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* Redux Is an adjective, meaning "brought back" or "resurgent".

Abstract Climateand Hydrology Adaptive Restoration
Big and Little LerouxSpringsare located in volcanicterrain Virtuallyall precipitationthat falls on the SanFranciscd?eakanfiltrates through Returning surface flow to Big Leroux
near the base of the SanFranciscoPeaksabout 10 miles porous or unconsolidatedvolcanic sediments, sublimates,or moves to the Spring was an important first step
northwest of Flagstaff and are the perennial surface atmosphere through evapotranspiration Infiltration at higher elevations towards restoring a healthy selt
headwatersof Cf | 3 aRiold& FlaQ &atercourse These rechargesregional aquifers and local aquifersin the Inner Basinand on the sustaining ecosystem to the site.
springswere important to Native Americans,and played a flanksof the mountain BecauseBig Leroux and most springs
critical role asa sourceof water for explorersand settlersin Precipitation patterns on the San Francisco Peaks follow altitudinal and among the San FranciscoPeakswere
the Flagstaffregion directional gradients, with greater amounts of precipitation falling at higher developed long ago little is known
Oneof the those early explorersdescribedBigLerouxSpring elevations and on the north and west sides of the mountain Longterm about what plant and animal species
as q..of transparentsparklingwater, and bursts out of the precipitation data (1909 to present) are available from the Fort Valley would thrive at theseimportant places
sideof the mountainandrunsgurglingdown for a quarter of CooperativeNeatherStation(COORD 023160, locatedat 7,347 feet abovesea Recent surveys of springs acrossthe
a mile, where it losesitself in the valleye Flagstaffhistorian levelin FortValley CoconinoPlateauwill provide valuable
Platt Clinecalledit & i K § Ss@ringat the foot of the San Big LerouxSpringemergesfrom the southwestbaseof the SanFranciscd’eaks Information supporting future
Francisco Peaks Yet for decadesa seriesof spring boxes near the toe of the younger andesite of the AgassizPeak lava flow at restoration efforts. In the meantimea
and underground pipes have prevented the natural b 2 & approximately7,680 feet abovesealevel Thespringdischargen a southeast patient approach will be taken,
from reachingthe surface facing slope, about 100 feet abovethe floor of a small forested canyon The allowingwater to flow on the surfaceat
In recentyears,needfor water from the springhasdiminished,openingthe opportunity for releaseof b 2 and existingspring developmentat Big LerouxSpringconsistsof a concretespring Big Leroux Spring and carefully
ecologicalrestoration of the site. Friendsof the Riode Flagproposedthat aspart of the Wing Mountain Fuels box and a valvebox with valveson both the main two-inch deliverypipe to the observingchange
Reductionand ForestHealthRestorationProjectsurfaceflow to BigLerouxSpringbe restored In February2013 HotshotHeadquartersand a two-inchdrain pipe with outlet. _ : . ; ]
CoconinoNational Forest SupervisorEarl Stewart sAignedtheA QecisionNotice and Findingof No Significant How Much Water Fl {Bigl Sprng? From ththSFng Mogn}amgduels (Ij?er(]ju;:tll?n e_md Fo_re_gt Health Resto(;atlon Prdgeciord of Decision;
Impactfor the ProposedActionthat includesa & R S aconidiBoR of healthy, selfsustainingriparianvegetation Pr?(\gvrtougoo 4aree|;1ti\?ev;ls1? Idg err]oux pring: o athe f £ Bi dLittle L Sori de A Tomeett e_LJNE cpslipaséa nee heto ov_vmgactlwtlesarep_ro_p_ose . :
for BigLerouxSpringe OnJune30, 2013valveswere opened,releasinglow of BigLerouxSpringonceagain ’ elytew disc argeneasurement : ocumentingthe Tlow o lgan |tte_ erouxspringswere made t Restorationof Maxwell and_ Big Leroux Sprmgswould _be an |n|t|_aIIy passiveapproach relyl_ng on
measurementmadein 1949 of 29 gallonsper minute is the oldest known quantificationof Big Lerouxspringflow (Arizona volunteers and Forest Servicestaff as available Passiverestoration efforts focus on reducing or
History and background Departmentof Water R_esources)ln a 1969 ForestServiceResgarcH\lote E_C Ma.rtin used springflow data collect.et.:lfrc.)m eliminatingthe sourcesof degradationand allowingrecoverytime.
Big LerouxSpringwasd R A & O 21850 Byfkhe SitgreavesExpedition,which was guided by Antoine Leroux Little _LerouxSprlngdurlng 1947—1950_ and 19631966to exar_mnethe relathnshlpbetween spring flow and precipitation T If after seve_ralyegrs,mon_ltorlng §uggeststhat pa_ssw_erestora_\tlonls not enoughto |mprover_1at|veflora
Thespringandits smallriparian areabecamea vital oasisfor all subsequenexpeditionsthrough the region,and (Martln, 1969. Thesedataare not available In the report Martin statesoccasmnad|schargeﬂgasurementsz_vere alsomade a_m(_j fauna d|_v_er5|_ty, planting of riparian vegetatlon,lnstgllatlon of ungulate exclosurefencing,and/or
Fort Moroni, now Fort Valleywasthe first substantialsettiementin the Flagstaffarea aF BigLerouxSpring Thesemegsurementsalsoare not presented,but flow of 28 ga_llonsper mlngte_wasestlmated Several limited mo_d|f|cat|on of_the spring dlschargechanne! (|_._e., construction of pools and other stream
_ _ N dischargemeasurementstangingfrom 15to 30 gallonsper minute, were madeat BigLerouxSpringin 1987for the purpose featuresto improve habitat usinghandlabor)would be initiated.
Accompanyingthe Sitgreavesexpedition was of quantifying USFSvater rights .
SurgeonNaturalist S W. Woodhouse In the Big Leroux Spring Flow and Climate Activities
vicinity of Big LerouxSpringhe collected two Big Leroux Spring Flow, 2004-2013 2003 - 2013 ¢2 | OKAS@PS G(KS LINR2SOGQa aidlriSR LlzN1J)32aS (KS F2f¢
previously undescribed mammals, Sciurus 7 A e Spring flow measurements 7 v $ —p————— Infrastructure Monitoring
aberti, 0 ! 0 _SSNUj”@')Vi and Geomysfulvus 35 - o A B e prcitation R A $ Construct and maintain ungulateterrent + Springflow
later reclassifiedas Thomomysbottae fulvus ™ Q 2 ‘ s \ _.:sa.: Py ’ 20 fences  Soil moisture
the westernor pygmypocketgopher (Wallace E 138 AU R 2 E., AR Jo + Removal of the existing aboveground concrete 1 Photopointsandtime-lapse
andHeavlyp. 116). = *| Average spring | |, 1t e | g~ L i e 4 15 [ tank t Semiannual flora surveys
Woodhouse also collected two amphibious E’_ 201 20049013 ' g- | , i Tg 20 - I ’*.:.., g % T Removal of the_ e_xisting barbe.d wire fence T Semiannua_l fauna su_rveysbirds, bugs, other
species He found A. tigtinum nebulosum a 2 oiil Al . § - “’«. - ¢ 10 *g T Remoyal of existing unu'_s,ed pipe T Developa highresolution base map |
subspeciesof the tiger salamander,to be % ‘{1. 5" ] 1 5 A ‘?— i | 2 T Establish new route tspring T Map and track changes eftirface hydrologic
abundant A dark brown toad with prominent O 1 B | e, % P Ilen e, o 107 i 8 G, |, features
cranialcrestswasrecognizedasuniquein 1858 B e % B 5. N ° i ' % Information management and Outreach
by Charles F Girard, who named it for ’ ‘ ‘ T I Websitedevelopment
Woodhouse,Bufo woodhouseiié 2 2 2 RK 2 dza S Q,;” I S R e g ROV PR . S S A A + Database management
toad). He identified at leastseventeenspecies Dot T Signage
of birds at the spring,but took few specimens bae mT———— This spring restoration effort relies almost entirely on the efforts of volunteers. If you would like to be
e ——— —— Anexceptionwasthe hepatictanager(Piranga During a 20032004 surveyof springsin the Flagstaffareathe LerouxSpringsdrew the attention of Flagstaffhydrologist involved or would like more information email us or visit ffrgendsof the Rio de Flagvebsite:
R.B. Moilnalsen's chromoliinograph of San Francisco Mountain at flava), which turned out to be the first StephenMonroe as potential restoration sites, becausethe large volume of water flowing at the springsis among the http://friendsoftheriodeflag.org/leroux_springs.html
S e O examplecollectedin the United States (lbid, reatestseenat any springsflowing from the SanFranciscdPeaks and becauseof the historic significanceof these springs
p. 116). J ySpring J > J pring Literature cited

Water flowing from BigLerouxSpringwasclearlyunderutilized,but the relation betweenamountsneededby USF%ndtotal
Lt EdwardBeale,who made four journeysthrough the area,hadthe | . , amount availablewas unknown During the following nine years spring flow was measuredat approximately monthly
highestregard for Antoine Leroux,and the BealeRoadwas carefully | ¥ == | intervals by Monroe and others. Flowsrangedbetween 7 and 37 gallonsper minute and averagemeasuredflow for the
routed near Leroux Springs Flagstaff historian Platt Cline wrote: entire period from June2004to August2013was13.5 gallonsper minute. Theplant communityat the springwassurveyed
a [ S NButitke describedasfather, perhapsgrandfather,of Flagstaff, and other data were collecteddescribingcharacteristicof the site. Duringthis period variationin springflow corresponded
becausehe was the first to become intimately acquaintedwith the to winter precipitation, with higher spring flows closely following wetter winters. Water temperatures were constant

area,andit wason hisadvicethat the expeditionsfollowed the general throughoutthe entire period’ rangingfrom 8.1to 8.6 degree@ebius
routing through here which they did€ (Cline,p. 18). Water was scarce
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at times in the growing city of Flagstaffand at least as early as 1881 BringingFlowBackto BigLerouxSpring ForestServiceResearctNote RM-129

water was hauled from Leroux Springsin barrels on an oxenpulled T TR In 2011 the CoconinoNational Forestproposedthe Wing Mountain FuelsReductionand ForestHealth RestorationProject Monroe, SA., Grahame,) and Clark,S 2012 BigLerouxSpring(White papersubmittedto CoconinoNationalForeston
wagon whichincludedactionsintendedto restore a healthy, selfsustainingriparian areaaround Big LerouxSpringby re-plumbing behalfof the Friendsof the Riode Flagasinput to the Wing Mountain FuelsReductionand ForestHealth Restoration
The abundanceand reliability of LerouxSpringswater causedfarming to graduallyreplaceranchingin Fort the systemandreleasingexcessvater, aswell asthe constructionand maintenanceof ungulatedeterrent fences Project

Valleyin spite of the short growingseason By the early twentieth century homesteadersvere plowingunder Friendsof the Rio de Flagsubmitted commentsto the Wing Mountain project Biy Leroux Tatal and Released Spiing Elow Olberding S 2007. FortValleyThenand Now: ALookat an ArizonaSettiement FlagstaffAZ FortValleyPublishing

the native grassesand plantingcrops Rootcropswere preferredsincethey are not assusceptibleo the frosts scopingin support of the proposedaction (Monroe et al. 2012). The comments * Rantz,S E and otherg 1982 Measurementand Computationof StreamflowVolume 1. Measurementof Stageand
andhighwinds Potatoes,jn particular,were grownsuccessfulljor severaldecadeqOlberding p. 46). includeda seriesof recommendationswvhich becamepart of the Environmental = DischargeU.S GeologicaburveyWater SupplyPaper2175

By1923 BigLerouxSpringwasusedexclusivelyfor farmingat the homesteadn the meadowbelowthe spring | & a S a aprefeyeddiérnative = Sitgreavesl. 1853 Reportof an Expeditiondown the Zuniand ColoradoRiversin 1851 U.S SenateDocument59, 32nd
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Congress2nd Session1853 (ChicagoRioGrandePress1962).
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Buck Taylor built the first onsite residenceand barn about that time. Subsequentowners of the property
continuedfarmingat this site for the nexttwo decadesand providedwater to localresidentsduringdry years
Farmingendedin 1948 when Al Grasmoen ArizonaSnowbowlowner, acquiredthe site and namedit Skiand
SpurRanch Skiclubsand a 3 A Milimim& camp used the residencesin the 1950s. The US Forest Service Impact for the proposed action and
obtained the site and water rights in 1971 and currently usesit for firefighter operations The Fort Valley authorized forest health treatments nl Py ———
ExperimentalForestreceiveda water right for Little LerouxSpringin 1933 The CivilianConservationCorps for the WingMountain Project 6 ; : 0 10 ¥ 12
soonbuilt a storagetank and 2.5 mile pipelineto the stationin Ft Valleyandfor irrigatinga nearbynursery In Tl ppong Sowiln Selors per i
1972the Bigand Little Lerouxwater systemswere connectedtogetherto take advantageof Big[ S NERhighef) &
flowsandLittle[ S NEPstaadgetnk.

In early 2013 the CoconinoNational
Forest Supervisorsignedthe Decision
Notice and Finding of No Significant
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Thenin late June2013 valvesin the spring box were reconfigured,releasing

approximately40% of BigLeroux{ LJNJoyitgutXtw, launchingrestoration of Acknowledgements | |
the pre-settlement riparian zone below the spring The remainder of the flow DickFleischmanTomRunyon ChuckAvery,EllenSolesandall of the membersof the Friendsof the Riode

FlagLeroux SpringsSubcommittee

continuesto be usedfor drinkingwater andwildlife uses



