby alteringcom pletivebalanceandpredatorprey relationships.It
w ouldnotbepossibletom eethisobjectiveifgravelm iningisallow edintheN S O
areas.

2-4 L easeS tipulation1 R iversetbacksarenotadequatetoallow forcontinuationoftheprim ary purposesof
theR efuge.T hefollow ingareexceptionalriversw ithexceptionalfisheries,recreation,
subsistence,cultural,orothervalues:

 T heHulahulashouldhavea4-m ilesetbackunderallalternativestoprotectits

valuesandpurposes.Itprovidesthem ostim portantw intersubsistence

fishery inthe1002 Area.Itisalsoanim portantrecreationalriverand

recom m endedW ildR iver(ArcticR efugeCCP 2015).

 T heCanningR ivershouldhavea3-m ilesetbacktoprotecttheim portant

fisheries,recreationandculturalvaluesofthiseligibleW ildR iver.Form ore

inform ationseeArcticR efugeCCP 2015.

 T heAichillikR iver,w hichflow salongtheW ildernessboundary,shouldhaveat

leasta3-m ilesetbackunderallalternativestoprotectitsim portant

W ildernessandrecreationalvalue.Form oreinform ationseeArcticR efuge

CCP 2015.

 T heS adlerochitR iverandItkilyariakCreekS pring-com plexshouldhavea3-

m ilesetbackinallalternativesduetoitsculturalsignificanceandunique

terrestrialandaquaticcom m unities.T heS adlerochitR iverandItkilyariak

CreekS pring-com plexhasauniqueendem icpopulationofdw arfDolly

Vardenandisalsoanim portantsubsistenceusearea. Form oreinform ation

seeArcticR efugeCCP 2015.
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 T heJagoandO kpilakR iversshouldhave2-m ilesetbacksinalternativeB and C

and3-m ilesetbacksinAlternativesD toprotecttheiroutstandingresource

values.Form oreinform ationseeArcticR efugeCCP 2015.

 S pring-fedriversarethem ostuniqueandproductivehabitatsintheR efuge.

InalternativesB andC,they shouldhaveam inim um setbackof1-m ile.In

alternativeD they shouldhaveam inim um setbackdistanceof2-m iles.

2-5 L easeS tipulation2
(alternativesB and

C)

AlternativeB andC (L easestipulation2)shouldrequiresetbackdistancesforthe
CanningArealakesbecauseoftheirspecialvaluesandtohelpm eettheobjectiveof
S tipulation2.

2-6 L easeS tipulation3,
AlternativeB andC

S pring-fedriversystem sarethem ostim portant,productiveand uniqueaquatic
habitatsintheR efuge. Inaddition,they providebenefitstoterrestrialw ildlifeand
subsistenceusers. AlternativesB,andC shouldhavethesam erequirem entsas
AlternativeD.

2-6 L easeS tipulation3,
AlternativeB/C/D

T hestandardrequiringstudiespriortodrillingshould“ ensuredrillingorinjectionof
w astesw illnotalterthenaturalflow orim pairthew aterquality ofperennial
springs”

2-6 L easeS tipulation3,
AlternativeB/C/D

T heperennialspringsthatfeedItkilyariakCreekarepartoftheS adlerochitS pring
system .AllalternativesshouldincludeprotectionoftheentireItkilyariak-S adlerochit
springsystem .

2-6 L easeS tipulation3,
AlternativeB/C/D

N osurfaceoccupancy needstoprohibitgravelextraction.Gravelm iningw ouldalter
groundandsurfacew aterflow andim pactthenaturalfishdiversity.

2-6 L easeS tipulation3,
AlternativeB/C/D

Inareasw herenoleasingisallow ed,thefollow ingshouldbeprohibitedasw ell:gravel
m ining,roads,infrastructureandotherdisturbancesthatsupportdevelopm ent.

2-4 AdditiontoL ease
S tipulations

T om eetw aterquality purposesoftheArcticR efuge,aleasestipulationtoprotect
lakesinthe1002 areashouldbeincluded.T hisisespecially im portantsincelakesare
relatively rare.Includethefollow ingstipulationforallalternatives:“ Generally,
perm anentoilandgasfacilities,includinggravelpads,roads,airstrips,gravelm ines,
andpipelines,areprohibitedonthelakeorlakebedandw ithin0.25 m ileofthe
ordinary highw aterm arkofany lakethatm ay havefish.”

2- L easeS tipulation4,
AlternativeB/C/D

AreS ew agetreatm entplantsandsew agelagoonsallow ableunderallofthe
alternatives?

2-7,2-8 L easeS tipulation4,
AlternativeB/C/D

Atam inim um ,stipulationsinalternativeD shouldbeapplicableunderalternativeB
andC asw ell.

2-17 R O P 3 T hescarcity andpurposesoftheArcticR efugew arrantgreatersetbackdistancesfor
fuelingstationsandfuelingactivities.2,000 feetshouldbeam inim um distancein
alternativeD1.InalternativeB andC them inim um setbackdistanceshould1,000.

2-17 R O P 3 T om inim izethepotentialforim pactsofcontam inantspills,therem ustberequired
operatingproceduresforcontainm entunderallalternatives.Includethefollow ingin
R O P 3 forallalternatives:1)containm entoffuelover200 gallonsshouldbebear-
proof,2)spillcontainm entsystem sforallfuelstorageshouldbecapableofcontaining
150% ofthestoredvolum e3)“ Exceptduringoverlandm oves,fuel,otherpetroleum
products,andotherliquidchem icalsdesignatedby theauthorizedofficerthatintotal
exceed210 gallonsshallbestoredw ithinanim perm eablelinedanddikedareaor
w ithinapprovedbear-proofalternatestoragecontainers” and4)A lltem porary and
perm anentfuelingS tationsshallbelinedorhaveim perm eableprotectiontoprevent
fuelm igrationtotheenvironm entfrom overfillsandspills.

N ote– N P R -A EIS 2012 ensurescontainm entisconsidered
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2-19 R O P 8,S tandard ChangetheR O P tothefollow ing:“ W ithdraw alofunfrozenw ateroriceaggregates
from rivers,stream s,andspringsduringw interisprohibited.Ifithasbeenshow nthat
noim pactstohydrology (includinghydrologicflow paths)atbreakup,channel
m orphology,and/orim pactstofishandinvertebratesandtheirhabitatw illoccur,
w ithdraw al of up to 20%  of ice aggregate from  a grounded area ≤4-feet deep m ay be 
authorizedonasite-specificbasisifitisdeterm inedthatsuchrem ovalw illnotim pact
naturalhydrologicregim esorhabitats.T hisw illbedeterm inedby theBL M authorizing
officerincollaborationw iththeU S FW S .M onitoringofhydrology andchannel
m orphology priortoandafterrem ovalm ay berequired.T hedesignofthem onitoring
effortm ustbepeer-review edtoensuretheability todetectchangesinhydrology,
substrate,and m orphology.”

2-19 R O P 9 R ationalefordifferentw ithdraw volum escom paredtoN P R -A EIS :1)im pactson
speciesandhabitatareunquantified(N R C 2003),especiallyim pactsofrem ovalof
entireperm ittedvolum e;2)lakesarerelatively rareintheArcticR efugethusam uch
largerproportionoflakesw illbeim pactedby w aterw ithdraw w hichw ouldhavem ore
significantim pactstofishandw ildlifeinthearea;3)becauselakesarerare,com panies
w ouldbem orelikely tow ithdraw fully perm ittedvolum e;4) theoriginalandprim ary
AN IL CA purposeoftheR efugeistom aintainadequatew aterquality andquantity to
supportfishandw ildlifeandtheirhabitat. Furtherm ore,im pactsofw aterw ithdraw al
onsoils,shorebirdhabitat(w etm eadow zones,andinvertebratesintheN P R -A have
neverbeenassessed.T hefew studiesoftheim pactsofw aterw ithdraw alonhydrology
andchem istry didnothaveastatisticaldesignthatallow edforchangedetectionor
inferencetootherlakes,especially lakesinregionsasfaraw ay astheArcticR efuge.
Duringthesestudies,only asm allfractionoftheperm ittedw ater/icew asw ithdraw n,
allow ingnoassessm entoftheim pactsw hentheperm ittedvolum eisw ithdraw n.Even
w henonly asm allfractionoftheperm ittedvolum eofw aterw asrem oved,oneofthe
few lakesstudieddidnotfully rechargeatsnow m elt.O therstudiesindicatethat
dissolvedoxygeninuntappedlakesistypically closetodissolvedoxygenthresholds
that,ifcrossed,w ouldhavesevereim pactsonfishandw ildlifehabitat.T hesefindings
suggestthatadditionaldeclinesinoxygenduetow aterw ithdraw alcouldhavea
severenegativeim pactonfishandw ildlifehabitat.Basedonthesestudiesandthe
R efuge’sprim ary purposetom aintainadequatew aterquality andquantity,m ore
conservativeguidelinesneedtobeinplace.

Changerequirem entsa-dT O T HEFO L L O W IN G FO R AL L AL T ER N A T IVES :“ a.L akesw ith
sensitivefish(i.e.,any fishexceptninespinesticklebackorAlaskablackfish):unfrozen
w ateravailableforw ithdraw alislim itedto10% ofcalculatedvolum edeeperthan7
feet; only ice aggregate m ay be rem oved from  lakes that are ≤7-feetdeep.
b.L akesw ithonly non-sensitivefish(i.e.,ninespinesticklebackorAlaskablackfish):
unfrozenw ateravailableforw ithdraw alislim itedto20% ofcalculatedvolum edeeper
than7feet;only iceaggregatem ay berem ovedfrom lakesthatare≤7-feet deep.
c.L akesw ithnofishpresent,regardlessofdepth:w ateravailableforuseislim itedto
20% oftotallakevolum e.
d.Inlakesw hereunfrozenw aterandiceaggregatearebothrem oved,thetotaluse
shallnotexceedtherespective10% ,20% ,or20% volum ecalculations.

2-19 R O P 9 T herearenorequirem entsfordeterm iningfishpresencepriortoactivitiesthatcould
im pactfish.Addthefollow ingrequirem ent:S ensitiveandnonsensitivefishspeciesw ill
beassum edtobepresentuntilsurveysw ith95% detectionprobability havebeen
conductedduringtheappropriateseasons.

2-19 R O P 9 T hefollow ingshouldbeincludedforallalternatives.Additionalm odelingand
m onitoringoflakerechargeshallberequiredtoensurenaturalhydrologicregim e,
w aterquality,andaquatichabitatform igratory birdsandm acroinvertebratesis
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m aintained.Datafrom theseeffortsshallbestoredinageodatabasew ithappropriate
m etadataandbeaccessibletotheU S FW S andthegeneralpublic.

2-19 R O P 9 Becausew aterw ithdraw alfrom ice-coveredlakescanhaveseverenegativeim pactson
aw iderangeofspeciesand habitatsthereisaneedforaBM P thatputsacaponthe
percentageoflakesineachareathatcanbeim pactedby w aterw ithdraw als.A ddthe
follow ingrequirem entforallalternatives:a)U pto20% oflakesineachclass(1.deep
isolated,2.deepconnected,3.shallow isolated,and4.shallow connected)ineach
m ajorecoregionandw atershed(HU C8)canbetapped annually,b)U pto30% oflakes
ineachclassinm ajorecoregionandw atershed(HU C8)caneverbetappedunless
statistically validstudiesw iththeappropriatelevelofinferenceindicatetherew illbe
noim pactstohydrology,fishandw ildlife,andtheirhabitat.

2-19 R O P 9 U nderallalternatives,thereisaneedforstrongerprotectionsforisolatedlakes.T hese
isolatedlakesareim portantforshorebirdsandm ay harborparticularly denseand
uniquem acroinvertebratepopulations.W aterquantity andquality inthesehabitatsis
im portanttoprotectingfishandw ildlifediversity andhabitatsintheR efuge.

Addthefollow ingtoallalternatives:e)Inisolatedlakesw ithlim itedrecharge
capabilities,w ateravailableforuseislim itedtoguidelinesestablishedinR O P 10 or
30% oftheestim atedsnow m eltrechargevolum e,w hicheverislesser.

2-22 R O P 11 R equirem ent/standard(a)foralternativeD shouldbechangedtothefollow ingtohelp
ensureprotection:“ S now depthanddensity andvegetationdatashouldbecollected
w heregroundoperationsw illactually beoccurring.T hereisagreatdealofevidence
thatshow show variabletheseconditionsareevenw ithinthesam ew atershed.T he
exactdatesshouldbedeterm inedby theBL M authorizedofficerincoordinationw ith
theU S FW S .”

ForallR equirem ents/S tandardsthatneed tobeapprovedby theBL M authorized
official,thedecisiononapprovalshouldbem adeincoordinationw ithU S FW S subject
m atterexpertsfam iliarw iththearea.

W intergroundoperationsareknow ntohavenegativeim pactsonthetundra.T hese
im pactshavecascadingeffectsonw aterquantity,w aterflow paths,andhabitat
quality forfishandw ildlife.T oprotectR efugeresources,thestandardsforR O P 11,
AlternativeD shouldalsobeappliedtoB andC.

2-24 R O P 12 T hereshouldbearequirem enttom onitoreffectivenessofbreachingatcrossingsto
ensureim pactstofishandhydrology donotoccur.T herationaleforthisisthatthereis
only lim itedinform ationabouttheeffectivenessofthisR O P intheN P R -A and the
effectivenessofthisR O P hasnotbeenassessedinthe1002 Area,w hichhasvery
differentterrainandhydrology com paredto N P R A.

2-24 R O P 15 P erm ittingshouldoccurinconsultationw iththeU S FW S subjectm atterexpertsw ho
arefam iliarw ithpolarbeardenninghabitatsandsnow andhydrologicm odeling.
Distributionofdenninghabitat,snow andhydrologicm onitoringshouldbeconsidered
inananalysisofthepotentialim pactsofsnow fencing.

2-24 R O P 16 N on-fishbearingsystem sprovideim portanthabitatthatsupportsinvertebrates,
m igratory birdsandotherw ildlife.Changerequirem enttothefollow ingforall
alternativestohelpensureprotectionoffish,invertebrates,riparianvegetationand
w aterresources:

Exploratory drillingisprohibiteduponorw ithin100-yearfloodplainofstream sand
rivers,onorw ithin2,000 feetoftheordinary highw aterm arkofpotentialfish-
bearinglakes,and1,000 feetasm easuredfrom theordinary highw aterm arkofnon-
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fish-bearingw aterbodiesunlessfurthersetbacksarestipulatedunderL ease
S tipulations.

Any considerationofexploratory drillingw ithintheseareasshouldbeassessedin
consulationw ithU S FW S subjectm atterexpertsw ithknow ledgeofaquaticresources
inthe1002 Area.

2-25 R O P 19 T hescarcity andpurposesoftheArcticR efugew arrantgreatersetbackdistancesfor
protectionoffishandw ildlife.T heim portanceoffishlesslakesinsupportingunique
invertebratecom m unitiesandm igratory birdpopulationsw arrantprotectionsfor
fishlesslakes.P erm anentfacilitiesshouldbeatleast2,000 feetfrom theordinary high-
w aterm arkoffish-bearinglakesand1,000 from ordinary highw aterinotherlakes.

2-21 R O P 10 T oprotectfisheriesandotherw ildliferequirem entsinalternativeD m ustbeappliedto
allalternatives.

2-26 R O P 22 Addthefollow ingtorequirem ents:d)5yearsofdataonstream flow ,seasonal
patternsinlakeconnectivity,andsheetflow shallbecollectedpriortoplanning
bridgesandculverts.T hesedataw illbestoredinacentralizeddatabaseandavailable
tothegeneralpublic.

S tandard“ C” shouldensurecrossingstructuresaredesignedforice-dam floodingas
w ell.

2-27 R O P 24 T heim pactsandseverity ofgravelm iningonw aterresourcesinactivefloodplainsw ill
besevereandlong-lasting.Creatingdeepw aterhabitatsthatareconnectedtorivers
couldaltertheoutcom eofcom petitiveinteractionsbetw eenspeciesandpredator-
prey relationshipsthatareim portantform aintainingnaturally occurringfish
populations.P riortotheseactivitiesextensivestudiesshouldbeundertaken.Inall
alternativesthefollow ingstandardsshouldapply:nom iningsitesinthe100-year
floodplainofriversw ithanadrom ous,freshw ater,orendem icfisheries(e.g.,Canning,
S adlerochit,T am ayariak,Itkilyariak,Aichillik,Hulahula).

2-27 R O P 24 R equirem ent/S tandard(e)shouldapply toalternativestohelpensuretheprotection
ofw aterresources.

2-27 R O P 24 T hereisaneedform iningrestorationplans(see2003 N R C report,Cum ulative
Environm entalEffectsofO ilandGasActivitiesonAlaska'sN orthS lope(2003).Addthe
follow ingrequirem enttoeachalternative: Eachproposed m inesiteshallhavea
U S FW S -approvedrestorationplanandeffectivenessm onitoringplanpriortosite
approvalandconstruction. R estorationeffectivenessm onitoringshallcontinueforten
yearsfollow ingcom pletionofrestoration.

2-29 R O P 28 T herequirem entshouldincludecooperationw iththeU S FW S toassessthe
inform ationnecessary foraplan.

2-32 R O P 35 T helackofadequaterestorationplansandadequatebondstocoverreclam ationof
areasim pactedby oilandgasdevelopm entontheN orthS lopeisam ajorproblem
(2003 N R C report,Cum ulativeEnvironm entalEffectsofO ilandGasActivitieson
Alaska'sN orthS lope(2003)). R estorationstandardsneedtobesetinstipulationsin
thisEIS .Itshouldalsobeclearly statedw hatlevelofrestorationw illberequired
beforelandisnolongerconsideredpartoftheinfrastructuredevelopm entcap.
R estorationplansshouldberequiredandreview edpriortoissuingaleaseandshould
beapprovedby theBL M and U S FW S .Allalternativesshouldincluderequirem entfor
planstoincludeecosystem restorationtorestorepre-developm entstability,visual,
hydrologic,vegetation,w ilderness,andhabitatconditionsandW ildandS cenicR iver
eligibility conditions.

F-18 F.4.10 W ater
R esources

T hetypesofim pactsunderdrillingandoperationshouldincludereinjectionof
w aste/hazardousw aste.Im pactindicatorsshouldincludegroundw aterquality.
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F-18 F.4.10 W ater
R esources

T hetypesofim pactsunderbargedocksandseaw atertreatm entplantconstruction
andoperationshouldincludealterationsofw atertem peraturesalinity,currents,and
sedim entdeposition.W illtherebew astesdisposedofS T P asw ell? Ifso,alterationof
nutrientcyclesandintroductionofcontam inantsshouldalsobeconsideredpotential
im pacts.

F-18 F.4.10 W ater
R esources

S now roadscanim pactvegetation,leadtotherm okarst,andalterw aterquality.
Im pactstow aterquality shouldbelistedundertypeofim pact.Im pactindicators
shouldincludechangetosurfacew aterquality

F-17 F.4.10 W ater
R esources

Constructionandm aintenanceofgravelpads,roadsandairaccessfacilitiescanalter
w etlandareaandextent/leadtoinundationandstarvationoftundra.T heseim pacts
shouldbelistedunderim pactindicators.

F-22 F.4.10 W ater
R esources

“ W aterw ithdraw alfrom lakesorstream sforiceroads,w atersupply,dust
suppression,andotheruses” shouldbechangedto“ W aterw ithdraw alfrom lakesfor
iceroads,w atersupply,dustsuppression,andotheruses” .W ithdraw from stream sis
notperm ittedandhasbeenshow ntohavem oresevereim pactsduringw inter.

F-22 F.4.10 W ater
R esources

Fishm ortality shouldbeincludedinthelistofim pactsthatcouldoccurduetolossof
aquatichabitat.S eeCottetal2008studiesoflakesintheCanadianArctic.T he
w ithdraw alvolum esinthesestudiesw eresim ilartothew ithdraw alvolum esproposed
intheR O P s.T herearestudiesintheN P R A;how ever,thevolum eofw aterrem oved
w asonly asm allfractionoftheperm ittedvolum eandm any ofthestudiesw ere
conductedindeepw atergravelpitsthatarenotrepresentativeoflakesinthe1002
Area.

F-23 F.4.10 W ater
R esources

Im pactsofgravelm iningassociatedw iththecreationofdeepw aterhabitatsinriver
floodplainsincludechangesintheoutcom eofcom petitionbetw eenspeciesinnearby
naturaloccurringhabitatsandchangesinpredator-prey relationships,thatcould
im pactthenaturaldiversity ofinvertebrateand fishcom m unities.T herecouldbe
negativeim pactstoim portantsubsistencespeciesthatrearandspaw ninnearby
rivers.T hesedeep-w aterhabitatsw ouldalsochangetherm alregim e,floodingregim e,
andicephenology innearby rivers.T heseim pactsshouldbelistedundertypeof
im pactandshouldatleastbequalitatively discussedasim pactindicatorsinthe
analysis.

F-18 F.4.11 S olidand
HazardousW aste

Actionsaffectingtheresourceshouldincludeinjectionofhazardousfluids.N ational
R esearchCouncil2003.Cum ulativeEnvironm entalEffectsofO ilandGas
ActivitiesonAlaska'sN orthS lope.W ashington,DC:T heN ationalAcadem ies
P ress.https://doi.org/10.17226/10639.

N ote– the1002 areaoftheArcticR efugehasfreshw aterreservoirsthatfeeddeep
groundw aterspringsthatsupportthem ostproductivefreshw atercom m unitiesinthe
area.T hesedeepfreshw aterreservoirsandspring-fedhabitatsarerareorabsentin
thedevelopedareasintheN P R -A.InthedevelopedareasoftheN P R A m ostdeep-
w aterreservoirsareconsideredtoosalinetobeconsidereddrinkingw aterand
potentialforcontam inationofthesesourcesby injectionofhazardousw asteisnot
consideredapotentialim pacteventhoughitdoesoccur.

F-18 F.4.10 W ater
R esources,Analysis

Assum ptions

Inthescientificfielditisw idely acceptedthatclim atechangeisongoingandhas
w idespreadim pactsacrosstheN orthS lopeofAlaska.T herearenum erousscientific
reportsontheim pactsofclim atechange.T hesereportsincludecurrentim pactsand
futureprojections.Clim atechangem ustbeconsideredasacum ulativestressorif
analysesaretobeconsideredscientifically credible.

F-18 F.4.10 W ater
R esources,Analysis

Assum ptions

Itcannotbeassum edthatim pactsw ouldbesim ilartothosedescribedinGreater
M oose’sT ooth2 andotherN orthS lopeEIS ’.T he1002 areaoftheArcticR efugeisvery
differentthandevelopedareasoftheN P R -A w heretheextentandvolum eofw ateris
m uchgreaterand theterrainisnotassteep.IftheArcticR efugew eretohavethe
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sam estipulationsandtheN P R -A,itisexpectedthatw aterw ithdraw w ouldhavea
m uchgreaterim pactastheproportionofsourcestappedw ouldbem uchhigherinthe
R efugeandoilcom paniesw ouldusethefully perm ittedvolum e(IntheN P R -A oil
com paniesonly tendtouseasm allfractionoftheperm ittedvolum e).

F-18 F.4.10 W ater
R esources,Im pacts

andIndicators

Injectionofhazardousw astesshouldbelistedasanactionim pactingw aterresources.
T hetypeofim pactw ouldbepotentialcontam inationofgroundandsurfacew aters.
T heim pactindicatorsw ouldbesurfacew aterquality/contam inationandgroundw ater
quality/contam ination.W henconductingtheanalysis,considerthatthepotentialfor
im pactstogroundw aterw ouldbereducedunderalternativesw ithstipulationsthat
provideaprotectivebufferaroundm ajorspring-fedrivers.

F-18 F.4.10 W ater
R esources,Im pacts

andIndicators

S incethedevelopm entscenariosforthealternativesdidnotaddressarangeof
developm ent/infrastructureneedsatthelevelnecessary toassessim pactsonw ater
resources(e.g.w aterw ithdraw alneeds,iceroadlength,gravelm inelocationsand
type),itisnotpossibletoconductananalysisthatconsidersthesefactorsw hen
assessingim pactsandcom paringalternatives.M oreinform ationisnecessary to
com pleteanadequateanalysis.T hisinform ationshouldincludew aterneeds,iceroad
lengths,etc.W hentherearearangeofpossibilitiesforagivenscenario,therange
shouldbegiven.T histypeofanalysisneedstohappensothatdocum entauthorscan
adequately assessim pactsforw aterresources,vegetation,etc.

F.4.10 W ater
R esources,Im pacts

andIndicators

Forim pactindicators,considercom paringthetotalvolum eofw aterneeded for
developm ent(250 m illiongallons?)totheestim atedvolum eofliquidw ateravailable
ininlakesandriversattheendofthew interseasoninthe1002 area(about1 billion
gallons,T raw ickietal1991 orL yonsandT raw icki1994).

F.4.13 Fishand
aquaticspecies

S incethedevelopm entscenariosforthealternativesdidnotaddressarangeof
developm ent/infrastructureneedsatthelevelnecessary toassessim pactsonfishand
aquaticspecies(e.g.w aterw ithdraw alneeds,iceroadlength,gravelm inelocations
andtype),itisnotpossibletoconductananalysisthatconsidersthesefactorsw hen
assessingim pactsandcom paringalternatives.M oreinform ationisnecessary to
com pleteanadequateanalysis.T hisinform ationshouldincludew aterneeds,iceroad
lengths,etc.W hentherearearangeofpossibilitiesforagivenscenario,therange
shouldbegiven.T histypeofanalysisneedstohappensothatdocum entauthorscan
adequately assessim pactsforw aterresources,vegetation,etc.U ntilthisinform ation
isavailable,anadequateanalysiscannotbedone.

F.4.13 Fishand
aquaticspecies

Forim pactindicators,considercom paringthetotalvolum eofw aterneeded for
developm entineachregion(e.g.250 m illiongallons)totheestim atedvolum eofliquid
w ateravailableininlakesandriversattheendofthew interseasoninthe1002 area
(about1 billiongallons,T raw ickietal1991 orL yonsandT raw icki1994).T hisshould
alsobem entionedintheim pactsanalysisdiscussionbecauseithighlightssom eofthe
differencesbetw eentheN P R -A and1002 Areathatw illaffecttheim pactanalysis.

F-24 F.4.13 Fishand
AquaticS pecies

Actionsfor“ iceroadsandsnow m anagem ent” shouldincludeicebridgessincethey
arem uchthickerthaniceroadsandcanhaveam uchgreaterim pactonflow .

3.2.10 W ater
R esources

T ieringtheim pactsonw aterresourcestoBL M ’sdocum ents(N P R -A 2013,N P R A
2004a,BL M 2018)isinappropriateinm any casesasim pactsintheArcticR efuge1002
Areaw illbedifferentduetothem any differencesbetw eenthe1002 Areaandthe
developedareasintheN P R -A.Forexam ple,intheArcticR efuge1002 Area,w ateris
relatively scarce,theterrainissteeper,and m ajorgroundw ater-fedspringsare
extrem ely im portant.

3-58 3.2.10 W ater
R esources

R eferencetoBL M 2012 4.5.4.2 is– notrelevanttothe1002 area.Furtherm ore,4.5.4.2
doesnotpresentananalysisordiscussion,itonly statesthatim pactsarenotlong-
term anddoesnotprovideareferencetosupportthis.EvenintheN P R -A,thelong-
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term im pactsofw aterw ithdraw alareunknow n,especially forisolatedlakesthatm ay
notfully rechargeatsnow m elt.

3-58(last
paragraph)

3.2.10 W ater
R esources

Itshouldbenotedthaterosionandtherm okarstrelatedto developm entactivitiesw ill
havelong-term im pactsonsurfacew aterquality.

3-59 3.2.10 W ater
R esources

Itcannotbeassum edthatw aterw illberechargedduringsnow m eltbecauseof
stipulationsinplace. Adequaterechargedependsonseveralfactorsincluding
connectivity,w atershedareaandsnow w aterequivalent.M any isolatedlakesinsm all
w atershedshavevery lim itedrechargecapacity andm ay notbefully rechargedduring
snow m eltafterw aterw ithdraw al,especially duringlow snow years.Form ore
inform ationon“ rechargevulnerable” lakesintheN P R A seefigure6 inJonesetal2017
(A lake-centricgeospatialdatabasetoguideresearchandinform m anagem ent
decisionsinanArcticw atershedinnorthernAlaskaexperiencingclim ateandland-use
changes.Am bio.Volum e46).M orethan50% ofthelakespresentedinthisstudy are
consideredrechargevulnerable.Anevengreaterproportionofthelakesinthe1002
AreaoftheArcticR efugearelikely rechargevulnerable.

3-59 3.2.10 W ater
R esources

Intheim pactsanalysissection,thediscussiononim pactstogroundw aterislim itedto
gravelm iningim pactstosubsurfaceflow s.T hepotentialim pactstodeepgroundw ater
flow pathsthatsupportperennialspringsarenotm entioned.Deepgroundw ater
sourcesandperennialspringsarevery im portantinthe1002 Area.P erennialsprings
havevery differentchem istry,therm alregim es,andicephenology com paredtoother
w aterbodiesintheR efuge(S eetheArcticR efugeCom prehensiveConservationP lan
2015 orpapersby Alex Hurynform oreinform ation).

Infrastructureandoperationsarealsoexpected toleadtoperm anentirreversible
im pactstoshallow groundw aterflow pathsw ithchangesinperm afrostthaw and
therm okarst.

3.2.10 W ater
R esources(changes

togroundw ater)

Intheim pactsanalysissectionitisim portanttonotethatcontam inationrelatedto
injectionofhazardousw astesinsubsurfaceareasandfrackingcouldhavem ajor
irreversibleim pactstothegroundandsurfacew aterquantity andquality andcould
im pactm ajorspring-fedsystem sthatareim portantforw ildlifeandsusbsistenceusers.

N ote– the1002 areaoftheArcticR efugehasfreshw aterreservoirsthatfeeddeep
groundw aterspringsthatsupportthem ostproductivefreshw atercom m unitiesinthe
area.T hesedeepfreshw aterreservoirsandspring-fedhabitatsarerareorabsentin
thedevelopedareasintheN P R -A.InthedevelopedareasoftheN P R A m ostdeep-
w aterreservoirsareconsideredtoosalinetobeconsidereddrinkingw aterand
potentialforcontam inationofthesesourcesby injectionofhazardousw asteisnot
consideredapotentialim pacteventhoughitdoesoccur.T heseim pactsshouldbe
consideredintheim pactanalysissectionsforw aterresourcesandfisheries.

M oreinform ationoninjectionofhazardousfluidscanbefoundinN ationalR esearch
Council2003.Cum ulativeEnvironm entalEffectsofO ilandGas
ActivitiesonAlaska'sN orthS lope.W ashington,DC:T heN ationalAcadem ies
P ress.https://doi.org/10.17226/10639.

IntheN P R A EIS ’ theBL M notedthatintheN P R -A groundw atercontam inationduring
injectionofhazardousm aterialsisnotaconcernunlessitresultsindrinkingw ater
contam ination.

A groundw aterexpertw hocanspendasubstantialportionoftim ew orkingonthisEIS
shouldconducttheim pactsanalysisforgroundw ater.
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3.3.2 Fisheries
Im pactsAnalysis

S ection

Itisim portanttonotethatcontam inationrelatedtoinjectionofhazardousw astesin
subsurfaceareasand frackingcouldhavem ajorirreversibleim pactstothew ater
quantity andquality andfisheriesinm ajorspring-fedsystem sthatareim portantfor
w ildlifeandsusbsistenceusers.

N ote– the1002 areaoftheArcticR efugehasfreshw aterreservoirsthatfeeddeep
groundw aterspringsthatsupportthem ostproductivefreshw atercom m unitiesinthe
area.T hesedeepfreshw aterreservoirsandspring-fedhabitatsarerareorabsentin
thedevelopedareasintheN P R -A.InthedevelopedareasoftheN P R A m ostdeep-
w aterreservoirsareconsideredtoosalinetobeconsidereddrinkingw aterand
potentialforcontam inationofthesesourcesby injectionofhazardousw asteisnot
consideredapotentialim pacteventhoughitdoesoccur.T heseim pactsshouldbe
consideredintheim pactanalysissectionsforw aterresourcesandfisheries.

M oreinform ationoninjectionofhazardousfluidscanbefoundinN ationalR esearch
Council2003.Cum ulativeEnvironm entalEffectsofO ilandGasActivitiesonAlaska's
N orthS lope.W ashington,DC:T heN ationalAcadem iesP ress.
https://doi.org/10.17226/10639.

IntheN P R A EIS ’ theBL M notedthatintheN P R -A groundw atercontam inationduring
injectionofhazardousm aterialsisnotaconcernunlessitresultsindrinkingw ater
contam ination.Inthe1002 Areainjectionofhazardousw astehasm uchm ore
potentialtoim pactfreshw aterreservoirsthatsupportperennialspringsand
associatedfishandinvertebratepopulations.

General Itisim portanttonotethatcontam inationrelatedtoinjectionofhazardousw astesin
subsurfaceareasand frackingcouldhavem ajorirreversibleim pactstothew ater
quantity andquality andfisheriesinm ajorspring-fedsystem sthatareim portantfor
w ildlifeandsusbsistenceusers.

A groundw aterexpertw hocanspendasubstantialportionoftim ew orkingonthisEIS
shouldconducttheim pactsanalysisforgroundw ater.

AppendixB Generalcom m ent:Itism isleadingtocallthe2,000-acrecapasurfacedisturbancecap
iftheBL M interpretationisthatthecapdoesnotincludealltypesofsurface
disturbancerelatedoildevelopm ent.U sem oreappropriateterm inology thatisnot
m isleading.

AppendixB Beexplicitaboutw hatoffshoreactionsareplannedsothatthesecanbeconsideredin
therangeofeffects.O therw ise,theseanalysesaregrossly incom plete.

AppendixB T hereisaneedforam orerigorousanalysesofpotentialdevelopm entscenariosthat
includeam uchbetterassessm entofthefeasibility ofusingfreshw aterresources
versususinggroundw aterversususinganS T P .T hisinform ationisnecessary to
developanappropriateanalysisoftheim pactsofdevelopm entonw aterresources,
fish,otheraquaticspecies,etc.W ithoutthisinform ation,theanalysescannot
adequately addressim pactsunderdifferentalternatives.

AppendixB T otalprojectedw ateruseshouldbepresentedunderdevelopm entscenarios. Itis
expectedthatw aterusecouldincreasegreatly underalternativeB.Itisnotpossibleto
adequately conductanalysesoftheim pactsofdevelopm entonw aterresources,fish,
otheraquaticspecies,andbirdsw ithoutdetailedprojectionsofw ateruseunderany of
thealternatives.

AppendixB T otalprojectediceroaduseshouldbepresentedunderdevelopm entscenarios. Itis
expectedthaticeroadusecouldincreasegreatly underalternativeB.W ithout
assessm entsoficeroaduseunderallalternatives,itisnotpossibletoadequately



Page 21 of 23

conductanalysesoftheim pactsofdevelopm entonvegetation,fish,otheraquatic
species,birds,soils,andw ater.

AppendixB T helackofadequaterestorationplansandadequatebondstocoverreclam ationof
areasim pactedby oilandgasdevelopm entontheN orthS lopeisam ajorproblem
(2003 N R C report,Cum ulativeEnvironm entalEffectsofO ilandGasActivitieson
Alaska'sN orthS lope(2003)). R estorationstandardsneedtobesetinstipulationsin
thisEIS .Itshouldalsobeclearly statedw hatlevelofrestorationw illberequired
beforelandisnolongerconsideredpartoftheinfrastructuredevelopm entcap.

W aterR esources
S ection

T hesearekey inform ationgapsthatneedtobeaddressedforanadequateN EP A
processthatadequately addressesalternatives.T heseinform ationgapsw ere
identifiedby severalsubjectm atterexpertsfrom agenciesincludingtheBL M ,U S FW S ,
andU S GS .P leasefollow CEQ andotherguidancetoensuretheseinform ationgapsare
filledpriortotheEIS orindicatew hy they cannotbefilledduetoresourcelim itations:

● How effectiveareexistingBM P sandm itigationm easuresusedintheN P R -A
atensuringprotectionofhabitat? W illthey ensureprotectionofhabitatin
thecoastalplain,1002 area? AccordingtotheN R C (2003),thesequestions
havenotbeenansw ered.

● W hathabitatsorareasneedadditionalprotectionduetotheirvulnerability
and/orhigh-valuetofish,w aterbirds,otherw ildlife,recreation,and
subsistence?

● W hatisthestatusandnaturalvariability inw aterquality andquantity of
riversandlakes? T hisinform ationisnecessary toallow forim pact
assessm entsandadaptivem anagem entpractices.

● W hatBM P s,m itigationm easures,andrestorationstandardsw illensure
protectionofhabitatfrom im pactsofdevelopm entinthecoastalplain,1002
areaw herethereareconsiderabledifferencesinhydrology,terrain,and
m anagem entpurposescom paredtotheN P R -A?

W aterR esources
S ection

T hesearesom eofthestudiesthatneedtobeconductedtofillkey inform ationgaps
describedabove.T hesestudiesw ereidentifiedby severalsubjectm atterexpertsfrom
agenciesincludingtheBL M ,U S FW S ,andU S GS .P leasefollow CEQ andotherguidance
toensurethesestudiesareconductedtofillcriticalinform ationgapsorindicatew hy
they cannotbefilledduetoresourcelim itations:

● Characterizeseasonality inw aterquantity andquality toallow forscience-
inform edN EP A processesand developm entofBM P sandperm itting
stipulationsthatensureprotectionoffishandw ildlifehabitatandaccountfor
cum ulativeim pactsofclim atechange.Conductcontinuousw aterquality and
quantity m onitoringontheHulahula,T am ayariak,andCanningriversto
evaluatethecurrentstatusandnaturalvariability inlatefallandspring
surfacew aterquality andquantity inrelationtothetim ingoffishuseand
industrialactivity.

● Identify theextentandvalueofgroundw atertodelineatespecialareasand
supportscience-inform edN EP A processes,BM P s,anddecisionsregarding
hazardousw astedisposalthatensureprotectionoffishandw ildlifeand
habitat:

o Evaluategroundw aterflow pathsandrecharge--Developa
conceptualgroundw aterm odelinform edby isotopicstudiesto
delineateandageflow paths.Q uantify riverrechargeratestoinform
w aterw ithdraw alperm itsinareasthatareprim arily rechargedfrom
groundw ater.

o Identify open-w aterareasandaufeis-associatedfishhabitatand
evaluateterrestrialm am m aluseofaufeis,aufeiscontributionsto
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latesum m erflow s,andtheim portanceofaufeisandice-dam
floodinginrechargingfishandw ildlifehabitatintheCanning,
Hulahula,Itkilyariak,Katakturak,andS adlerochitriverdrainages.

● Evaluateefficacy ofcurrentpracticesandapplicability tothecoastalplain,
1002 areatosupportscience-inform edN EP A processes,BM P s,and
restorationplansthatensureprotectionoffishandw ildlife.Considerations
m ustincludeeffectsonsheetflow ,ice-dam flooding,andrechargeof
floodplainsanddifferencesbetw eenthecoastalplain,1002 areaandthe
N P R -A.

o Identify andconductstudiestom inim izeim pactsofgravelextraction
andinfrastructure

o Identify andconductstudiestoensureadequaterestoration
● Identify high-valueand/orvulnerablelakesandcharacterizeseasonality in

w aterquantity andquality toallow forscience-inform edN EP A processesand
developm entofBM P sand effectivenessm onitoringprotocolsthatensure
protectionoffishandw ildlifehabitatw ithaknow nlevelofconfidence.

○ Fishsurveyshaveonly beenconductedin2.3% oflakesinthe1002
areaand m ostsurveysw erebriefreconnaissancesurveysonly
targetingninespinestickleback.Fishdistributionm odelsandsam ple
collectionprotocolshavebeendevelopedforotherareasonthe
N orthS lope,buttheirapplicability tothe1002 areaisunknow n.
M acroinvertebratediversity isanindicatorofecosystem healthand
hasneverbeenassessedin1002 area.Baselinecontam inants
surveysoffishhaveonly beenconductedatasm allhandfulofsites.
T oidentify high-valueaquatichabitats,inform planning,andprovide
baselinesam plesthereisaneedtodocum entfishpresence;testthe
applicability ofexistingfishsurvey protocolsanddistributionm odels,
andcollectbaselinem acroinvertebrate,fishe-DN A,andfishtissue
sam plestoarchiveforfutureanalysis(form oreinform ation,see
resourceassessm entforcontam inants).R esultsw ouldincludethe
follow ing:traditionalfishsurveysinupto60 lakes,validationof
protocolsandfishdistributionm odelsforapplicability inthe1002
area,baselinem acroinvertebrateandfishcontam inantsam ples
collectedinupto60 high-priority lakes,ande-DN A sam plesavailable
totestforfishpresenceinupto200 lakes.

○ Developgeospatialinventory ofhydrologicconnectivity,w atershed
areasandrelativesnow packtoassesslakevulnerability/recharge
potential.

○ Continuousw aterlevelandw interw aterquality m onitoringon
representativelakestoevaluatecurrentstatusandnaturalvariability
relativetotim ingofpotentialim pactsofindustrialactivitiesanduse
by fishandw ildlife.

● Evaluateefficacy ofcurrentpracticesandapplicability tocoastalplain,1002
areatosupportscience-inform edN EP A processesand BM P sthatensure
protectionoffishandw ildlife.

○ Assessm entsoftheadverseim pactsofw aterw ithdraw alonlake
biotaintheN P R -A arenecessary toassesstheefficacy ofexisting
BM P s(perN ationalR esearchCouncil2003).Com paringaquatic
m acroinvertebratediversity intheN P R -A on6 untappedlakesand6
lakesw heretheentireperm ittedvolum ehasbeenw ithdraw nand
thevulnerability issim ilartoarangeoflaketypesinthecoastalplain
1002 areaw illhelpassesstheefficacy ofexistingBM P s.
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● Crossreferenceexistingtechnicalreportstom apany know nareasofspecial
valuesincludingW ildandS cenicR ivers,springs,subsistenceuseareas,and
recreationalareas(e.g.CanningR ivertakeout).Identify datagapsinour
know ledgeinadditiontothosem entionedpreviously.

● DevelopN HDP lusHighR esolutionhydrography fram ew ork,w hichextendsthe
hydrologicnetw orkseam lessly acrosstheterrainby includingnotonly
stream sandlakes,butalsoassociatedcatchm entareasthatdraintoeach
lakeorstream segm ent.T hisassociationallow sinform ationaboutthe
landscapetoberelatedtothedrainagenetw ork.O bservationaldataonthe
drainagenetw ork,suchasw aterquality sam ples,stream gauge
m easurem ents,orfishdistribution,canbelinkedtothefram ew ork,
integratingdataandfacilitatinganalysesrequiredduringallphasesof
explorationanddevelopm ent.T hiseffortshouldbecom binedw ithw etland
andvegetationsurveys.

W aterR esources
andFisheries
S ection

T hisisaconceptualdiagram ofsom eoftheeffectsofw aterw ithdraw alonlakes.Be
suretheconceptsareadequately covered intheEIS andnotew hereinform ationis
lackingornecessary tom akeinform eddecisions.

Entiredocum ent
andthisN EP A

process

Itisobviousthattherew asnotadequatetim eforthecontractedauthorsw hoarejust
learningaboutArcticR efugeecosystem stofully understandaquaticecosystem sinthe
ArcticR efugeatalevelthatw ouldallow them toconductanadequateanalysis.Ifeel
sorry forthepeoplearebeingforcedtow ritethisdocum entinsuchashortperiodof
tim ew ithouttheinputofU S FW S expertsw hohavebeenw orkingintheR efugefor
severalyears.Ialsofeelsorry forthosew hoarespendingtheirfreetim etotry to
review thisdraftEIS .Ican’tevenim aginehow difficultitm ustbeforsom eonew ithout
ascientificbackgroundfocusedonArcticS ciencetow riteand/orreview this
docum ent.Itisasham etospreadsom uchm isinform ationtothepublic.Ialsofeel
very badly forthefishandw ildlifeintheArcticR efuge,theN ativecom m unities,and
theAm ericanP ublicw hom ay beforced tolivew iththeoutcom eofanerror-ridden
Environm entalIm pactS tatem entthatlacksscientificcredibility andtiers-offto
irrelevantdocum entsthathavenotbeenpeer-review ed.
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