
DEPARTMENT OF THE ARMY 
FORT WINGATE DEPOT ACnVITY 

P.O. BOX 268 
FORT WINGATE, NM 87316 

January 20,2012 

Mr. John Kieling 
Chief, Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, New Mexico 87505-6303 

RE: Phase 2 Soil Background Work Plan 

Dear Mr. Kieling : 

The purpose of this letter work plan is to describe the approach for obtaining additional 
soil background data for arsenic and antimony at Fort Wingate Depot Activity (FWDA) . Recent 
RFls al Parcels 21 , 11 , and 22 have shown arsenic values from hundreds of samples exceeding 
the background value established in the Soil Background Study and Data Evaluation Report, 
Version 2, Final, October 2010 and the NMED Soil Screening Level. The Army believes the 
arsenic exceedances are due to natural concentrations of arsenic in the Administration and 
Workshop areas being higher than those found in the October 2010 background report . See 
Section 3.6.1 of the Parcel 11 RFI Report for additional discussion on arsenic. The Army 
believes there is a similar case for arsenic and antimony at Parcel 3. 

The Army implemented the Background Study and Data Evaluation Worn Plan 
(Revised), dated December 2009 which was approved by NMED on March 2, 2010. This work 
plan focused sampling on ecological zones as mentioned in Section 3.0 of the 2009 work plan 
instead of the Natural Resources Conservation Service (NRCS) soil units. Attachment 0-1 of 
the 2009 work plan and Figure 1, attached, show the NRCS soil units. Note the soil units where 
the background samples were taken are not the same ones at Parcels 11 , 21 , 22 and to some 
extent Parcel 3. It is possible the soil units at these and other parcels have naturally higher 
arsenic values than those in the 2010 background report . A description of the soil units is 
attached. 

Technical Aooroach· This work plan proposes obtaining baCkground samples based on 
the NRCS soil units and comparing this data to results at SWMUs and AOCs on the depot. 
Samples will be taken from the soil units covering significant portions of the northern depot and 
soil units upgradient of the HWMU . Samples will not be taken in SWMUs or AOes. The 
rationale and sample localions are presented in Table 1 and shown in Figures 2 - 5. Sample 
locations are represented by areas to allow for minor variances in sample locations determined 
in the field . The technical approach will follow Sections 3 and 4 of the December 2009 work 
plan approved by NMEO with a few modifications. 

Modifications to the 2009 work plan: 
• 	 All samples will be taken at 6-12" below the surface which represents the surface 

soil at FWDA where most exposure occurs. 
• 	 The Army plans to consult the NRCS soil scientist who originally mapped the 

area around FWOA for the NRCS to assist in sampling and classifying Ihe soil 



according to the NRCS soil types. The soil scientist may make minor location 
adjustments in the field based on professional judgment. 

• 	 Digging devices may include shovels, post hole diggers, or similar. Sample 
devices will be decontaminated between uses. 

• 	 Statistical calculations similar to those in the 2010 report will be prepared for 
each soil unit if possible, the entire combined data set taken under this work plan, 
and a combined data set from this work plan and that from the 2010 report. 

The Army plans to obtain the samples in mld·2012 pending NMED approval of this work 
plan. If you have questions or require further information, please call me at 330-358·7312. 

Sincerely, 

Mark Patterson 
BRAC Environmental Coordinator 

CF: 
Shannon Duran, NMED HWB 
Dave Cobrain, NMED HWB 
Chuck Hendrickson, U.S. EPA Region 6 
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Map Unit Description (Brief, Generated) 

McKInley COIJ(ITy Area, New Mexico. McKVlley County and Parts of eitlola and San Juan CounUes 

(Minor map unit components are excluded from this report] 

Map uni!; 225· Aqulma-Hawaikuh s.llooms. 1 to 5 percent slopes 

Component Aq~ma (40%) 

The Aquima component makes up 40 percent of the map unit. Slopes ar& 1 to 5 percent. 7M3 component IS on alluvial tans. up/ends. 
The patent mtJtfJri8/ (;(/(Isms offsn tJilwium ovet'" stream ~vium derived from sands/OM end shale. Depth to It root restrictive leyer is 
gr&"~ than 60 Inches. The natural drainage class Is weH drained. Wete, movemolll in tM most restrictive layer Is moderately high. 
Available wamr to. depth of60 inches 13 high. ShMk-sweN po/ellli911s mocIet8te. This soli is noI flooded. II is noI ponded. There is no 
ZOM ofwater saturation within II depth of 72 Inches. Orr/anlc martercontent In the surf«:e horlloo Is about 1 percent. This component is 
In the R035XA 112NM Loamy &roIoQ;c81 site. Nonirrig6tea land capabJlity classification Is 6c. Irrigated land capability c/assiflcafkxl is 3e. 
This soil Ci<»s not meet hydric criteria. The calcium cartlonata equivalent within 40 inches. typically, does not axceed 8 pefC!nt. The soil 
has a slightly sodie hOrizon withirl 30 Inches of the soil Sl.Jrface. 

Component: Hawalkul'l (40%) 

The HalWllkuh component makes up 40 percent of the map unit Slopes are 1 to 5 percent. This component is on fan remnants, uplands. 
The parent materiel consists of fan alluvium over stream alluvium derived from sands/one and Shale. Depth to a root restrictive layer IS 

preater /JIan 60 Inches. The natural drainage cftIss is well drained. Weter movemenl in the most restrictive layer is moderstely nlgn. 
Avlrilflble wafer to a depth 0160 inches is high. Shrink·sWfJH potentia/;s moderate. This wH Is not flood&<!. " Is 1'IOf~. There IS no 
lone oIwaler salUJalion within a depUI ot 72 inches Organic malf~ COtIIentirl the surface horizon is about 1 pe~nr. This comporle(ll is 
in the R03SXA 128NM Clayey ecological site. Nonirrigated I8nd capability c~ssificarlon is 6c. Irrigated I8fiC1 C<lpabilify claSSification is 3e 
This soil does IIOt meet hydric cri/ena. The calcium carbonate equivalenl within 40 inches. tyPlcaffy. does I'IOf exceed 8 percent The soil 
hes a slightly $Odic horilon within 30 Inches olthe soil surf8ce. 

Map uni t : 350 - TolO"ohn-VeS$~la-Rock outClop camplel(. 8 to 35 perceN: slopes 

Component: ToIdohrl (35%) 

The To/dOhn component makes up 35 percent of the map unit. Slopes are 8 to 35 peteen!. This component Is on ridges. uplDt'lds. The 
P¥tJnl mtll&riBJ cons/$ls of ~ tJllwium over residuum weathered from shale. Deptfllo a tTJOt restrictive layer, bedrock.. paralltl'lic. is 5 
to 20 inches. The Mlurai drsinage class 1$ weB draitJe(I. Walermove~ In the mosl reSU1ctive layer is mooerate/y /ow. Avalfable water 
to a c1epth 0160 inChes is very low. Shrink-swell potential is high. ThIs soil is no( 11ooded. It is notponded. TIHJre 1$ no lOfle otwater 
$8tUfBtkm wffhirl II depth of 72 inches. Orpanic mat/tlf content in the sUt1ace homon is atlout 2 percen,. TIlis component is in ,he 
F035XGl34NM Pinus EduUs-Juni".rus Monospermalquercus G8mbellilbOUlelou8 Gf1JcIIIS ecological site. Nonirrigeted land capability 
classification Is 7s. This soil does not /'Mel hydric cri/erie. The calcium carDonate aquivalent wi/hln 40 inches, typiCally, does not exceed 
2 ".f'CBnt. The soli has II slightly sodiC horizon within 30 illChes of Ihe Soil surface. 

Component: VesSilla <30%) 

The VessilJa component makes up 30 percent of the map Unit. Slopes al'e 8 to 15pe~nt. This component is on ndges. uplams The 
parent material COl'lslSfS of eolian depost/s over slope allUVIum derived lrom sandstone. Depth to a rool fIIstnc(ive layer. b9(1rock. Jithic. is 
5 to 20 inches. The na/ural drainage cless is somewhat exceSSiVely dl'elned. Water movement in the mosll'estflctive Jayer is hlf}h 
Av~ warer to a cIepUI 0160 illehes is very low Shrrnk·sweR poIenUal 's low. This soil is noI flooded. II is noI ponded. Thel'e is no 
lone 01 water uturation within a dePth 01 72 inches. Otganic marterCOt'ltent in the surlace horizon IS about ';xtlOenl. TIll s component IS 
in the R035XF618AZ Sandy Up/am:! lJ. ,rP.l . Moderately Deep ecoJogicaJ site. Nonirrigated land capsbilrry classif/C8IiotI is 7s "This 
SOil does not meel hydric criteria. The cakium carbonate equivalent wi/hin 40 !(1Ches. lyp/caHy. does not exceed 3 percent. 

Component: Rock outcrop (20%) 

Generated brief soil descriptions &Ie Cleeted formajor soli components. The Rock outcrop is a misuR~s ates. 

Map unit : 351 - Rock oulcrop-Vessilla complex. 35to 70 percent slopes 

Component: Rock oulcrop (60%) 

~nel'eted brief soil descriptions art! created for major SOil components. The Rock outcrop is a m/sceUaMOils ares. 
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Map Unit Desc ript ion (Brief, Generated) 

McKinley Counry Area. New Mexico. McKinley County and Parts Of Ciboia and San Juan Counties 

Map unit: 351 - Roell outcrop-Ves.sila complex. 35 to 70 percent Slopes 

Component: Vess~1a (30%) 

The Ves.slfla ccmpOfllJnt makes up 30 perunt of the map unit. Slopes are 3~ to 70 percent. This component is on cues/as, uplands. The 
parenl material consists of eo/ian oeposits oller slope allUVIum derived from SBnastone. Depth to a root restrictive layer, bedrock, Ii/hie, IS 

5 to 20 inches. The natural dralnagt: class is somewhat excessively drained. Wahlr movement in the most restrictive laye' is high. 
Available w818, 10 a depth of 60 Inches is lIery low. Shrink' swell potential IS low, This so,1 is not flooded, 1/ Is not ponded. There Is no 
zone 01 water s"lIJration within ill ~pfh of 72 incheS. Organic matter content in the surface horizon IS "bout 1 percent. This component is 
IfI tIM RD36XB01dNM Shallow Loam ecoJogtcaI Sife. NoMrig81eo land capability classif!callOn is 7s. This SOil does r)()( meet hydric 
crileria. The calcium cafbomIle equivBlellf within 40 in(;heS. typically. does fIO/ exCeed 3 pefalfll. 

Map unit. 404 - Rock outcrop-Techa,do-$tozlSli cOfTlj:llex. 5 to 60 percent slopes 

Component: ROck outcrop (35%) 

GeMrated bnef soli descriplJolls are =eted for major soH ccmp0n8nts. Tnt: Rock oJlfcrop Is a miscen~us area. 

Component: Techado(35%) 

The Techedo component makes up 35 percent of Ihe map Unit. Slopes are 5 to 60 percent. This componellf is on cuestas. uplanas, The 
parent material consists of slope allw/um and collUVIUm OYer residuum weathered from shale. Depth to e root restrictive layer, bedrock, 
parE/lithic. is 10 to 20 inches. The natural drainage class is well orained. Wafer movement in tha most restrictive layer IS mOd~(1Jt~fy /ow. 
Avallab~ wale' to a depth of 6Q iflc/1es is vel}' low. Shn'nk·~11 potential Is h/~ . This sod is not fkxxJ~d. /I is not ponded. Th~re is no 
lone of wa~, $IIlwatiOn within a ~plh 0172 illChes (flpan<: mal1ercontefll 1II1/)~ surface horizon is aoout 2 percent. ThiS componenl is 
in tilt! F039XA(}(}2NM PiIIus PondefOS8-Pseudotsuga Menziesiilquercus Gamt>elii-Cercocarpus Montanu~ Fendlerialla eooJogica/ 
site. NotIirrigated land capability classifICation is 8. This soil does nol mffi hydriC criteria The soil ~s . sllghlly sodie homOt! wahm J() 
If)Ches of the soil surface. 

Component: Slozuni (25%) 

The Stoluni component makes up 25 percent of the map unit. Stopes are 5 to 15 percent This component is on clles/as, uplands. The 
parent mllt8ria1 COIISists 01 eolian deposits over sJopa allWium derived from sandstone. Depth to a fO()l restrictive layer, bedrock, lithic, is 
5/0 20 inches. The ntJfIJnII drainage class is somewhat excessivefy drained. W8I&f move~nt in tIHt most restrlctivo layer b high. 
Available IWt&r to 8 Mpth of 6Q irIche,s b very klw. ShriI!k·,s1Ne1i potential is low, This soil is not flooded. II is not ponded. Thete Is no 
zone oIwater salwation within e dfpth of 72 inches . OrgerIIC matterCOfliflfll in the surface horizon is abovl 2perunl. This component is 
in the F039XAOO2NM Pinus Pondero~P.seudotsuga Menzlesiilqu8fcus Gambelii-Cercocarpus Monta/1lJ£Ipoa Fencflari8na ecolog;cal 
site. Nonlrrlgated 18nd capability claulflC8tion is 7s. This sol/ does not meet hydric criteria ThtJ calcium carbonete equivalent within 40 
inch4t,s, typlcll/fy, does not exceed 1 percent. 

Map unit: 414 . Zunalel-Corzuni loamy fine sands. 2 10 10 percent slopes 

Component: Zunalei (50%) 

The Zunalei component makes up 50 percent of the mep unll. Slopes are 210 10 percent. This component Is on fan remnants. uplands. 
The palflnt material consists of eolian ~posits over (an allwium derived from sandstone. Depth to e roOl restrictive layer Is greater than 
6Q inches. The natural drainage class Is weN drained. Weter movemant in the most restrictive/ayer Is modemtely high. Avai/ab/a water 
to a depth of t50 inches;s moderate. Shrink-swell pOflmtlet is low. This soil is r)()( floocJed. It is not ponded. There is no ZOI/e of weter 
saturation within a depth of 72 irlch6s.. Otpanic mal1er oonJent in lt1e surfBa) horilon is about 2 percent. This component is in the 
F039XAf)()7NM Pinus Ponderos.Pinu.s EdvIishnuhl<J~rgia MonIana-BoutBloUll Cu¥tlpendllia 6OOIogicaJ site. Nonirrig3led 18fId 
capability classification Is 6c, 
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Map Unit Description (Brief. Generated) 

McK!nley County Area. New Mexico. McKinley County anti Pari' of Cibola and San Juan COUl'lI I~ 

Map unit: 414 - Zunalei-Corzuni loamy f..-.e sands. 210 10 percent slopes 

Component: CorzUrl {40"Io} 

The Corwni component makes IJP 40 percent of the map unit Slopes are 2 /0 10 pen:8nt. This component is on fan ~mnants, up/ends_ 
The parent material consists of &0118" cleposifs over fan alluvium derived from sandstone, Depth to a root restnclive Isyer is greater than 
50 inches. The natural draiflttgft clus is somewhat excessively drain&d. We/er movement in the most restJicllve lay&r Is high. Available 
walerlo a depJil of 60 irlches Is rno<:iertle. Shrink-swell polen/ial is low This $011 is fief flooded. It is not ponded. There is no lone of 
water sa/unman within a depth 0172 inches. Organic matrercOfllent in ~$~ horizon is about 6!5 percent. This com~nt IS in the 
FQ39XAOO7NM Pinus PondefOsa--PirlU$ Ed(llislmuh~nbefJ}i8 MontsIJ8·60utelOua Cuttipendu/a ecoJogic.alsite. Nottirrig8led land 
~pability classificaliOn Is Be. 

Map unit: SSO - Bryway-Galzuni Icams. 1 108 percent slopes 

Component: Bryway (50"A.) 

The B/)"W8y component makes up 50 parcent of the map unit. Slopes are 2 /0 B percent. This component Is on c!Jestas, uplands. The 
parent material consists of sJopa .lIuvium derlv&O from sandstone over reSiduum weathered from shale. Depth to a root restricUve layer 
& greeter than 60 Inches. Thtt n.tural drainarlfJ class is well dfained. Water movament in the mosl resllictlve layer IS mO<1era(ely /ow. 
Available water 10 a depth 0160 Inches Is low. Shrink.~n potential Is high. This SOil is not flooded. It is no! ponded. There is no Zonfl of 
wat.,.- satunJlion within II depth 01 72 IrIches. O/vanic matt&r oontenl in the surtece horizon is about 2 percent. This component is in the 
R035XAf fZNM Loamy ecoIogk:.aI site. Nonitrigated IMId capability classification Is 6c. Irrigated land capability c/as.sJr/cation Is 4e. This 
soil does not ~ hydric crite-ria. T1w! calcium ~te equiv9~ wifhln 4(J inches. typically. does not exCHd 3 parr.;ent. 

Component: Gall.unt (35%) 

The Galzuni component makes U() 35 percent of Ihe map unit. Slopfls .re 1/08 percent. This component is 01'1 fan remnants. uplands. 
The parent materiel consists ot tK)/ian deposits ovar slope a/lwium deriw!d from sandstone and shale. Oepth to a root restflctive leyer is 
greater then 60 inches. The natural drainage class is well drained. Water movement in Ihe most restrictive /ayer is mO<1eralely low. 
Avaii8ble water to a depth of 60 Inches Is high. Shrink.-swell potential is moderate. This soil is not flOO<Jed. illS not ponded. There is no 
zone of water saturation wilhin a depth Of 72 inches. Organic matter content in Ihe surface horizon is about 2 parcant. This component is 
in the R036XBOO2NM Clayey ecologlesl site. Nonrmgated land capability clsSS/flClJtiOl'l ;s 6c. Irrigated land capability ctusif/CeUon is 4e. 
This SOil does not meet hydric criteria . The calcium carbonate equivelent within 40 Inches. typically, does not IJxceed 3 percent. The soil 
hos 0 slightly sodiC horizon within 30 inches of the soil surface. 

Map unit: 555· Parl<.elei4:vparl<. fll"l8 sandy learns. 210 6 percent slopes 

Component Pafkelei (45%) 

The Perkelei component makes up 45 parcent of the map unit. S/0p6s Mt 2/0 8 percent. TIlis component;s 01'1 Ct;e$las. uplands. T1w! 
parent material consists of lJolian deposits over slope alluvium derived from sandstonfl and s!late. Depth to IJ root resl.ric/ive layer is 
greater than 60 inchlJ!. Tn. nalura' dralflflgO class Is _II drained. Walar movement in the most restrictive layer is moderately high. 
Available water to a depth 0160 Inches Is modarate. Shrink-sw&fI potential Is low. This soil is not f/oodtKi. It Is not ponded. There is no 
zona of water saturation within a depth of 72 inches. Organic matt", content In the surfau hOfizOl'l is about 2 percent. This component is 
In the F035XG134NM Pinus Edulis.Junlparus Monospermalquercus GambeliilboutefoulJ Gracilis ecological site. NonlrrliJlJted land 
CIlpability classification is tic. This SOIl Cioas not fMet hydric criteria. The colelum carbonate 8quivalenl within 4() Inches. typically, does 
not exCiHd 3 parcent. The sell has a sJ/ghtty sodiC hOfizon within 30 inChlJS of Ihe soil surface. 

Componf!(lt Evpark (35%) 

The Evpatk component makes up JS p6ff)IJn/ 01 the map un/I. ~s are ZIO 8 percent. This component is 0tI ctJe'stas. vpJan¢>. The 
p8fffflf m8/erial consiSls ofeolian depoSits (Mlr slope 8lIuvium derived from sand~/one 8nd shale Depth to a root restriCtive layer. 
~. fithic, is 20 to 40 incheS. The natural rfreinage class is well dntne<I. Wafer mo~ment it! the moSl restriCli~ la~r is moderately 
high. Available water to 3 depth of 60 Inches is moderote. SMnK-SweJl poIentiaf is moderate This soil is noI flooded. II is noI PO()(kNl 
There is no zone otwater !.3turoliofl wflhin a depth of 72 IfIChes. OrganiC matter content in lhe surface horilOtl is about 2 pe~ent. 7hiS 
component is in the R035XA 112NM Loamy ecologiCal site. Non/rriga/ed land C8ps/)l/ity clasSificatiOl'l is 6c. ThIs soil aces flO! meel 
hydric criteris. The calcium carbonate eqlJiva/en/ within 40 Inchas. typiCally, dOes not exceed 5 percent. The sOil has a slightly sod;; 
horizon within 30 inches of the :soil surface 
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Map Unit Description (Brief, Generated) 

The map unHs delineated on the detailed SOM maps in a sOil survey represent the sOils or miscellaneous areas in the survey area. The map unit 
descripl:loos in this report. /liong with the m/lps. can be used to delermine the composition and properties 01 a unit. 

A map unit detl1eation on a soil map represents <If! area dOrnin<lted by one Of mOle map kinds of sOil or miscelaneous areas. A map unit is klenUred 
<lncI named according to the taxonomic claSSifICatIOn 01 the dominant sOils. Wthin a taxonomic d<lss there are precisely defined limits tot the properties 
of the SOliS. On the landscape. however, tne soHs are natural phenomena. and they have the characteristic Y8nabiWIy of a~ natural phenomena. Thus. 
the range of some observed properties may e)(!end beyond the timits defineCilor a taxonomic class. Areas of soils 01 a single taxonomic class rarely, if 
ever, can be mapped IYithOUllncluding areas 01 other laxonomic dasses Consequently. every rrop ur'lil is made up 01 the sob or miscellaneous areas 
for which it is named and some minor components that belong 10 taxonomic Classes other than those ollhe major soh. 

The Map Unit Description (Brief . Generated) report displays a generated descriptiOn 01 the ma.iOr soils that occur In a map unit. Descriptions Of non·soil 
(miscellaneous areas) and minor map unit components are not included . This description is generated from the underlyng SOW annoute data 

AdditiONl information ahOut the map units oe:r.cnbed in this report is avaWable in other SoIl Data Mart repons. Whrch give propertoes of the soHs ancllhe 
f.mila\ioll$. capa.tM~Ue5 . and potentials fot many uses Also. the narratives lhat accompany the SoIl Data Mart reports define some of the properties 
indocled in ltle map un~ descriptions. 
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