


RFI Report 

EXECUTive SUMMARV 

This Rosourco Consorvatlon and Rocovery Act (ACRA) fllcllJty Invostlgation (AFI) raport 

dlscussos Phoso I Investigations, rosults, and recommondatlons for' 2 potontlol reloQso sHos 

(!=IRSs) within Tochnlcol Arell 16 (TA·16), which Is Iccated in the southwostorn quadrant 01 

l.cs Alamcs Natlcnal l.abor:ltory (!.ANL). This slto has beon used from '944 to tho prosent. 

Past and present activities at this site havo cantered around tho development, procosslng, 

fabrication, and tostlng of oxploslvo compononts usod In thO United Statos' nuclear woapons 

program. 

Of thO 12 !=lASs, 5 aro outfalls from sumps cr cther dralnago systoms. Three !=IRSs are 

components of septic systems. The remaining PRSs includo high exploslvos (HE) magazlnos 

and an HE burn pad. 

~hase I sampling at this site was conducted primarily In 1995. Sunaco and/ar subsunacQ 

samples wera callectod at each PFiS. All samplos wore soil and/or tuff samples: no wator 

sampling was conductod. Samples wora analyzed for a combination of HE. motals. volatllo 

organic compounds (VOCs), somlvolotile organic compounds (SVOCs), total uranium. and 

other radlonuclldos. Appondlx [3 lists the dotails of thO dote analysis, Including any probloms 

thllt arase during analysis. Many of thO motals analysos wero Quallflod. t'noroforo requiring 

manual examination, due 10 poor duplicato rocovory during analysis. In gonoral. this problom 

did not aHeet the docislons mado at thoso sitos. Somo data missed holding timos by a low days 

and are quallflod as ostlmated valuos: howover, very ttjw data wore rejected for sorlous 

problems. Data that were rejected ware not used. The overa!1 datil quality is assessed to ba 

Qood. 

The primary abjaetlvQ of Phase I Investlgalfon ot those sitos was to dotormlno. using blasod 

sampling. If a release had occurred within a PAS. At many PASs. Phase I data also was 
doslgned to su!'port a prolimlnnry risk Bssossmont and to bound the oxtont ot contamination. 

Analytical results would dotermlno If a releaso had caused contamination at lovals abovo 

screening act ian levels (SAl.s) and/or background upper toleranco limits (UTLs). ~hose I 

investlgatian results would thon tead to furthor deciSions and actions. such as a Phase II 

Invostigation to obtain moro data. acceleratod cleanup loading to tho final remody for tho slto. 

ar Q rocommondatlon for no further action (NFA) as 11 final remody for tho slto. II contamination 

did occur, another Phaso I Invostlgatlon obJectlvo was ta Identify chemicals 01 potentiol 

concern (COPCs). 
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The decisions mado for onch PRS OlrQ summarized below nnd shown In Tabla ES·'. This tOlblo 

also Idontlfles tho section of this roport In which onch PRS Is dlscussod In detail. All doc Is Ions 

assumo n continuod Industrlnl sconarlo for this area. 

• PFiSs 1 1·012(a,b) aro two former HE magazines locatod noar TA-1S-370. a metal10rmlng 

building. No contamination was prosont at lovals nbovQ SALs. Theso sites aro recommended 

for human-health NFA. 

• PFlSs, 3-003(£1), Is a septic: systom locatod nearTA·' 6·340, an HE processing building. The 

FIRS could not bo posltlvoly locatod during sampling and Is believed to have boen r~moved. 

Furthor sampling In tho aron Is not posslblo. Tho slto Is rocommondod for human-hoolth 

NFA. 

• FIRS, 6-006(c) is a soptlc systom associatod with TA·' 6·370./t Is rocommonded for human· 

health NFA bocauso all constituents prosent abovo SALs woro boundod during the 

Phaso I Invostlgatlon and contaminants woro not prosont at levels that ropresent a 

significant risk to humans undor on Industrlnl scenario. 

• PRS 'S-006(d) is a soptlc system assoclatod with TA-1S-380, on HE Inspection building. It 

Is recommonded for human·health NFA becauso no constltuonts woro prosont at lovels 

abovo SALs. 

• PRS' 6·0' 0(0) Is an HE burn pad locntod at tho TA·' S Burning Ground. This PRS partially 

ovorlaps FIRS 1 G·O, S(c). Barium Is prosent at levels abovo SALs. Tho locations containing 

barium contamination will be consIdered In PRS 16-01 6(c), a former barium nitrate pile and 
J:lotontlnl sourco of bllrlum contamination. which will bo rocommondod tor cioanup in a 

separato roport. PAS 16-010(0) Is recommended for human-health NFA becauso no other 

constituents are present at levels above SALs. 

• PRS '16·021 (11) Is tho outfall from floor drains In TA·16·450. n non-HE procosslng building. 

This PRS Is recommonded for human-health NFA becnusQ no constltuonts wore present at 

lovels above SALs. Arsonic, which was present at levels greator than UTLs, Is only slightly 

abovo the UTL valuo. 

• PRS 'S·02S(c) Is tho outlnll from two sumps assockltod with TA-Hi-30S, an HE storago 

building. It is recommended for human-health NFA. Polynucloar aromatic hydrocarbons 

(PAHs) woro the only constituents found at lovels groater than SALs. PAHs abovo SALs Dt 

thl::; slto aro duo to runoff from asphalt pavamont. 
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• PAS 16-026(d) Is the outfall from two sumps associatod with TA-1S-303, an HE storago 

building. It is recommendod lor human·hoalth NFA. PAHs wrJrO tho only constltuonts found 

at lovols groater than SALs. PAHs above SALs at this sito aro duo to runoff from asphalt 

pavemont. 

• PR 1S-026(v) Is tho outfall from TA·1S·460, an analytical chomistry laboratory. It Is 

recommonded for human-hoalth NFA because all constituonts prosent above SALs waro 

not prosent at levels that roprosont 0 significant rlGk to human health under an Industrial 

sconarlo. PAHs above SAL.s at this slto aro duo to runoff from asphalt paving. 

• PRS, 6-028(£1) Is the south drainage from tM TA-' 6 Burning Ground. HEs waro present 

abovo SALs in onQ samplo, but tho oxtont of contamination was boundod during tho Phase I 

Investigation. This PRS Is rocommendod for human-health NFA bocause tho constituonts 

at this site do not poso a sIgnIficant risk to humnn hoalth. 

• PRS-'6-030(g) I::: the outfall from a sump associated with TA-16-380, an HE powder 

Inspoctlon building. PAHs and lead woro prosent above SALs. PAHs above SALs at this site 

arc duo to runoff from asphalt pavomont. Tho lead loval did not pose n risk to humM hoalth 

under an industrial scenario. Thoraloro. this PRS is recommended for human-health NFA. 

PRS HSWA 
I 

11-012((1) No 

11·012(b} No 

13-003(0) Vos 

16·006(0) VQS 

1a.OO6(d) Ves 

16·010(0) V05 

10·021 (a) Ves 

16-026(c) Yes 

16·02G(d) Yos 

16·026(v) Veo 

16·020(0} Vor; 

'\6-030(g) I No 

TABLE es·, 
SUMMARY OF PRSs 

NFA CRITERIA RATIONAI.E 

5 Constituonts bolow SAl.s. 

5 Con:;tltuonls below SAL.s. 

1 FIRS nollocatod by :.lnmpllng. 

5 No signilh::nnt nsk to human hO('ll\h. 

5 Conetltuont:,> bolow SAL.n. 

5 Contaminants translorrod to PRS 
113·01 G(e). All other constltuonts nrc below 
SAL!:. 

5 Con:;.tiluontG bolow SAl.!:;. 

5 No slQniliCllnt risk 10 hUlTltln hoallh. 

5 No significant risk 10 humon hanlth. 

5 NO signllicant risk to human hOlllth. 

5 No slgnifieant risk to human honlth. 

5 No significant ri~k to human hoallh. 
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1.0 INTRODUCTION 

1.1 GQnornl Sito History 

Technical oroa 16 (TA-16) Ilnd ossociotod TAs (11,13,24,25,28.29.37) oro located In tho 

southwostorn corner 01 tho Laboratory (Fig. , .1·1 and Fig. , ., ·2). TA·16 conta~ns 2 410 ocms 

or 3.8 squaro mllos. Tho land Is a portion of that which was acquired by tho Department of Army 

for tho Manhattan Project In 1943. It was used prohlstorically by tho oncostrnl Indians of tho 

PaJarlto Platoau, and prior to World War II, lor farming ::lnd a sawmill operation. TA·,6 Is 

borderod by Bandelier Notional Monumont along New Maxlco (NM) State Highway 4 to tho 

~outh and tho Santa Fo Notional Forast along NM Stato Highway 501 to the west (Fig. 1.1 ·3), 

To tho north and oost, it is bordo rod by TAs 8, ~, 14, , 5, ilnd 49. TA·' 6 Is fenced and postod 

along NM Stato Highway 4. Water Canyon, a 200·1t·doop ravine with stoop walls. separatos 

State HIgl1way 4 from activo sitos at TA·1S, Canon de Vallo forms the northern borderol TA·' 6. 

Security foncos surround tho HE production facilities. 

TA·,6 was established to develop explosive formulations, to cast £lnd machine exploslvo 

chargos, and to assemblo ond tost oxplosivo components for tho US nuclearwcnpons program. 

Almost all of thO work was conducted in support of tho devolopment. testing, and production 

of oxplosive charge:; for the implosion method. Present·day use of this site is essentially 

unchangod, although facilitios navo boon upgradod and oxpandod as oxplosivo and 

manufa.cturlng tochnologios havo advancod. 

Many of tho PASs included in this roport oro oulfalls from HE sumps. Sumps soparntc insolublo 

plecos of HE from tho liquid they aro suspended In by taking advantago of tl10 difforence in 

density botween HE and water. HE floats to thO surfaco where It I::; romoved and disposod of; 

the wator benonth the HE flows from the outfall, carrying potential contaminntion from 

dissolved HE into tho drolnnge. Further discussion of HE sumps con be found In Subsoctlon 

5.2.1 of the Oporablo Unit (OU) , 082 work plan (LANL 1993, 1094). Other outtnlls Included In 

this roport, such as septic systems, have potontlal contaminants based on tho specific 

actlvltlos conductod In thoir etssociatod buildings. Contamination In a septic sY5tom could be 

due to a range of actlvitlas within a building or within tho croa surrounding a building. Other 

PASs In this roport wore firing sites and inCineration sitos. Contaminants at those sitos Include 

metals os well as HE and burn products from the combustion of HE. 

A comprohensivo table of the potontial contaminol1ts that were expected at this sito prior to 

beginning fioldwork 15 contained in Chap tor 4 01 tho second addendum to tho Resource 

Consorvatlon and Rocovory Act (RCRA) facility invostigatlon (RFI) Work Plan for OU '082 
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(LANL 1995, 1342). This tabla Includes a wide range of HE usod at LAN!.. ovar tho yoars. as 

well as standard Industrial solvents. metals, and a few radlonuolldes. 

1.2 RFIOvervlew 

The sampling plans for tho PRSs discussed In this documont ara contalnod In tho RFI Work 

Plan tor OU 1082 (LANL , 993, 1094). This work pion wns submlttod to Environmental 

Protoctlon Agoncy (EPA) Raglon 6 In July' 993. A notlco 01 doflciency (NOD) was rocolvad in 

July 1 !J94. LAN!..'s rosponso was submlttod to the l.os Alamos Araa Offico of tho Departmont 

._01 Enorgy (DOE) In August 1994. EPA's approval 01 tho work plan, with mOdifications .. wos 

rocolved during Oocombor 1994 (Taylor 1995. 1357). 

The technical approach of this plan included phased somJ:)llng 10 locata the sources of 

contamination associated with LANL activities. Contaminants dot ectad during Phase I 

reconnaissance sampling may bo subject to subsequont sampling to onsuro that contamination 

Is Investlgatod In compllanco with the Hazardous & Solid Waste Amendments (HSWA) 

Modulo VIII of the LANL RCRA Facility f'ormlt (Ef'A 1990, 0306). 

Tho conceptual modol for this site Is roferenced In Subsection 4.3 01 tho RFI Work Plan lor 

OU 1082 (LANL 1993. 1094). The primary exposure routos for continuod Industrial operations 

Include Ingosllon. inhalation, dermal contact, nnd oxternal radiation. HE detoniltion Is also a 

concarn undor an Industrial sconario, 

, .3 Field Activities 

Tho fieldwork tor tho PASs In this roport bogan In April' 995 and ondod in Octobor 1995. 

Additional samplos llt PRS 16·006(d) during 1996 and nt PRS 1G-028(a} during '997. All 

Ifelcwork was conducted by ICF Kaiser Engineers. All applicable LANL Environmental 

Rostoratlon (ER) SOPs (LANL 0875) woro followoa. unloss othorwlso notod in Chaptor Sot this 

document. 

Laboratory analysis samples wero screened tor radloactlvity. HE. nnd tho prosonco of organic 

vapors. Radloactivl) scrooning was conductod with <1 2x2 NLlI2 dotoctor. Scroaning for o~gilnlc 

vapors was conductod with 0 photoionization detector (PID) with an ".7 eV lamp. 

HE scroenlng was conducted using a spot tast kit. Tho spot test has a nominal dotection limit 

of 100 ppm. above which tho test rosults arc considorod posltivo ond below which thO test 

rosults ara considered negativo. The tast changes color 10 Indlcato tho presence 01 HE abovo 

or below that limIt (neo APPondix C). 
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Sampling at those PRSs Involved surf3cO and subsurfaco sampling. A few PRSs roqulred only 

surface snmpllng becauso of tho naturo of the prosumed contnmll'Hltion. Surface samples wore 

collocted with a spade ond a scoop. Because many of tho PRSs in this RFt roport aro outfalls, 

thoy havo vory similar sampling plans. Two boroholes were drlllod near the outfall for surface 

and subsurface sampling. Surfaco samples woro colloctod lurther down tho drainage. Where 

possible. subsurfnce snmplos wero collected with a. hand auger. Gonorally. thO hand augerwas 

used to collect samples down to tho soil-tuff Intorlace. Deoper borehole samplos wero 

colloctod with a split spoon using a drill rig. Boreholo depths ronchod 9 ft below tho soli surface. 

Tho purposo of field scroenlng was to bias samplos to loeltlons with tho highest contamination 

and to old In bounding thO extont Of contamination. Screanlng WIlS also neoded to ensure 

compliance with shipping roqulroments for explosive materials. HE spot tost results wClro 

frequently relied upon for biasing laboratory sampling locations. 

All sampling data were loadod into a flold 4·0 database that was later uploadod to thO Facility 

for Information Managomont. Analysis. and Display (FIMAD). 

Land surveys wore conductod botwoen January and March 1995 and flnlshod In Juno' 996. All 

surface samples woro \a.Ken to an approximate depth of 61n. within a diamotor 01 6 to 6 In. VOC 

samples wore taken from a dopth of groater than 6 in. 

Fleid quality assessment (QA) samplos. In the form of collocated and performance evaluation 

(PE) samplos, wore collocted as spoclfied and dell ned In the sito-speclfic quality assurancel 

quality control (ONOe) plan lor tho IIscal yoar (FY) 95 TA·' 6 field campaign (ICF Kaiser 1 995. 

15-'6-628). Collocatod sur/nco samplos. doslgnated as field dupllcatos in tho RFI work plan. 

wero ostabllshod less than' ft north of tholr respoctlva RFI·mandatod somplo locations. Split 

subsurfacQ samplos woro colloctod from 1· to 2·ft intervals 01 core. 

Tho FIE samplos woro collocted lor theso roasons: 

• to check tor contamination that may havo boen Introducod from amblant conditions or 

Impropor handling proceduros. 

• to ovaluate matrix olloets on analytical laboratory rocovery 01 InOr90.nlcs and radloactlvo 

constltuonts. and 

• to Qvaluato tho ovorall process 01 semple handling and Qnnlysls. 

September 29, 1997 6 TA·16 RFI Report 



RFI Report 

2.0 ENVIRON MENTAL. SETTING 

The envlranmental sottlng £II tho Laboratory is doscrlbed in Subsection 2.4 of the Installation 

Wark Plan (IWP) for Envlranmental Restoration (LANL 1995, 1164). A discussion of the 

onvlronmental setting, Including climAto. geology. hydrology, and a concoptual hydrogoalogle 

model tor the aroa and surroundlngs,ls prosontod In Chaptor3 01 tho RFI work plan for OU '082 

(l.ANl. 1993. 1094). A summary ot that and now data collectod since' 993 Is presentod In the 

tollowing sections. 

2.1 Cllmato 

Los Alamos County has a semiarid. tomperate, mountain climate. Summers ara generally 

sunny with moderato, warm days and cool nights. High altitudo, light winds. cloar Skies. and 

dry atmosphero allow mean summar tomporaturos to range from GO°F to 68°F at TA·' 6, Winter 

moan tomperaturos typically rango from 30°F to 37°F. Tho overago annual rainfall in tho aroa 

of TA·16Is estimatod to range from' 8 to 20 In. (Bowen' 990.0333), Of this total. approxlmataly 

40% occurs as brief. intense thunderstorms during July and August. 

2.2 Geology 

2.2.1 Goologh: Sotting 

A detailed discussion of the gooiogy 01 tho ontlre Los Alamos nroa can be found in Subsection 

2.5,1 of tho IWP (LANL 1995,1164), Tho geology of TA·16Is dOSCflbod In Subsection 3.4 01 

thO RFI work plun (LANL 1993, 1094). Howover, significant additional information <lbout the 

goology of TA·' 6 has bocomo Ilvailable during tho last 3 yoars. Those now data aro doscr/bed 

below. 

Tho oporations aroa at TA·'S is boundod on the south by Water Canyon and on lhe north by 

Cal"lon de Valte. Cal'1On do Vallo Is a tribulary 01 WalCH Canyon; thoy join at tho east ond of 

TA·16. Water Canyon drains into tho Rio Grande approxlmatoly 7 miles aast of tho oastornmost 

boundary 01 TA·16. 

Oporatlonal MOilS at TA·' 6 aro locatod on tho mesa tops. which oro composod of Unit 4 (Obt4) 

of tho Tshlrago Mombor 01 tho Bandelier Tull. Unit 3 (Qbt3) of the TShlroge MombGr of the 

Bandolior Tuff crops out on tha mesa tops at tho east and of TA·' 6 and In the bottoms and Willis 

of Caf'lon de Vallo und Wator Canyon. Correlation of rocont mapping at Motorial Disposal 

Aroa I' (MOA·P) with tho recontly roloased bodrock goologlc map Of Rogors (Rogors , 995. '35:3) 
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suggests that meso top portions of TA·,6 oro undorlaln by approxlmatoly 80·" 0 tt of Unit 4 of 

tho Tshlrogo Membor of tho Bandolier Tuff. 

At MOA·P. Qbt41s a lithologically complox unit consisting of tho following material In ascending 

order. <') a poorly Indurated. white to light gray, nonwolded Ignlmbrlto; (2) an Indurated. light 

ton. nonwoldod, ellff-formlng tuff ovarlaln by a broad bonch: (3) a varicolored. nonwoldod, cliff

forming tuff with devltrlflod boso and a 1 O-ft·thlck glassy upper part; (4) a crystal.rlch surgo bod 

up to' ft thick: and (5) a hard, donsely wolded tuff that forms the caprock for the mesa (Broxton 

et 01. 1996. 1305). Tho lattor subunit correlates with Unit Qbtf and the first 3 units corrolato with 

Unit Qbto of Rogors (Rogers 1 995._t353). The crystal-rich surgo bed was mapped by Rogers 

as tho boundary between hor Units Qbto and Qbtf. This high-permeability sandy parting may 

reprosont a posslblo porchod zone • provided It also overllos a low-permeability zono. 

Examination of this contact In the Willis of Canon do Volle suggests that tho surge bed Is 

discontinuous. Tho Rogors subunit abto contains a unit characterl::ed by horl:ontal frllcturos. 

that also may roprosent a possible perchad·flow pathway. 

The Qbt3 In Canon do Vallo that Is adjacent to MOA .. P consists of two hard, pinkish-brown, 

partially to moderately waldod. cllft·tormlng Ignimbrites that ora separated by a SOft. pinkiSh. 

orange. nonwolded, slope-tormlng tuff. The uppormost subunit within Unit 3 comalns significant 

horizontal fracturos. 

Datallad Information about tho mlnemlogy. modos, whole-rock chomlstry, and outcrop 

characteristics of Unit 3 nnd Unit 40t TA·16 are provldOd in Broxton ot al. (Broxton at al. '996. 

'5·'6-'305). 

A largo. near-vortlcal fault. the Frijoles sogmont of the Po.Jarlto fault zone, has boon mappod 

to tho wost 01 OU 1082. ihis fault Is the largost sogment of tha PnJarUo fault systom In tho Los 

Alamos aroa. with down·to·tho·aast dlsplacoll'lent ranging up to 400 ft during tho last'.' million 

yoars. Fault %onos may provldo pathways lor wator flow. 

2.2.2 Solis 

A detal/ad discussion of solis In tho Los Alamos araa can be found In Subsoction 2.5.1.3 01 the 

IWP (LANL '995,1164). Soli at TA·1Sls doscrlbed in Subsoctlon 3.4.3.2 of the RFI work plan 

(LANL '993. , 094). 

$(rptombcr 29, 7997 8 TA·16 RFI Roport 
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A recont study Of background solis on tho north and south slopes of Canon do Volle naar the 

TA·'6 burning ground suggests that (1) soli horizons ranged trom 40 to 237 em in depth; 

(2) solis are poorly devolopod and consist 01 A-A, A-Bw·R, or A·Bw-C soil profilos; and (3) soils 

are olasslfled as L.lthlc Ustorthonttl, Typic Haplumbredt, Cumullc Hnplumbrodt, Typic Ustochropt, 

and Udlc Palooustalf (McDonald et 01. 1996, 1354). 

2.3 Hydrology 

Tho hydrology of tho Pajarlto Pilltoau is summarized In Subsection 2.5.2 of tho IWP 

(LAN!.. 1995, l' (4). Site-specific conditions ara summarl~od below. -
Tho shallowost dopth to groundwater at TA-16 Is unknown. Shallow perched aqullars at 

TA·16 oro IIkoly to bo quito hotero\:lencous. Sovaral moderato-depth (up to 200 It) boreholos 

drilled at the TA·16 burning ground near MDA·P did not encounter a saturated Zono. The depth 

to tho regional aqulfor at TA·' 6 is estimated to be graeter than 1 000 ft. 

':our deep groundwator wells to tho roglonal aQulfar are schodultld In and around TA·' 6 as part 

of sltewldo hydrogoologlc studios schedulod for FY98 to FY05. These four wells will bo drilled 

In the following locations: (1) In Ca~on de Vallo ncar MDA·P. (2) ot the confluonco of Canon 

do Valla and W~tor Canyon, (3) at NM State Highway 50' and Caf'lon do Vallo, ~nd (4) at 

NM State Highway 1301 and Water Canyon. 

2.3.1 Surl:tce Wnter 

Surface wator issues at TA-,6 arc descrlbod in SubseCtion 3.5.1 of tho RFI work plan 

(LANL 1993, '094). Additlonnllnformation about surface wator that was coBoetod sinc~ 1993, 

Is summarized below. Figure 2.3.1·1 shows tho locations ot surfaco wator roachos, posslblo 

wetlandS, springs ~nd soeps, and othor foaturos relevant to surfaco wntor Investigations 

at TA·1S. 

Porennlal nnd Intermittent surface water oxlsts at muny locntlons at TA·; 6, due to both natural 

and anthropogonlc sourcos. Col'lon do Valle contains what appears to be a perennial roach: tl'1o 

surface water between tho TA·16·260 outfall and a location beyond MDA·P hns flowod 

continuously slnco initial Investigations in 1992. Soveral small saturatad areas are prosent In 

small tributary drainages to Caflcm de Vallo and Water Canyon. Many of thoso zonas oro duo 

to thO dischargo of proctlss waters lrom TA·' 6 oporations. Procoss water dlschargos at most 

of tho TA·,6 NF'DES ouUalls, including that at TA·'6·260 outfall, woro shut aff during 1996 

and 1997. 
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Surface wator In many Of these loc::ltlons has beon analyzod as pan of Frnmowork Studies 

surfaco watorcharactorl:atlon actlvltlos. sampling was performed by Now Mexico Environment 

Department (NMEO) Agroement In Princlplo (AlP) personnel as part of thalr surveillance 

activities, and as pa.rt of non·RFI hydrogoologlc sampling at TA·16. Thoso data. are provided 

In Appondlx C of tho RFI roport for PRSs 16-003(k) ond 16-021 (c). which was submlttod In 

September, 996 (Environmental Restoration ProJoct. 1996.1419). Information on constituents 

above background In surfaco walers Is summarized balow. 

Cortaln surface wators In CMon do Vallo are contamlnatod with soveral constituents llt lovols 

abovo drinking wator standards and abovo background ievols. l3arium In CIlMon de Valle 

ranges from 2 to 3 ppm. which Is a.bove the Now Mexico drinking water maximum concontratlon 

lovol (MCL.) of 1 ppm. Tho high oxploslve RDX Is also conslstontly found at lovels abovo 

100 ppb. which Is grooter than tho Now Maxi co drinking water MCl for that constltuont. Soveral 

other constltuonts In Cnflon de Valle nre at levels above regional spring background, Including 

HMX, chlorino. sodium, and manganeso. 

Othor surfaca watars nt TA-1G thot have anomalously high levels of constltuonts Include the 

pond behind tho 90s-Line, which contains barium at lovels abovo tho MCL, and a surface water 

zono at K·Slto. which contains barium and boron above bocKground lovels, 

2.3.2 Groundwator 

Groundwater ISSUOS at TA·' G oro doscrlbod in Subsection 3.5.2 of tho RFI Work Plnn (LANL. 

1993, 1094). Additional Information about groundwator that was colloctod or relnterpretod 

slnco '993, Is summnrlzad balow. 

Boroholo SHB·3 (noar tho tritium facility on Fig. 1.'·3)(Flg. 2.3.'·'), which was drilled In 

Novombor 1991. oncountored parchod groundwator thot was hypothesized to have boon 

derlvod from n dopth of 750-350 ft. (Gardnor ot 01. 1993, 0848). ihls water may represent a 

perchod zona or It could rapresant tho regional aQuifer. Water samples wore taKon from SHB· 

3 during tho summorot 1993. Thoso data show sporadically elavated values of lead. phosphato, 

rubidium, and ammonium rolatlve to background spring data (Blake ot al. 1995. 1355). Static 

water depth In SHB-3 was roughly 664 ft during 1992 (Environmental Protoctlon Group 

1994,1179). 

S~ptDmbcr 29. 1997 10 TA·16 RFI R(!'porr 
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Sovoral springs and soops havo baon Identlflod at TA·1 G during tho past four yoars. SWSC Llno 

and tho Burning Ground spring discharge from within the uppermost. platy, subunit 01 Tshlrago 

Unit 3. Mnrtln spring apparently discharges from the lower portion of Tshlrego Unit 4 (Figura 

2.3.'·'), All tho Sllrlngs Ilnd SOt:lpS oro contamlnatod with constltuonts (o.g., barium, boron. 

He. solvonts) at levels above background. All thesQ springs aro also contaminated at lovels 

above drinking water criteria for F10X. Martin spring appoars to be the most highly contamlnatod. 

Tho presence of thoso springs suggests the existence ot ono or more perched zonas at (1 

shallow levol benoath TA·' 6. 

2.4 Biological Surveys 

81010glcal surveys wore porformed at TA·' 6 prior to sampling-

Appendix B to the RFI work plan for OU '082 (LANL '993, '094) and Aaymor 

(1996, '5-16·62,) describe tho rosults 01 field surveys for throatened, ondangorod, and 

sonsltlva specios. Ton plant and animal spocles of concern woro Idontlfled In those survoys: 

Jomez Mountain salamander. northern goshawk. !:Iorogrlne falcon. Mexican spotted owl. broad 

biliod hummingbird, plno marton, meadow Jumping mouso, spotted bat, checkor lily, and wood 

Illy. Approprlato notifications and mitigation moasuros for oacn speclos woro also Identlflod In 

A!:Ipondlx 8 to tho AFI work pion. Ono of those spocles Is known to reside in Canon de Valla 

(Dunham 1996,15-16·622; Raymer 1996.15-16-621) 

2.5 Cultural Survey 

The methods and tochniquGs used for this SUNGY conform to those specified in tho Secretary 

of the Interior's Standards and Guldollnos for ArchaQOlogy and Historic Preservation (National 

Park Sorvlce 1983. 0632). A cultural resource survey WQS Illso conducted In the aroa of the 

PASs in this AFI roport. as roquired by tho Natlonnl Historic Presorvatlon Act (amendod). In 

1992. 

Appendix A to tha AFI work Illnn (LAN L 1993, 1094) Idantlflos 33 cultural sitos that are ollgible 

tor Inclusion on the National Roglster 01 Historic Placos under CrltQrlon 0 within OU 1082. 

Howovor, that Appondlx also not os that the ottributas that mako theso sites eliglblo for 

Inclusion on tho National Registor will not be affocted by ER projact sampling activities. 
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3.0 APPROACH TO DATA ASSESSMENT AND ANAI.YSES 

Tho approach to data assossmont usod by tho ER Project is doscrlbed In the "Technical 

Approach to Data Assossment 10r ER Project Sito Charactarlzatlon Doelslon5· (Knudson ot al. 

1996, 1299). Tho approach Includes 

• sampling and analysis doslgn, 

• flold Investigation and colloetlon of Hold and OA samples, 

, Chemical and radiological analyses 01 samples and roportlng of analytical data, 

• routine vorlflcatlon and validation of annlytlcal data, 

• organization of fleld and analytical data In10 PRS-sl'oclflc data l'D.ckogos. 

• oxploratory data analysis, 

• focusod validation whon nocossary 10 furthor assaSG quostlonable dahl. 

• comparison of valldatod analytical results with \.ANI. background data. 

• oomparlson of validatod analytical rosults with SALs. 

• assossmont of human l'Ioalth risk, ane! 

• formulation of doclslons. 

The following subsoctlono provlda overviews 01 tho methods usod to coml'lato thase stops for 

tho ~RSs discussod in this RFI roport. 

3.1 Sample Analyses 

Samples woro colloc!ed in accordance with the sampling design specified in the AFI Work Plan 

lor OU 1082 (LANL '993. '094). During tho sampling actlvitios. flold data were collected for 

each sample. This data ineluc:!os unique sample identification numbor. location number, time 

and date of collaction, soil typo. sampling anomallos, ele. Field screening analyses wore 

completed using volatile organiC methods (photolonizatlon detoctor[PIO)). motals methods 

~X·ray fluorescenco [XRF] and Insor Inducod broakdown spoctrometry [LIBS)), the 

HE spot tost tor oxploslvos, and gamm.ll radioactivity dotectlon (sodium lodido dotoctor). All 

samplos roqulrlng chomlcal Md radlochomical analyses and chnln-of-custOdy documontation 

wero submlttod to tho s.llmplo managomenl office (SMO) lor analyses. 
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3.'.' Analytical Mothods 

Tho fiold scroonlng mothods aro described In Appondlx C. 

All laboratory samplos wore analyzed by contract analytical laboratorlos using methods 

specified In SA SMO analytical :;ubcontracts (LANL. '995, 1278). The allowed mothods aro 

current EPA SW·846 and Contract L.aboratory Program (CLP) methods or eQuivalent. 

All solid samplos 10r Inorganic and organiC analyses wore digested using EPA's 3050 digestion 

procedure (ePA 1992. 1207). The subcontracts specify L.ANI.-approved methods for 

radiochemical analyses according to tho tochnologlos Identlflod In the subcontract (e.g •• 

amerlcfum-24' by alpha spectroscopy. tritium by liquid scintillation. or multiple Isotopes by 

gamma spectroscopy). Samplos for uranium analysis were propored by a total digestion 

proceduro comparablo to LANI. method EA320. ·Uranlum In Envlronmontal Matrlcos-KPA" 

(Gautier 1417). and analyzod by ICPMS. 

Analytical mothod seloctlon Is described In Appendix IV of tho EA Project Quality Assuranco 

Projoct Plan Aoqulroments for Sampling and Analysis (OAPP) (LANI. 1996. 1292). For each 

Malyto. Quantltatlon or detection limits ara spoclflod as contract-required estlmatod Qunntltatlon 

limits (EOl.s) tororganle chomlcals and radlonuclldes and estimated doteetlon limits (EOLs) for 

Inorganic chemicals. TheSQ limits aro Included In Appendix III of the eA Project OAPP. along 

with tho targat Ilnnlytes fOfallch analytical sulto. and their approprlatoMss forthO Investigations 

doscrlbod In this roport Is dlscussod In Chaptor 4. 

The following analytical suites woro used for the sample analysos In this AFI roport: Inorganic 

chemicals. total uranium. radlonuclldas. VOCs, SVOCs. HE. as Wall as an expanded HE suite. 

A list of tho targot Bnalytos for which analyses wero performed for the purpose of this report 

can be found In Appondix A. Bocauso TA-16 has boon usod for decados for tho study of 

Qxperlmontal HE. an expandod HE analysis was conductod at somo PRSs to Indlcato whother 

a broadar range of loss common HE might be contaminants at TA~16. 

3.1.2 Data Validation 

Data verification and baseline validation procedures aro used to dotormlno whether analytical 

data packagos had beon generated Dccordlng to specifications and contain tho information 

nocessary to detormlno data sufflcioncy for doclslon·making. Onto. verification Includes 

ascertaining that data packages oro complete. Including rosults for all rOQuostod analyses and 

all supporting Information such as chromatograms. 
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For analytical data usod for decisions discussed In this RFt raport, baseline dota validation was 

performod under the ausplcas of tho SMO as doserfbed In tho ER ProJoct Oualfty Assurance 

Project Plan Roqulromonts for Sampling and Analysis (QAPP) (LANL 1996. 1292). Tho product 

of this procoss Is (1 validation roport. Including data qualillors that deslgnato potential 

dOflcloncles for affected rosults. Each data Quallflor is accompanlod by a reason coda thot 

provides Information obout how the doflclency might Impact data uso. Data quallflors assigned 

by basollno validation, togothor with tholr reason cOdes. are also rocordod In FIMAD. Tho 

validation roport Is used In tho doc/slon-maklng process, and /I may also be usod to dlroct a 

focusod validation for evaluating tho usability of tho data of IntortlSt. 

Data may bo quallflod for a varloty 01 roasons during tho baseline validation process. oach of 

Which mayor may not limit thO uso of data for a specific: purposo. It is Important to rocognlzo 

that quallflod data (i.e., 0 rosult togothar wtth its asslgnod data (\uallflors l generally have groat 

utility. Tho basollno validation procoduro is doslgned to provldo information about tho reason 

tho quallllor has boon appliod and what its potantlallmpact Is on tho affocted data. Tho objact 

Is not to roject dn:a but rntMr to ensure that Its marlt Is undorstood and that tho data nro usod 

approprlatoly. The use 01 qualltlGd datD In this roport Is consistent with EPA guldanco 

(EPA 1992, 1166) and Is further dlscussOd in Soctlon 4.0. 

Data QUlllltlors usOd in tho L.ANL ER ProJoct basQllno validation procoss oro doflned In 

Table 3.1,2·1. 

TABLE 3.1.2,,1 

DEFINITION OF DATA QUALIFIERS ASSIGNED DURING BASELINE VALIDATION 

U Anlllyto was not dotocted abov~ tho reportod EO\.. 

J Annlylo was positlvo!y IdMliliod. butthQ rosulllG ostlmated to bo moro uncortaln 
than would normally bo oxpoctod lor thot analysis. 

UJ Analyto was not dotoctod; tho nssocintod valuo is nn ostlmato of tho detection limit 
or quantltalion limit. 

J+ Anolyle wns positlvoly Idontlflod. rosuU Is likoly biMOd high. 

J. Anolylo wos posltlvely Idontlfiod. rosult Is IIkoly blacod low. 

P Prolosslonnl judgment Ghould bo appliod. dopending on proposod usa 01 tho dato. 

PM Prof 05510nal judgment should bo appliod prior to using I he dill D. Manunl rQviow 01 tho 
raw dato is rocommondod. 

R StllTQle rosults tlrO rojoctod duo to sorious doficlonc:lo!l in tho ability 10 annly:o tho 
so~lo and moot QC criteria. Any rOllults qualified as oR" should bo lurthor ovaluntod 
lor rolovonco for dolil uso. Thus "R"lrnofios ·PM". 

RPM SnlTQlo rosultfl should not bo usod without lurther roviowol tho raw doln. 

A Missln~ roquirod QC data. or QC rosultll not ovoilablo to tho bocollno voUdOlor. 

TA-16 RFJ Report 1S Scpt"mccr 29. 1997 

-
It 

... 
. k 
'i 



REI Rt:port 

Focusod validation was performod on sevaral data packago::; as a follow up to tho basellno 

validation. The purposo of a focusod va.lldatlon Is to determlno the adequacy of roported results 

for tholr Intended use whon 

• tho data ha.vo boon quallflod as deflclont or IlS rOQulrlng profosslonol judgmen~ during the 

vorllication/basoline validation procoss, or 

• tho data quality assossmont procoss roqulros additional Information about tho variability or 

uncortalnty of tho reportod data or data quality prior to rTr.!ktng a data usa docision. 

Rosults of tho data quality assossmont procoss, Including a rovlow of baseline and focused 

validation rosults, oro prosontod In Chapter 4 of this RFI report. Quallflors asslgnad by basallno 

and focusod validation are shown In tho analytical results tablos included In Chaptor 5 of this 

RFI roport. Summarlos of data Cjuallty ovaluatlons and focusod validation Of analytical data 

rolovant to this RFI roporr oro givon in Appondlx 8. 

3.2 Process for Identltlcotlon ot COPCs 

3.2.' Inorganic Chemlcnls 

Dotectod Inorganic chomicals aro comparod with natural background distributions to dotormlno 

If they should bo rotalnod as copes or ollmlnated from further consldoration. Background 

comparison goochomistry issues. flold Idf)ntlflcatlon of 5011 horl:ons. and statistical tests for 

background comporlsons ~lrO dlscussod by Rytl ot £II. (1996. 1298). Tho Inorganic background 

data usod In this RFI roport oro from that document. Tho most recant screoning vnluQs for use 

In tho "hot moasuromont comparison" (Rytl at £11,1996,1298) were usod. Tho UTLs ara updated 

as moro background Information bocomes available; the curront vnluos aro available In FIMAD. 

Tho "::III horizons· background soli screanlng valuos woro usod for soli samples bectluso tho 

soli mostor horizon could not bo Idontlflod In tho disturbed material sampled fortha InvestigatIons 

described horein. 

In this roport, comparisons botween slto data and background data oro performod by comparing 

oach observod concontratlon datum with a chomlcnl-spoclflc background screening valuo that 

is oithor an uppor tolcrance limit (UTL) or tho maximum roportod concontratlon In tho 

background d::lta sots. Tho maximum roported concentration Is usod only for chomlcals that 

are reportod as undotoctod in most background samplos (Including mercury, antimony, 

cadmium, and solenlum). Tho dorlvation of these background scroonlng levols Is discussed by 
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Rytl et 01. ('996, 1298). Inorganic chemicals below theso back9round screening lovols ora not 

roportod In the Chaptor 5 data tobias. In the caso 01 onolytas thot wora nevor datactod in 

background samples (such as sliver), all dotoctod rosults ore consldarod to be above 

background and are roported in Chaptor 5. 

Tho Mall horizons" background 5011 scroonlng valuos woro used for soil sample~. Tho underlying 

tuff unit for thO sampled locations at TA·16 Is Bandelier Tuff Unit 4, also known as Ob14. Tho 

Obt4 soli screening values woro usad for tuff samplos. This Obt4 UTI. was calculated with 

signl11cantly fewar samples and has not beon calculalad for tho complotG metals sulto. Those 

samples colloctod at tho soli/tuff Intortaco wero typically comparod to tu1f UTLs becauso 

gonorolly thoso UTLs aro moro consorvatlvo. 

3.2.2 Rodlonuclldes 

Comparing reported rad;ochomlcal rosults with minimum detoctablo activities and background 

data is nocessary to dotarmlno the presenco 01 radionuclldos and to distinguish concentrations 

of radlonuclldas assoclnted with I..aboratory oporatlons from thOso attrlbutablo to globallnllcut 

or to naturally occurring radionuclldos and those used as Indicators 01 the quality of thG 

radiological measurement process. Delermination of datoction status by comparison with 

minimum detoctable activities and other criteria is discusSOd in Soctlon 4.2. 

Dotectod radionuclldos nre retainod as COPCs or eliminated Irom furthor considaration based 

on a comparison with natural or anthropogonic background distributions. Methods lor those 

comparisons together with rLldionuclido background datil aro provldod In (Environmentnl 

Rastoratlon DeCision Support Council and Earth Sclenco Council 1997. 1414) and rovlewod In 

Chapter 4. Sourc~s 01 background dota citod in thllt documont Include Longmire at al. 

(' 995, 1266) and FrosQuoz ot al. (1996, 1360). 

In this report. comparisons botwoon sito dato and background data nro pertormOd by comparing 

each obsorvod concentration datum with n radionuclldo-spec:lflc background screening valuo 

calculatod as on upper toloranco limit (UTI.) lor tho bdckground data. Radlonuclldos detectod 

below thoso background scroening lovels aro not reportod in tho Chapter 5 data tllblos. In tho 

cose of radionuclldos for which thero aro no applicable background data and no othor guidance 

(os defined in Section 4.2), all dotocted results are considered 10 bo abov~ background and are 

reportod in Chnpter 5. 
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3.2..3 Organic Chemicals 

Background data aro not avaJlable for orgonlc chemicals. Organic chemlcnls positively 

Identitlod In ono or mora silmples hilva beon carried forward to the scraaning assessment 

procoss for the PRSs In this RFI report. Chemicals not dotactod in any sample have boan 

romovod from further conslderatlon. 

Based on previous Investigations conducted by tho SR Projoct. polycyclic aromatlc hydrocarbons 

(PAHs) hava been detectod at multiple PRSs l1cross the Laboratory and Its surrounding area. 

In most casos, tho presenco of PAHs Is not ralatod to historical PRS operations, but rather Is 

nttrlbutablo to non-PRS activities such as run-off trom .asphalt roads. parl<:lng lots. or roofs: 

combustion of fossil tuols: or forest flros (ATSOR, 995, 55663: Bradloy ot al. '994, "44; 

Edwards'983, 55636), Potential slto contaminants woro ovaluatod prior to conducting rlsle

based screanlng assossment (Soction 3.2.4), and tho Idontlflcation of potontlal contaminants 

took Into consideration tho 1roquoncy, magnltudo and location at which thoso chemicals woro 

detected and the presonco of obvious. non·PRS-related sources. Only tnose chemicals 

believed or suspectod to be attributablo to a PRS-assoclated release are carried forward In tno 

scroonlng assossmont. 

3.2.4 Rlsk·Based Screening Assessment 

Inorganic chemicals and radlonuclldes thatoxceed b.3ckground and organiC chemicals positively 

IdontUlod In ono or more samplos and bellevod or suspected to bo attrlbutablo to a 

PRS-assoclatod roloaso roqulre further ovaluation If they also oxceed SALs. SALs lor 

nonradioactive chemicals nro basad en ePA Rogion 9 preliminary romedlotlon goals (PRGs) 

for resldontlal 5011, and oro applied to 5011 and shallow tuft samplos In this report. The deCision 

to Identify a chemlcill as a COPC wnon a SAL is not Qvallnblo is made on a caso·by·case basis, 

Inking into account tho availability of procoss knowledge and toxico!oglcallnformatlon. 

If mora than one COPC Is prosont at thE! slto, the potential for additive effects of chemicals 

present bolow SALs must bo considered. In this report, tho method for performing an MCE 

summnrl;:ed in tho policy documont ~lsk-8asod Corractlve Action Procoss (Oorrles '996, 

, 297) Is followed. Those comparisons are tho last Quantltntlvo steps In tho scroonlng assessment 

process tor human hoalth concorns. If copes remain alter this stop, thon further evaluation 

Is requlrod. If no COPCs remain attar this step nnd tho data set Is sufficient to support the 

doclslon, an NFA rocommondatlon may bo proposod based on human health concerns. 
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If COPCs romaln altor tho screening assossmont. sovoral options oxlst for the PRS. A further 

site-spoclflc evaluation may load to eliminating a COPC without going Into a formal risk 

assessment. The slto may be proposed for further sampling to moro completely characterlzo 

the site or for romodlatlon if It is cost effective to proceod without a risk assessment. A risk 

assessmont may be conducted to dotermlne If tho remaining COPCs prosent an unaccoptable 

human health risk. For tho t>ltos conslderod in this roport lor which COPCs havo beon 

Idontlfled, tho first of thosa options has boen solocted. 

3.3 Human Heillth Assossment 

3.3.' Risk Duo to Bilckground 

Background risks cnn rosult from lnorganlcs tMt aro naturally occurring at a slto. Calculation 

of background risks using tho same mothodology as slto risk ostlmatos provldos 0. fro.mo of 

referenc~ for risk lovols calculated at a slto. This Information provides a basis for dotermlnlng 
-risk-basad remediation goals, which In some circumstances may be set at target risks 

comparable to background rothor thnn dofault valuos (1.0 .• cancer risk of 1 E·G or h:lzard Index 

of 1). Background risks can also affect doclslons at sitos that have constltuonts for whiCh thoro 

Is a throshold of toxicity. For somo Inorgnnlcs, background intakos may bo naar a toxicity 

throshold such that Incromontal intakos associatod with contnmlnatlon may be unacceptablo. 

Background risks cnlculotod hora use the sarno oxposuro assumptions by which SALs are 

ca.lculatod. SALs are basod on health·protective nssumptlons for a rasldontial scenario 

(EPA 1995,1307). For 5011 exposuro, the pathways include Incidental soil ingestion, Inhalation 

of rosuspended dust, and dermal contact with soil. Because background soil data represent 

geographically divorso locations, bnckground risks aro estimated for both a median concontratlon 

and tho UTI. from tho ontire bnckground data sot to presont tho range of potential risk 

assoclatod with different soli constituent concentrations found In and around Los Alnmos. Tho 

background risks based on the SAL residential exposuro model aro provldod in Table 3.4.1-1. 

Risks due to bacl(ground concentrations are presented for both noncarcinogonlc and 

carcinogenic outcomes. Tho potontlal for adverse noncarcinogonlc honlth effects is estimatod 

by a hnzord quotlont. Intakos loading to a hazard quotlont less than 1 are not associatod with 

advorse hoalth affocts. NOM 01 the modian background concontmtlons rosult In Mzard 

quotlonts graaterthan 1. Tho haznrd quotient of the LITL concentration for manganose oxceeds 

1 (1.9). Howevor. given tl1I3 unlikely occurrence of this concontration, the consorvativo 

assumptions In the exposur~ aSSQS5ment, tl'lO margin ot safety in tho roforence doso, and tho 
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SOIL 

TABLE 3.4,'·' 

RISK DUE TO BACKGROUND CONCENTRATIONS OF SOII..INORGANICS 
ASSUMING A RESIDENTIAL SCENARIO" 

SOIl. CONCENTRATlON 
INORGANIC emS/kg) HAZARD QUOTlENT UFETlME CANceR RISK 

Modlan UTI.. Median un. Modlan UTI.. 

Aluminum 10000 38700 0.13 O.S ncb ne 

An!lmol'lY 0.6 1.0 0.019 0.032 ne nc 

Anlenic 4.0 7.82 0.18 0.36 1.2E·5 2.4E·5 

Barium 130 315 0.025 0.059 !'Ie nc 
Boryllium 0.895 1.95 0.0027 0.0059 6.45·6 1.4E·5 

CadmiumC 0.20 2.7 0.0053 0.071 '.4E·10 ,.9E·9 

Chromlumd 7.2 16.1 0,00009 0.0002 ne ne 

Cobol! 0.0 19.2 0,0013 0.0042 nc nc 

Copper 5.75 30. 0.0021 0.0" 
. Me ne 

l.oad 12 23.3 0.03 0.058 ne nc 
Mangonoso 320 714 0.84 1.9 nc 

Mercury 0.05 0.1 0.002? 0.0043 nc 

Nickol 7.0 '5.2 0.0047 0.0' nc ne 

Solonlum 0.3 1.7 0.00078 0.0045 nc ne 

Thallium 0.2 1.0 0.033 0.10 nc nC 

Umnlum 0.9 1.87 0.0039 0.0081 nc nc 

Vanadium 21 41.9 0.039 0.078 nc ne 

ZInc 30.7 50.8 0.0013 0.0022 ne nc 

II Risk estlmatos nrc bnsed on referonco dosos. slopo factors. and EPA Region 9 doloult OXPOSUfO 
assumptions effoctlve In April 1996. 

1:1 nc • noncnrclnogon 
C Cancor risks for codmlum oro basod sololy on Inhalation 01 resuspondod dust. 
d Naturally occurrfng chromium is aesumod to oxist in a trivalent stDte. 
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oxcoedanco olleso than a 1actor 01 two, this Intoke estimate is not axpeotod to be associated 

with advorso health effocts. 

Four of tne background Inorganlcs providod in Tabla 3.4.1·1 are also carclnogons. According 

to tho dofault oxposuro assumptions usod for SALs. tho IIfetimo eaneor risks duo to bnr.:kground 

rosidontial soli exposure aro estiml.ltod at 1 to 2 In 100 000 for arsonic and beryllium. 

Theso background risk ostlmatos provldo a framo of roforonco for a risk-basod scrooning 

assessmont and sfte dacisions. If a site-specific risk assossment is nocossllry to further 

ovaluato risks. background risks can also bo calculatod using tho slto/sconarlo-spoclflc -assumptions to assist In the romedlalactlon docl::.lons for tho slto. 

3.3.2 Risk Assos5mont 

NO quantltativo site-specific human hoalth risk assossments woro porformed tor thoso PRSs. 

In sevoral casas, slto datQ woro compared to Industrial preliminary ramedlallon goals in 

qualltatlvo risk assossment:;. 

::1.4 Ecological Assessment 

In cooporation with tho Now Moxico Environmont Doportmont (NMEO) and EPA Raglon 6, tho 

Laboratory ER Projoct Is developing an approach lor ocologlcal risk I.lssossmont. Furthor 

discussion of ocologlcal risk assossment mothodology will ba doferred until the ecological 

exposure unit methodology being dovelopod hos boon approved. Whon complated, tho 

ecological risk assossmont will be provldod as an attnchmonl. 

4.0 RESULTS OF QUALITY ASSURANCE/QUALITY CONTROL ACTIVITIES 

ThiS soction rovlt:lws tho Impact on dill0 usability 01 loborotory quality control (Oe) rosults 

summarlzod in Appondlx 13 01 this roport. os woll as results from flold OA samplos and tho 

ovorall porformance 01 tho HE fiold scroenlng methods. 

A total of 90 laboratory samplos ore associalad with Ino twalvo PRSs included In this roport. 

With the oxceptlon of ono follow-up sample for PRS 1 6-006(c) col/ectad In '996 and 4 samples 

for PRS , 6-028(0) collectod in , 997.011 ware collectod In tho 1995 Hold season and analyzed 

by a single contract laboratory. Tho 90 snmplcs discuSSOd in this roport wore botchod togothar 

with '21 othor samples collected by Field Unit 3 during tho somo time periods, so "oma of tho 

Inboratory OC rosults (In ~artlculor, matrix splkos .:lnd dup!lcato t'II1alysos) may hovo beon 

obtained from samples thot oro not dlscussod in this report. Such rosults aro conslderod 
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relovnnt for the annlysos of samples In the samo analytical catchas. and aro Included In the 

reviews of this Chaptor and Appondlx B. 

Twolvo fiold dupllcato pairs of samplos nnd two PI: samplos wore colloctod during the 1995 

fiold soason and submitted with tho othor samplos dlscussod In this report. Flold duplicates of 

surface sllmplos woro eollocated with the original samplos (typo CO In Table 4.0-'). While fiold 

duplicates of subsurfaco samplos wero splits collocted after the sample material was 

homogonlzed In D. aluminum bowl (5P). Two rlnaato samplos (type 5S) were collected at tho 

end of tho soason. While not al/ of tho samples IIstod In Tablo 4.0·' are associated with tho 

PRSs discussed In this report. all wore collocted by the samo flold teams In tho samo field 

soason. Thus the rosults may bo usad to Clssess problems, If any, associated with the 

colloctlon, handling and shipping of tho samplas conslderod In this report. 

L.ANL quality control (OC) reClulrements for all routino sample analysos porformed by oxternal 

subcontrQctor laboratorlos are glvon In tho Environmontal Rostomtlon Project analytical 

sorvlcos statomont of work (SOW) (I.ANI. '995. 1278). For routlno organic and InorganiC 

SAMPLE 

03113-9500259 

0316-95·0504-

0316·95·2000 

0316-0502001 

0316·95-2010 

0316·95·2011 

0316·95·2012 

0316-95-2013 

0316·05-2014 

0316·95·2015 

0316·95·20,6 

0316·95·2017 

031 (j-9S·2018 

0316-95·2019 

0316·95·2020 

0316·95·2021 

• NA. Not Applicnblo 
b Sao IOxt 

Scpt"mbtlf 29, 1997 

TABLE 4.0 .. ' 

1995 FIELD QA SAMPLES ATTA·16 

TYPE!! 1.0CATtON PRS RELATED SAMPLe 

CO 16-1587 10·003(a) 0316-95-0256 

SP 16-2166 16·02602) 0310.95-0502 

PI! NAo3 NA NA 

PE NA NA NA 

SP 16·15213 16·021 (a) 0316·95.()::!10 

CO 16'1456 1 a·026(b) 031 6-9S.()1 18 

CO 16·1382 1 6'()2 1 (e:) 0316-95-0030 

CO 16-1383 16.Q21 (e:) 0316-95-0031 

SP 16-1453 16·026(b) 03'Ga95-01 1 1 

SP 16-1379 16-02' (e) 0316-95·0044 

SP 16-1582 16-020 0316·S5.()483 

CO 16-2167 16·010(03) 031609500392 

SP 16·1290 1 G·01O(k) 03'6095-0378 

SP 16,'236 1a·010(m) 0316-95·0380 

5B NA NA split spoon snmplos 

EB NA NA hand auger s:.mJ)los 
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analyses, the LANL requirements oro based elthOr on requirements contained In tho EI'A 

Contrnct Laboratory Program (eLI') sow or guidanco provldod In the EPA SW-846 procedures. 

LANL requiroments for the routine radlochomlcal analysos hava be on ndaptod from tho ePA 

requlromonts for organic nnd inorganic analysos. Batch-spoclfic CC samplos. such as blank. 

matrix splko. and dupllcato samplos, must bo nn31yzod at a froquency of OM CC samplo for 

oach Instrumental method. each sample matrix. and/or oncl, analytlclli batch. whlchovor Is 

moro froQuent. The inorganIc ilnd rodlochemlcal mothods also roqulro tho analysis of a 
laboratory control sample with each analytical batch. Known amounts of surrogatos are added 

to most organic analyses, and their recovery during analysis provides a sample-spoclflc CC 

measure. Tho LANL roqulroments lor the Iroquency 01 non-,batch spoclflc CC procedures and 

samplos. such as Initial calibration and continuing callbrlltlon verlflcotlon, adhere 10 EPA 

rec;uiromonts tor oach specific organic nnd inorganic Instrumontal tochniquo, 

In addition 10 roporting results for CC samplos and othor CC proceduros. analytlcallaboratories 

routinely supply qUllllller codes with tholr results indicating which results may bo allected by 

probloms indlcaloc by out-of-control CC rosults. Those laboratory qualifiers. Included In 

FIMAO, oro to be distinguished from data qUilllflers addad by baselino or focused validation, 

which are discussed bolow. Satch-spociflc ac Indicators (o.g •• rosults for duplicato. blank. 

spike and laboratory control samplos), surrognto nnd tracor rocoveries, and laboratory 

qualifiers oro also nvailoblo in FIMAO. Non batch-spoclflc OC Indicators oro not provided 

oloctronlcolly In LANL's curront electronic dellvorablo but aro dlscus:;ed below. 

All of Ihe data discussed In this roport havo also undorgon" basellno vallaotion by data 

valldators, who havo accoss to all of tho OA/Oe in~lcators roportod by tho nnalylicallaboratorlos 

Including non botch-spocific Indicators such as initial nnd continuing calibration r05u1W. Whero 

those indicators suggost thaI a rosult is 01 loss than oxpocted nccuracy or precision. this is 

communicatod to tho data usor both in hard copy validation roports and also by tho assignment 

01 data quallflors which nrc recorded In FIMAD. Table 3.1.2-' providos dellnltlons of the data 

quollfiors usod. As discussed in Section 3.1.2, tho purpose 01 data quallflcatlon is not to roject 

data but rothor to onsuro that its merit Is understood and that the data are usod appropriately. 

MU", moaning that tho analyto was nnalyzed for but not dotectod, Is tho most comr."lon laboratory 

qualiflor, For the sako of efflcloncy, basoline valldators do not copy £1 loboratory MU· qualHlar 

into tho data quallflor flold in FIMAD. If thoy agroo with thO laboratory IOU", thoy laavo tho data 

quallflor flold blank. Thoroforo, whero tho data quallfior flold Is ampty and tho laboratory 

qualifier is ·U", tl,o rosult is accoptod as {} non-dotoct, 
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Aftor "UII
, tho most commonly occurring laboratory and data qualllior Is "J", Indicating that tho 

rosult Is "ostimated" (see Table 3.1.2·1). While thero oro other reasons why a result may be "J" 

quallflod, by far the most common one Is that the result IIos between the instrument detection 

limit (101.) and the ostlmated quantltatlon limit (EOI.). Bolow the EO I., qua nUtation Is loss 

preclso than abov~ tho EOL. Thus tho "J" qualifier most olton Indlcatos that a chemical has 

boen detected, but at levols so low that It cannot be woll Quantlflod. This Is not an Indication 

of any doflcioncy In tho data beyond tho IImltlltions Inhorent In the analytical method, 

"J"·quallfled rosults aro usod Ireely In this roport. Whero the "J" qualillor has beon asslgnod for 

somo other roason, th:lt Is notod In Appondlx B. 

Whoro baseline validation or prollmlnnry revlow of the data has Indicated a neod, additional 

10cused dato. validation has bean pertormod on somo of the data discussod in this report. The 

purposo of focusod data validation Is spoclflcally to assess tho Implications (If o.ny) of Idontifled 

deflcloncles In tho data for the decisions considerod In this roport. The fasults of focused data 

validation and consequent modifications to tho data qualifiers assigned by the baseline 

valldators are dlscussod In detail In tho following subsoctlons. 

4.1 Inorganic Anulysos 

A total of 90 samplos woro submitted lor Inorganic analY:los, Including cyanldo for four of tho 

samples. Satch-speclflc OC samples Includo at loast one matrix splko and dupllcoto analysis 

por batch (for which matarial from ono of tho customer's samplos Is used), plus prepa.ra.tlon 

blanks and in somo cases laboratory control samplos preparod by tho onafytlcallaboratory. 

CA/CC rosults for thoso analytical rOCluests :no summarl;:ed In Appendix B, Table B·3. Tho 

methods usod woro Mequnto to dotoct all anolytos at concontrations bolow their screening 

action levels, and most within background concentration lovels. The CA/OC results woro 

satisfactory for most roquests. Exceptions aro Itomized In Table 8·3 and furthor discussed 

balow. Overall the data are judgod to bo 01 adoquate quality lor the uses to which It Is put In 

Chapter 5 of this roport. Tho remainder of this subsoctlon discusses the rosults of focused 

vnlldatlon and problomatic aroas In more detail. 

I norganlc chemicals that oro not roadlly dotected at background concontrations by the mothods 

usod aro antimony, cadmium, mercury, selenium, sliver and thnilium. Othor chemicals which 

cannot bo well quantiflod ovor at least part 01 tholr background range oro beryllium, nickel, 

cobalt and sodium. Whon not reportod as undet(lcted. theso chomlcllls oro froquontly qualified 

as "8" (ostlmatod) by the analytical laboratory. Another common basellno data qualifier In 

thoso casos Is "P", afton appllod bocauso tho dupllcato analysis WQS not within control limits 
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(Indicated by a laboratory quallller of .... ). Duplicate recovorles outside control limits nre not 

surprising whon tho chemical Is prosent at background concentrations and thesa background 

levels are nonr thO dotectlon limit for the analytical methods. These "P" qualifiers havo boen 

roplaced by "J" during focusod validation. In general, theso "J" Clunlltlers do not soriously 

impact the u~abillty of the data because the "ostlmated" results aro well within background 

levols. The fow exceptions arc evaluated In slto-spociflc context In Chapter S. 

Low spike rocovorles for chromium and lcad woro reported In requost 924, which Included 

samples from PRSs 16-026(v) and 1 6·030(g). Chromium was Identified abovo background In 

PRSs 16-026(v) and 16-030(g). but In no case was It grenter than 20% of Its SAL. Load was 

idontlflod above background In PRS 16·026(v), with a maximum value of 25% of SAL in one of 

the samples from roquest 924, and above SAL In 16-030(9) in a samplo that did not como from 

request 924. 

Low splko recoveries 10r chromium in requast 1392 also lad to some results for PRSs 16-026(v) 

and 1 6-028{a) being qualified as "J.". However, thero is no evidenco for a release 01 chromium 

at PRS 16-028(0), which also Includes 4. samples analyzed In another request. Rosults for PRS 

16-028(0) samplos In roquest 1392 aro uniformly below 4 mg/kg. 

Mercury was detected In the blank sample for request 981. whiCh 'includod one somple from 

PRS 16-026(v). Mercury was roported at the quantltation levol, 0,1 mg/kg, In this sample; this 

rosult was NU· qualified by bosellne validation becouse of 1110 blank contamination. Howover, 

mercury was detected at levols of up to 9.2 mg/kg in othor samplos from this PRS. 

Rolatlvo standard deviations (RSDs) for inorganic chomicals, as measured by flold duplicates 

and collocatod somples, were generally less than' 0%, Indicating that local heterogeneity and 

samplo collection ond hondllng proceduros did not contribute significantly to variability In tho 

rosults. (RSDs up to 20% in loborotory duplicates ~ro consldereC! acceptable for most Inorganic 

analytos, and field duplicates can be expected to be more variable thon loborntory duplicates.) 

Iron, magnosium, and zinc woro bolow performance Ilccoptanco limits for PE samplo 

03,6·95·2000. whoroas antimony, not ona 01 tho splkod chemicals, was reportod at 

".4 mg/kg. NOM 01 thoso chemicals have boon notod as probloms at TA·' G. howevor. 

Mercury was reportod about 25% abovo the upper performance acceptance limit for PE sample 

0316·95·2001. This may indlcato that mercury obs~rvations of 0.09 to 0.17 mg/kg In lour 

samples trom PRS 1 6-006(c), which were includod In the same laboratory balch, oro spurious 

results. MorCl,Jry was not dotected in any of thO romaining live samplos from PRS ,6-006(c). 

Mercury was also reported as estimated at 0.07 mg/kg (bolow tho EOL) in PRS 11 -012(b) 
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sample 03' '-95·0014 from this batch, a result which is considered spurious and not roported 

In Chaptor 5. 

CalCium, Iron, and sodium wore roportod In both rinsato samples at ostlmatod quantities up to 

309 ug/l for calcium In the hand-auger rlnsato (03,6-95-202'). In tho split-spoon rlnsato 

sample (03'6·95"2020),2.1 ug/l 01 lend was reported. and 34.1 ug/l of zinc was reported In the 

hand"nugor rinsatQ samplo. Imporfect decontamination may have caused slight upward bias In 

Inorgonlc rosults for some samplos. 

4.2 Radiochemical Analyses--

A total 01 22 01 tho f10ld samplas discussed In this report woro analyzed for total uranium, and 

16 for other radlonuclldes by gamma spectroscopy. Batch-spacl1le OC samples 10r Isotopic 

analyses usually Includo a duplicate analysiS using material from one of tho customer's 

samples and a proparation blank preparod by tho analytical laboratory. Batch-specific QC for 

total uranium Is slmllnr to that USQd for Inorganic analysos. 

ThO mothods used wore adoquato to detect all analytes Implicated by historical Information 

bolow tholr scroanlng action lovels and most within background concentration levols. Basellno 

validation Idontlfled no problems with any of these analyses. Ovorall the data are judgod to bo 

of adequato quality lor the decisions In Chapler 5 01 this report. 

All uranium results but ono wore below tho UTl.s for soil and tuff (Obt4) samples prepared for 

analysis by a total digestion mathod such as was usod tor Ihese samplos. The only gamma 

spoctroscopy nnalytos dotacted waro K-40 and CS .. 137. Potosslum-40 Is naturally presont In 

goologlc matorlals. and Is used sololy as a radiological prOCOS5 Indicator (environmental 

Rostoratlon Ooolslon Support Council and Enrth Science Council 1997. '414). Ceslum-1S7 

was dotactod In four samplos near the rim 01 the canyon below outfall PAS 16 .. 006(c), but the 

roported results lor these surfaco samples were below tho background screonlng laval of 1.65 

pel/g. which roprosonts a regional background level due to atmospheric tasting in tho 19605. 

Tho rolatlvo sto.ndo.rd deviations for olght field dupllcnto pairs measurod lor total uranium were 

loss tMn , 5%, indicating tMt locnl hoterogonolty and sample colloctlon and handling procedures 

did not significantly increase variability In the results. 

In tho split-spoon rlnsoto samplo (OS1 G-9S-2020), 58.4 ugll of totnl uranium was reported. 

Importoct docontamlnation may havo causod slight upward bias In total uranium rosults tor 

some samplos. 
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One rlnsate sample was analyzed by gamma spectroscopy. This sample did not contain 

radlonuc!lde contamination. 

4.3 OrgDnlc Analyses 

A total of 85 of the flold samples dlscussod In this roportwore analyzed forSVOCs, and 39 wore 

analyzed for VOCs. Of the 77 samples analyzed for high oxploslves, 20 wore analyzed for 

TATB, F>ETN, nltrogunnfdlno, and nltroglycorln, in addition to tho standard HE sulto. 

Qualifications placed on those results by routino data validation are summarized In 

Appondlx 13, Tablos B-2, 13-4, and 13·6, of tbls.. report. 

Volotllos; Laboratory CC samples for volatllos typically Include duplicate and matrix spike 

analyses performod on samplo material provided by the customer, nnd blank and blank splko 

analyses on samples proparod by the laboratory. Samplo-spocific Indlcators-surrogo.tes and 

Internal standards-oro also usod. 

Blank contnmlnlltlon by common laboratory contaminants such as mothylono chloride and 

acetone was notod In tho majority of tho datn packagos. Other problems woro more sporadic 

and, overall, did not affact tho data usod for docislon making as described In Chaptor 5. Tho 

extonslve problems mentionod in connoctlon with roquost number 1391 in Table B·6 ara nil 

associa.ted with snmplos from F>RS , 6-02Q, which is not Includod In this roport. Volotllo 

contamination was not a problem for any of tho TA-16 PRSs Investlgatod. 

Request number 249 listed 1.2.3-trlchloropropano as detElctod In samplo 031 f.;j·95-02, 3, 

associated with PRS·16-021 (0). Focused validation showed no analytical evldonce of 

1,2,3-trlchloropropano In Iho raw dolo tor thiS sample. Tho orror Is baing corrected by the 

laboratory and the electronic information in FfMAD will be altorod to show this corroction. 

Few volatile organic compounds wore detocted In the field dupllcato pairs, but thosa that wore 

reportod (primarily acotono. trichlorofluoromothano. and p-Isopropyltoluono) had RSDs of less 

than 20%, Indicating that local hctorogenolty, and sample collection and handling procedures 

did not significantly Increase variability in tho rasults. 

No volatllo organic compounds woro dotQctod In the two rinsato samples. 

Semlvolntltes! Laboratory CC samplos lor volatiles typically includo duplicato and matrix spike 

analysas porformod on samplo material provided by tho cusromor, and blank and blank spike 

analysos on samplos propared by tho loborlltory. Sample-specific Indicators-surrogates and 

intornal standards-aro also usod. 
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Phthalate contamination of method blanks was noted In many of the data pack3~os. Phthalntes 

are also common In the envlronmont. at low lovols. 

The samlvolatlle data for PRS 16-0,0(0) samples 03'6·97-0383 through ·0390 from requast 

1'54 woro rejectod bocauso holding tlmos woro mlssod by 35 days. However. no somlvolatile 

compounds apart from a phthalate wore detoctod In any sample from this PRS. Including five 

for which tho annlysos wore accopted. Phthalato contamlnntlon was roportod In tho associated 

mothod blanks. 

PAHs. which woro dotoctod In up to flvo flold duplicate pairs. wore ropllcatod In such pairs to 

within 30% (and on average within 10% to '5%). Variability 01 this magnitude. whethor due to 

local hOtorogonolty In the soli or to othor aspocts of tho sampling and analysis procoss. does 

not significantly affoct tho usability ot tho data whon rosults oro far below SALs. In other cases, 

doclslons wero basod on a sot of measuroments trom a site that vary by two ordors of 

mognltudo. Relative to this lovol of variability within a PRS or oxposure unit, tho observed 

dlfferencos between field dupllcato results were Inslgnlllcant. 

Benzo(b)fluoranthono was Incorroctly roportod as bon:o(k)fluornnthono In PE snmplo 

03' 6-95-2000. As the formor compound Is moro toxic than the lattor. this typo of error could 

lond to lalso negative conclusions at a site. Howovor, the PAHs at TA-' 6 aro Invariably found 

In groups. Including sovernl with SALs as low or lowor than thot of ban:o(b)fluoranthona. Risk 

at theso sitos is usually driven by bonzo(a)pyrone, which was roported within porformonce 

accoptanco limits In both PE samplos. All compounds woro within porformanco accoptance 

limits in the other PE sample. 0316-95·2001, although. as reportod In Table 8-4, this sample 

had to be dllutod ond reonalyzod duo to tho prosonce of compounds Ilt lovels outsldo the 

callbrntlon rOl'lgo. 

No somlvolatllo organic compounds woro detected in the two rlnsato samples. aport from 

bls(2-othylhoxyl)phtholate at low lovols that may havo been associated with blank contomlnatlon. 

Howevor. surrogato recovories were low lor the split-spoon rinsate (0316·95·2020). and non

detected valuos are qualified "RPM" (Tobie 8·4, request number, 436.) Those rlnsote data 

woro not u50d for doclslon purposos. 

High Explosives: Laboratory ac samples for volatiles typically Includo 1:1 duplicate analysis 

performod on samplo motorial provided by the customer. and analyses of blank and spiked 

samples propared by tho laboratory. MatrIx spikes oro also Includod In tho standard 

He anolysos, but not In the extended sulto. Samplo-speciflc Indlcators-surrogatos and Intornal 

standards-aro also used. Laboratory control samples tHO not requlrod and tMlr absonco. 
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although noted In many cases by tho baseHno data valida tors (seQ Appendix 8). Is not 

consldared a deficiency. 

Many of the HE results wore qualified "PM or-PM" (I.e., prolossionaf judgment should be al'plled 

prior to using the data) by the baseline data vnlldators. Most of tho obsorved probloms ralatod 

to the high levals of HE contamination In some Of tho samples botched with the samplos 

discussed In this roport. Those samples required numerous dilutions and, in soma cases. 

!lpeciat samplo preparation techniques, which compllcatod the Interprotatlon Of tho high 

performance liquid chromatography (HPLC) Chromatograms, Surrogato rocovorles wore 

sometlmos affected by the high concentrations of TNT and ROX (ospocially In confirmation 

column rosults, whoro tho surrogate elutes at almost tho samo time as ROX). Quantltatlvo 

results for samples with low to modorato levels of HE, which Includos all samples dlscussod 

in this report, are eonsldared valid. 

The various forms of dlnltrotoluene (ONT) wero moasurod In field duplicate pairs with RSOs 

ranging up to 40%, wharoas HMX, ROX, and TNT hnd RSDs below 15%. This lovol of variability 

could bo a problem for 2,4·0NT, which has n vory low SAL, but It Is accoptablo for HMX, ROX, 

and TNT, which aro tho most signlllcanl HE contaminants at TA·16. Usually at loast OM of the 

latter HE contaminants Is pre:;onl whon 2.4-DNT is prosont at lovels of concern, so that no 

docislons will dopend sololy on unroliablo measuremonts 01 2.4·0NT. 

Rocovories of 84% to 99% woro obtalnod lor Ilvo nitroaromatlcs In PE samQlo 0316-95-2001. 

For sample 0316-95-2000, 89% rocov(Jry of tho 2,4-0NT In a semi-volatile PE material was 

roportOd and monsurcd using the standard HE analytical procedura. Spurious ROX, TNT. and 

tOlryl hits on the socond column (but not tho primary column) wero also roportod for PE samplo 

0316-95-2000, 

HMX and ROX wore detectod at less than 0,5 ug/l in the hand-auger rlnsate sample 

(0316-95·2021), and TNTwDS dotoctod ilt loss than 0.25 ug/l in both rlnsato samples. Although 

those levels of residual contamination would bo unlikoly to alfoct 1leld rosults, they may 

Indicate that It is difficult to remove all trilces 01 HE from sampling oquipment. ThOrefore. HE 

analyses could bo blasod high, 
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S.O SPECIFIC RE$ULTS, CONCLUSIONS, AND RECOMMENDATIONS 

This roport discusses the' 995 sampling and analysis for '2 potential rolease sitos (PRSs) 

locatod ot Technical Aroa '6 (TA·'6). Slto Information, results of analysQs, ovoluatfon of 

contamination. and human-health no further action (NFA) rocommendatlons for thesa PRSs 

aro presented In this soctlon. Table 5.0-' summarizes the PRSs. Figura 5.0-' shows PRS 

locations. 

TABLE 5.0.1 

PRSs IN THIS TA-1G REPORT 

SECTION PRSIO LOCAT10N PRSTYPE RECOMMENDATION 
5.1 11-012(t1,bl TA·" M.aClDZlno footpnnts NFA. emonon 5 
5.2 13-003(0) TA.160340 Inoctlvo soplle tank NFA. emonon , 
b.J 16-006(c) TA·l0010 Soptle svstom NFA. COlonon !) 
SA 16-006(ClI TA"6-3~O Sopuc svstom NI-A. COlon on 5 
5.5 16.o10lnl 8umlng_ Ground FIOSl'l pad NFA. Cnlonon 5 
5.6 HI·02Hn\ TA·16-450 FIOOr-dmln out1nll NFA. COl0Mon 5 
5.7 le·0261CI T A· 1 1)o30!) HE sump ouTfnll NFA, Cntonon b 
!:i.a lti·026(dl TA·16a3~i HE sump outfall NFA. emonon 5 
5.9 16·026(\11 TA·16-460 HI:: sump oul1nll NFA. Cntonon 5 
5.10 16.028(01 Humlng Ground OmlnaQo N~A. Cnlonon b 
5.11 16·030(!'l) TA.10080 HI: tlumlt oul1nll NFA. emonon b 

PRS In this report tHO proposed for human-hoalth NFA basod on two criteria: 

• Criterion 1 "The site cannot be located or has been found not to oxist. Is Q duplicate PRS, 

or is located within and thereforo, invostigatod as part ot another PRS: 

• Crltorion 5 "The PRS has baen charactorizod or remedlatad in accordance with currant 

applicable state or fadQrlll regulations, and tho available data indlcato that contaminants 

poso an occopto.blo lovol of risk undor current and projoctod future land usa," 

All PRS discussed In this roport remain eligible for turther characterization and cleanup basad 

on ocologlcal risk. surfaco wator concerns. or other rogulatory criteria. None of the PRSs 

doscribed In this report oro being proposed for removal from tho HSWA Modulo. 

Admlnlstratlvo procodure (AP) 4.5 Part B was filled out for all of tho PRS prosentod In this 

report during August, 997, PRS 1 S-026(v) and H)-028{o), which appoar In this report. were 

dIrectly Idontltlod as high-priority sites for surfaco water ISSUQs. PRS 16-016(c), which Is 

downgradlont from PAS' 6-01 O(a). and PRS 16·003(m), which Is the sump associated with 

drainago 16-030(g). aro high-priority PRSs for surlnco wator that are nssocintod with PRS 

prosontod In this roport. 
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5.0.1 Constltuonts Without SALs 

Constituents without adoquoto toxicological critoria to colcultlte SAL.s wero dotoctod at 

multiple PASs descrlbod In this report. Tho rationale for eliminating thesa constltuonts (lS 

copes Is provided In this section, rathor than in thO individual PFIS write-ups. 

5.0.1.1 Polynuclear Aromatic Hydrocarbons 

A select group of polynucloar aromatic hydrocarbons (PAHs) without SALs wora detoctod ot 

tho PRSs prosented In this roport at low dotoctlon frequenclos, and ot !ow concontratlons (low 

ports por million). Infroquant detoctlons of thoso compounds ilt low eoncontrations do not 

reprosont a contamination problom posing a potontial risk to human hoalth or the onvlronmont. 

SAl.s are not available for these compounds due to the absence of EPA-occepted toxicity 

crltorla to calculato scroanlng valuos. In goneral. tho potontlal impacts Irom the low 

concentrations of those compounds Is addrossed during the evaluation of the PAHs that do 

havo toxicity criteria and SAl.s. Tho PAHs consist Of o.lnrgo family 01 compounds with a rothor 

largo rango of toxic potency. In calculating site risks, EPA and most state agoncies separato 

tho PAH Into two catogorlos: corcinogons and noncarclnogens. Carcinogenic PAHs oro 

evoluated by consldorlng tho available datu on tho carclnogonlc potency of dlflorent PAHs to 

dovolop toxicity oqulvaloncy factors (TEFs) lor the individual PAHS. Theso TEFs indica:a tho 

carcinogenic potoncy of oach compound rolotlvo to bGnzo{a)pyrono (SaP). Consoquontly, tho 

PAHs analyzod that do hovo SALs oncompass a substantial portion of tho risk duo to low levels 

01 these compoundS In solis. 

The list 01 PAHs without SALs In this report Includes br;)nzo(g,h,l)perylono. a. noncarclnogonlc 

PAH; pl1onc:lnthrono, a noncarcinogenic PAHs very slmliarto pyrena: and 2·methylnaphthnlene, 

a noncarcinogeniC PAH very similar to naphthlone. All 01 tho non-carclnogonlc PAHs hava 

SALs groator than 1000 mg/kg. The othor non-carcinogonlc PAHs without SALs are likely to 

have SALs of oqulvalont magnitude. Becauso the PAHs without SALs wore dotoctGd infroquently 

and at concentrations that ara orders of magnitudo below SAls for similar compounds; the 

ovaluation 01 PAHs Is considerod to bo completo attor the evaluation 01 I'AH with SAls 

avallablo. 

5.0.1.2 2-Amlno-4.S .. dlnltrotolucne and 4-Amlno·2,6 .. dlnltrotoluenc 

2·AmlnO·4,6·dlnlrrotoluone (2 ADNT) and 4·Amino·2,6-dinltrotoluone (4 ADNT) aro microbial 

roductlon products 01 tho nitro groups on the TNT molocuJ~. Henco. they Rrc froquently 10und 

at low·lovols in association with "rNT contamin41lion in solis. Noltnor 2·ADNT or 4·ADNT aro 
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usod In tho synthosls of organic c.ompounds or IlS Industrial products, and thOro has thoroforo 

beon IIttio Interost In their toxle ol1oets on humans or laboratory animals. The limited amount 

01 data on thoso compounds suggest that they aro less toxic than TNT (Layton at QI. , 987, 15-

16·447). The TNT SAL Is 15 mg/kg. Both 2-ADNT and 4 ADNT aro found at lovols loss than 0.3 

mg/kg at all PRSo In this report. Tho prosonco of tht330 constltuonts at thoso lovols do not 

qualify thorn as COPCs, nor should the presenco of those constituents at thoso lovols 

significantly affect an MCE. 

5.0.1.3 Trlamlnotrlnitrobonzeno 

iriamlnotrlnltrobenzone (TATS) Is an Insonsltlva hlg~, axploslvo that Is oxtonslvely usod In 

modorn nucloar weapons systoms. No toxIcological crltorla oxlst for this compound. Howovor. 

duo to Its extrema Insolubility-It Is soluble only In SUlfuric acid and a fow other supornclds 

(Gibbs nnd Popolato , 9~0. 15-16-369)-lt Is likely to bo Inort in thO human digestivo tract. It 

was not mutagenic whon testod with flvo strains 01 Salmonolla ryphimurlum and In Eschorichla 

cof/straln WP (Gibbs and Popolato 1980. 15-'6'369). Honce, it Is IIkoly to presont minimal risks 

to either human or ecologlca! racoptors. 

5.0.1.4 Volat/Jo OrganiC Compounds 

!=I-Isopropyl toluono was found ot lovals less than 0.020 mg/kg at one PRS prosonted In this 

report (PRS , 6-021 (a». P·lsopropyltoluono Is also known as p·Cymone. This compound Is 

found In noorly 100 volatile oils including lomongrass. sago. thymo, corlandor, ond cinnamon 

(Lowls 1992 1 £;·16·646). It is mildly toxic by ingostion (Lowls 1992 15·16-646). It is likely tha: 

tho presenco of this compound Is duo to natural lorost littor presont at !=IRS 16·02, (a). It is not 

Ilkoly that this compound presonts a significant risk to human health at a love! of 0.020 mg/kg. 

5.1 PRSs 11.012(a,b) 

!=IRSs , 1 ·01 2(a.b) oro the sites of formor HE storage magazines TA·11·7 and TA·1 1 -8. 

rospectlvely. Theso PRSs aro recommonded for human·health NFA becouse no constltuonts 

wore detoctod abovo SALs. 

5.1.1 History 

PRSs '1-0' 2(a.b) aro dlscussod In dotail in Subsoctlon 5.16 of the RFI Work Plan lor OU 1082 

(LANL 1993. 1094). The maoazlnes wero built In 1944·5 and razod by intontlonal burning in 

19GO.lnformatlon rogardlng the plan for demolition is found In Ponland (' 959' 5·' 6·255). High 

TA-16 RFI Report 33 Sopt"mlJcr 29, 1997 

., 

.... 
I" ' .... . 
? 
"" 



RFI Report 

exploslvos (He), He Impurities. and He degradation J:)roduets woro tho potontlnl contaminants 

at thosa sitos. Prior to removal. those magazines wore detormlned to be HE-contomlnated 

(PenlQnd 1959. ,5-16·255). No other typos ot contamination wore noted. 

5.1.2 Description 

Those HE storage magazlnos wore 9- x , ,·!t wOOdon structuros with oarth borms on three 

sldos. They woro located approximately 225 ft north of TA·'6-310 In a lovol. soml-wooded 

roglon that drains to tho oast (Figure 5.0-'), Evidence of tho drlvoway thnt led to the magazines 

Js stili vlslblo. Tho current location of the soli usod In.the borms Is not known. 

5.1.3 Previous Investigations 

No previous Investigations hnve boon performod at theso sitos. 

5.1.4 Flold Investigation 

Tho goal 01 tho Phaso Iinvostigation was to detormlne using blasod sampling II anyconstltuonts 

wor~ at Q laval ot concorn. Tho sampling doslgn was blasod to datoct contaminants by 

collecting snmplos nt loentlons most Ilkoly to bo contamlna.ted, according to tho slto concoptual 

modol. Tho usa of thoso magazlnos only tor storago 01 raw HE and finished HE product and tho 

mode of romovol ot tho magazlnos by burning during docontamlnation and docommlsslonlng 

(0&0) activities suggested that rosldual contamination Is extremoly unlikely \It those PRSs. 

Thorofore IImitod sampling was proposed to ovaluate tho prosoncp. or absenCQ 01 contamination. 

Tho slto concoptual modol for roleasos at the HE magazlnos Is that contamination Is most IIkoly 

to have occurred via spill ago of HE on the 1I00r 01 tho magazino. followod by dlsporsal of thot 

HE to underlying solis olthor via leakago from cracks in thO wood floors or via sweoplng out tho 

doo",vnys of tho magazlno. It Is assumod that such solld-phaso discharge would havo resulted 

In tho highest constltuont concentrations in Mar·surfaco soils (0-0.5 tt). Bocause thoso 

struotures havo no plumbing and arc looatod on level ground, It was hypothesized that little 

hydrologic hond that could havo drivon oonstltuonts into the subsurfaoe would ever have beon 

prosent o.t thoso sitos. Minor dispersal of contaminants to shallow depths « , 8 In.) may have 

occurrod during ramoval or grading of the barms surrounding tho magazlno. This conceptual 

modol guidod snmpling Qnd scroonlng locations. Field screaning-partlcularly for thO HE. 

which are tho principal constituents IIkoly to be present at this site-was lurthor usod to bias 

samplo locations, basad on this concoptual modol. Tho Intont was to submit samples with 

positive sereonlng rosults lor laboratory analysis. 
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Tho sampling plan for theso sites collod tor analysis 01 tour surfllce soilsamp!es. at 0 to 1 a in. 

dopth, to bo collectod In tho four (lundrnnts of oach PAS. Prior to sampling. this pion was 

modifIed to colloct four samplos and field scrcen oach. Samples that scroonod posttlvo for HE 

would be sent for analysis. In tho absence of positivo field scroonlng. ono randomly seloctod 

sample would be sont for laboratory analysis. This dOlliatlon Is consistent with approved 

sampling plans tor other similar HE magazines at TA·' 6 and was proposed verbally to tho EPA 

Aoglon 6 ropresontatives by the DOE and LANL. and In writing prior to sampling (Jansan and 

Taylor'995. , 5-' 6·627).Tho EPA represontatlvo gave vorbal concurronco to thaso changes. 

Tablo 5.1.4-' lists tho samplos analyzod at those PASs. Figuro 5.1-:4'11 shows thQ locations of 

the screanlng and laboratory samples at thosa PRSs. 

TASlE S.'.~1 

SUMMARY OF REQUEST NUMBERS FOR I..ABOAATORY SAMPLES 
TAKEN AT PRSs 1'''012(n,b) 

DEPTH SAMPI.E 
SAMPLE 10 I.OCATION 10 PRS No. (tt) MATRIX SVOCa INORO. 

0311·95·0012 11·0008 " ·012(0) ','.5 Soil 1251 Il 1252 

031 '-95-0014 11·0010 11·012(b) 0.5·' Soli 328 ::329 

n. ER Ilnnlytlcnl roquo:! numbor 

HE 

1251 

32B 

Th(l PRS locations wore dotorminod basod on tho proscnco of grQvol roadways and on 

topographic indications of thO prosenco of thO lormor magazlnos. 

Four screaning samplas to n depth 01 1.5 It wore collocted tlt oach PRS with a hand augor. 

ThosO samplos wore flold scroaned using tho HE spot :ost kit. a sodium lodido dotoetor, and 

a PID. Tho lower limit 01 dotoctlon for tho HE spot tost kit Is 100 ppm. Sinco this dotocHon limit 

oxcoads tho SALs for most HE. thoso rosults can be used to bios tho selection of aamplos for 

laboratory analysis but not to quolify tho sito as uncontaminated. Positlvo scroanlng rosults 

from any of thosa throo field mothods would bo used to bias tho soloctlon of sZlmplos for 

laboratory annlysls. Tho HE and radiation flold moosuromonts woro nogatlvo tor all somplos. 

Feur of the olght samples had positive rosults with tho PID. Tablo 5.1,4-2 identiflos those 

samplos Ilnd thoir values. Tho samplos with tho highost PIO roadlngs from onch PRS woro 

soloctod for laboratory analysis. It Is importllnt to noto thOt PIO is a generiC analysis technique, 

These Instrumonts olton give positive responsos to naturally occurring soil g0505. Laboratory 

analysl5 of 5011 samplos is necossary 10 distinguish botweon soil gos intorforoncos and tho 

prosence Of contaminants. 
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TABLE 5.'.4-2 

SUMMARY OF POSITIVE PIO SCREENING RESULTS 

SAMPLE 10 I.OCATION 10 PRS NUMBER DEPTH (tt) RESULT (ppm) 

03'1-95·0009 11-0005 11·012(0) 0-' .5 8.0 

0311·95·0011 11·0007 '1-012(0) 0-1.5 1.5 

0311-95·00,2 11-0008 '1·012(0) '-1.5 15.0 

0311·95·0014 11·0010 l' ·012(b) 0.5-' 5.0 

Soma minor doviLitlons from 11010 activities as describod in the accepted work plan (LAN I. '993, 

1094) wore requlrod during flold sampling. Tho dopth to tuff at somo of tho sampling locations 

was less than thot In tho approvod work plan. Additionally, cobbles and boulders at tho site 

intorforod with sampling from tho sur1aco to tho soil tuff Intorfaco with hond augors. 

5.1.5 Evnluntlon of Inorgnnlc Chemicals 

Inorganlcs woro not presont at levols greater thnn L1TLs ot PRSs 1'·012(a,b). 

5.1.6 Evaluation of Radlonuclldcs 

Radlonuclidos woro not analyzed for at PRSs 11·01 2(a,b) bocauso historical evldonco Indicates 

that radlonctlvo motorial was not storod in HE magazinos. 

5.1.7 Evaluoltion of Orgrmlc Chemicals 

No HE was dotf;lctod at aithor of these two sitos. Trace lovols of organiC constituonts woro 

pr~s~nt above detoctlon levols nt PRS , 1 ·01 2(b) only. Table 5.'.7·1 Indlcatos tho levels of tho 

constltuonts. 
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TABI.E 5.1.7-1 

PRS 11-012(b) SOIL. CONCENTRATIONS FOR 
DETECTED ORGANIC ANAL. YTES 

I DEPTH BENZOIC ACID BIS-(2·ETHYLHEXYL) DI.N·BUTYL. PHTHALATE 
SAMPLE 10 (tt) (mg/kgl PHTHALATE (mglkgl (mgfkg) 

SAL NlA 100000 32 6500 

eo!. NJA 3.3 0.33 0.33 

0311-1:15·0014 0.5-1 0.056 2.9 0.061 

The lovols of organic constltuonts dotocted wore far below SALs and do not presont a hazard 

at this slto. DI.n-butylphthalate and bls·(2-othylhQxyl) phthalate aro common plllstlcl:ors. Bls

(2·cthylhoxyl) phthalato was found In tho blank. Tho concontratlon found In the samplo was 

groator than 10 times tho value In tho blank and It Is thOrofare listed as prosent In the sample. 

5.1.8 Risk-Based Screening Assessment 

NO chomlcals wero prosont at levols above SAls. Vlsullllnspectlon 01 tho data Indlcatos that 

multlpre chemical evaluation (MeE) screening would yield a valuo far loss than the target limit 

of 1. 

5.1.9 HUman Honlth Risk Assessment 

No human health risk assess mont was performod for PRSs 11 -01 2(a.b) because there wero na 

constituents above SALsa 

5.1.10 Prollmlnary Ecological Assossment 

In cooporatlon with the New Mexico Environment Department (NMED) and EPA Region 6, tho 

laboratory Environmontal Rostoration (ER) Project Is doveloplng an npproach 10r ocolog\cal 

risk assess mont. Purthor ecological risk assessment at this silO will bo deforrod until this site 

can be assessod ilS part Of the ecological exposure unit mothodology currontly being developod. 

When completed, the ecological risk aSS05sment will bo provldod as an attachment, 

5.1.11 Conclusions and Recommendation 

Each PRS was divided into quadrants and ona samplo was collocted trom each quadrant for 

o total of olght samples for thO two PRSs. 01 tho throo field scraonlng tochnlquos omployed, 

only PIO gavo positlvo results. Tho samplo soloCIQd tor l.:lborotory Ilnolysis from each PRS was 
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tho sample with the hlg,ost F'ID moasuremont value. No inorganic or organic contamination 

was found abovo SALs In those samplos. No COPCs wor~ Idontlflod. Bllsod on theso rosUlts, 

thoro Is no significant risk to human health at those sites. Becauso of tM lack of hazardous 

constltuantf;, those PRSs aro recommended for human·health NFA based on NFA Critorlon 5. 

S.2 PRSs 13-003(D,b) 

PRS , 3-003(0) Is tho sop tic tonk oDsoclDted with" soptlc system thot also Ineludos a loach fiold 

(PRS '3-003[b». PRS '3·003(a) Is structure TA·16·486. ThO SO PRSs servod TA .. 1G·475 at 

TA-,3 (P·Site) during tho' 940s and oarly , 9505. Potontlol Roloase Sito , 3-003(a) Is proposed 

for human-health NFA basod upon N FA Crltorla ,. PRS, 3·003(b) has boon partially Invostlgated: 

however, addtlonal sampling will bo proposed In Q future Phaso 11 sampling and analysis plan. 

5.2.1 History 

PRSs 13·003(a,b) Ilro discussod In dotail in Subsoctlon 5.4 of tho RFI work plan (LANL 

1993,1094). 

This soptlc sySlom sorved an office and shop building (TA-'6·475) assoclatod with Implosion 

and initiator tasting. Englnoerlng drawing ENG-C· '64', shoot 1 of 7. shows that In 1944 the 

building, which had a tollat. lavatory, and small darkroom, was southwost 01 tho soptlc tonk and 

Icach field. Tho discharge 10 this soptic system is unknown, although <l ropon states that olther 

HE or radlonucHdo contamination might be prosont In tho subsurface soli near the soptlc 

systom (Buckland' 948, , 5·1 3-01 1,. Enginoorlng drawing ENG-A-51 11, sheet 2 or.,. Indicates 

removal of soptlc tank TA·1e-486 and building TA·16·475 took placo In 1951, but dOGS not 

Indlcato romoval of tho loach tiold. Building TA-16·475 will be investiga1ed as C·, 6-049. 

According to a 1944 construction drawing, ENG·C 1641, shoot 1 of 7. tho Icach fiold was 

approxlmatoly '00 It northeast of tho saplic tank. Tho soptlc tank was locatod northoast of TA· 

16·343. ThO PRS boundary wns detormlnod on tha basis of this' 944 onginoGrlng drawing. Tho 

entire area was leveled In tho early' 9505 whon TA·16·34Q and its ilssociatod structuros wore 

built. Portions of TA·'6·340 and its assoclDtod st!ucturos wero built on top of tho orIginal 

location of the septic tank. Potential contaminants at this sito wore Idontlflod as: HE. HE 

dogradatlon prOducts and impurities, mota Is (particularly sliver and barium), uranium, and 

laboratory chemicals such as solvants. 
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5.2.2 Description 

Tho soptlc tank dlschargod to tho loach flold through 4·ln. vltroous·cl~y tilo. PASs '3'003(a,b) 

oro located In a lovol and highly Industrlallzod area ncar TA·' 6·340 (Figure 5.0·'), 

5.2.3 Previous Investigations 

No previous Invostlgatlons hovo bean porformed at this slto. 

5.2.4 Field Investigation 

Tho obJoctlvo of Phaso I sampling at this slto was to detormlne via biased sampling If a release 

had occurrod from tho sop tic systom and drain IIno and If that roloaso caused contamination 

abovo action lovols. Tho sampling doslgn was blasod to dotoct cont~mlnQnts by colloctlng 

samplos o.t locntlons most IIkoly to bo contamlnatod, according to tho site concoptual modal. 

Tho sampling and ~nalysis plan was also dosigned to: C') dolinoato any contamination abov~ 

action lovols In both a vortlcaland downgradlent dlroctlons to support cloanup activities; and 

(2) provide sufflciont datil to support Cl preliminary risk assossmont. It contamination did occur, 

Phoso I Investigation would also idontlfy all COPCs. 

Tho slto concoptual modol for reloasas Ilt this noptlc systom Is that tho primary releaso 

mochanlsm to tho PRS Is by dischargo of constltuonts through tho soptlc tank to tho ossoclatod 

loach flold. LocatlonsJust boiow dralnllnos ordraln tllos In tho lonch field and locatlon~ boneath 

tho drolnflold at tho soll·tuff IntorfolCo woro hypothoslzod to roprosont localos of maximum 

potontlal contamination. It is assumed that dlschorgo In such systoms will rosult In the highest 

constltuent concontrations either at tho proximal or distal ends of tho leach field systom. The 

soll·tuff Intorface, a location of variation in hydrogoologlc properties and a posslblo slto of 

Intorflow, is IIkoly to be a zona of contaminant concontratlon. ThiS conceptunl modal guldod 

solection of sampling and screening localitlos. Flold screening was further used to bias sample 

loclltlons, based on this concoptual modol. 

Tho conceptual modol for this septic systom also assumed that tho soptlc systom, If it was not 

entlroly tocatod boneath TA·1S·340, could bo locatod using geophysical methods or pothollng. 

Tabla 5.2.4,' lists the samplos analyzed at PRSs , 3·003(a,b). Figure 5.2.4-' shows the 

locatlons of the screening and laboratory samples tllkon at In support of investigation Ilt these 

PRSs. As notod below, these samplos may not havo boon taken within the septic system 

because no Qvldence confirming the location of this system was found. 
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TABLE 5.2.4-1 

SUMMARY OF REQUEST NUMBERS FOR 1.ABOAATOAY SAMPLES 
TAKEN AT PRSs 13-003(o,b) 

I.OCATION OEPTH SAMPLE 
SAMPLE 10 10 (It I MATRIX VOCs SVOC. INORG. HE 

0313·95-0001 13·0001 1.5·2.5 Soli 124211 1242 '243 1242 

0313·95-0002 13·0001 304 Soli 1242 1242 1243 1242 

n. SA llnalytlcnl roquosl numbor 

RFI Report 

URANIUM 

1244 

1244 

The s'£Impring plan tor a septic system required two boreholes to be drilled at the proximal and 

distal and of the leach flald. Two ground ponotrntlng radar (GPR) goophysical surveys wore 

conducted at this slto to locato tho drilln IInos. The survoy identified subsurface anomalios at 

Il dopth 012.5 to 3.5 foct, but thOso signatures could be due olther to the leach field or to utility 

trenchos In tho area. Two drill holos wore Ildvoncod at thO distal ond ot thO PRS and ona holo 

was advancod and the proximal end 01 tho PRS. These locations did not provldO evidence of 

tho leach flold such as onglneorod 1111. Drilling tools could not be safely advancod In other 

locations duo to tho density of underground utilitios. 

Laboratory samples wore collected from the deopor (6.5 It) distal borehole. Split spoon 

samplors wor~ usod to collect SQven screanlng samples. two 01 which wore sent lor laboratory 

analysis. Sample 0313·95·0001 Wo.s collocted from tho dopth whoro the drain Uno was 

oxpocted to be located based on GPR survoys. Sllmplo 0313-95-0002 was colloctod from tho 

interval containing the soi/-tuff interfaco, Tho:JO samplos consist of one foot Intervals of tho soil 

column Instood of 6 Inchos as specified In tho RFI work plan. This is boca use tho smaller 

samples ylold insufficient materllli for tho rOQuosted analytical suites. All sllmplos woro flold 

scrooned lor HE with tho spot tost, tor rodiotion with n sodium lodido dotector. and 10r volotilos 

with a PIO. All flard screoning results wore nogatlvo. 

Becauso no other bOroholos can 00 sa10ly driliod in this QraQ,lurthor drilling eannot tnko placo 

at this slt13. Available tochnology was usod to locnte tho drain Iinos Ilnd soptlc tank without 

succoss. Analytical samples woro colloc:od from tho location most likely to havo intorsoctod 

the drain Jlno. The,so Ilmltod analytical rosults arc not sufficient lor milking an Ilsso:;smont of 

the laoch flold PRS. Further invostlgatlons will rCCluiro sampling via hand oxcavatlon, vacuum 

romovo.l 01 soli. and other lass nggrossillo mothods than drilling. 
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5.2.5 Evaluation of Inorganic Chemicals 

Inorganlcs wore not prosent at levols greator than UTl.s at PRSs 13-00S(a,b). 

5.2.6 Evaluation of Radlonuclldos 

Radlonuclidos woro not prosant at lovols noar SALs or UTl.s. 

5.2.7 Evaluation of Organic Chemicals 

Organic constituents woro not prosent abovo dotactlon lovols at PRSl) 1.3.-003(a.b). 

S.2.e Risk-Bused Scroenlng Assessment 

No COPCs wore IdentifIed during tho invostlgatlon. 

5.2.9 Human Hoalth Risk Assessment 

No human health risk assossmont was porformOd for PRSs 13-003(0, b) becauGo thoro wore no 

constltuonts above SALs or UTLs, 

5.2.10 Prollminary Ecological Assessment 

In cooperation with tho Now Moxico EnvIronment Dopartment (NMED) and EPA Roglon 6, the 

Laboratory Environmental Restoration (ER) Projoct Is dOl/eloping an approach for ocologlcal 

risk assessment. Furthor ecological risk assossment at this sito will bo deferrod until this slto 

can be assossed as part of tho acologlcal ~xposure unit methodology currontly bolng dovolopOd. 

Whon comploted. tho oeologicol risk assossmont will be provldod os an o.ttnchment. 

5.2.11 Conclusions llnd Rocommcndlltlon 

PRSs 1 3-003(<1,b) arc locntod in 0 highly Industrial/zod area. Tho most likoly location of thasa 

PRSs Is In an aroo. whOre significant soil dlsturbanco would have occurrod during tho 

construction of TA·' 6·340 and its associoted utilities. Tho donsity of subsurface structuros has 

made sampling Ilt this slto very dlllicuit. Ground ponetratlng radar was used to locata thesG 

PRSs without succoss. Sampling was conducted at locallons most liko!y to Interseot tho soptlc 

syctom w{thout do.mo.glng tho activo utilltlos In tM loach tiold PRS. The leach rield was not 

locatod. bascd upon the rasults of tho boreholos. 
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The soptlc tilnk, PRS , 3-003(a),has been removed according to onginoerlng drQwing ENG-R 

5"1, shoot 2 or7, and tho Englneorlng Structure list. No evldonce 01 the leach flold was found 

during drilling. Consequontly, PRS 13-003(0) Is proposed for human-health NFA based upon 

NFA criterion 1. Tho loach flold. PRS 13-003(b), hns not been located. Existing activo utilities 

provent further drilling Investigations without Incurring urulcceptable worker risks. LANL 

cannot assuro that this unit has been romovod and that this unit has beon adequatoly 

Investlgatod. A Phasa II SAP for PRS '3·003(b), which proposos Invostlgatlon using less 

Ilggrosslvo methods than drilling, will be provldad. 

S.3 PRS 16-o06(C) 

PRS 16·006(c) comprises a septic tank, TA·16·371. and Its associated 4-ln. vltroous clay pipe 

dralnllno and drainage (LANL 1990. 0145). This soptlc tank served TA·16-370, which was a 

facility usod for btulum nitrato grinding and non-HE machining. Potential contamlnQnts Include 

barium, VOlatile organics. and semlvolQtlle organics origlnatlng from machining and barium 

nitrate grinding actlvitlos In TA .. ' 6·370. It Is recommendod for human-health NFA becauso the 

contamination present at the oite Is below human-hoalth basad levals of concorn. 

5.3.1 History 

PRS 16-006(c) Is discussod in detail In Subsoctlon 5.4 of the RFI Work PIQn (LANL 1993, '094), 

Septic tank TA·1 6·371 was jnstalled In , 953. It sorved six floor drains, throo bathrooms, and 

two sinks on tho third floorot TA .. 16·370 (WX Outfall Orawlng ,SY·'92147). The soptlc tank Is 

currontly used as a holding tank for woter from floor drains ond tho third :Ioor restrooms. It Is 

regularly pumpod whon thO building Is oporatlonal. Building TA-16-370 Is currently Inactlvo. 

Potonllal contaminants at this slto were Identified as: HE, HE Impurities and degradation 

products. motals (particularly barium from barium nitrate grinding). uranium, and IQboratory 

chemicals ~uch as solvonts. 

5.3.2 Description 

PRS 16-006(c) Is a , 200-9al., reinforced-concrete soptlc tank located west of TA·16-370 

(Figura 5.0-'). A 4·ln. vitreous-cloy 1)11)0 drain lino emptlos to dQyllght at thO' rim of WQter 

Canyon approxlma.tely 260 tt south of the septic tank. The clay pipe drains to a soil/cobble 

surface for a fow feot before discharging Into tho canyon. Tho drslnllne Is currently pluggOd at 

tho septic tank. It Is not known whon tho dralnllno was pluggod. 
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5.3.3 Previous Investigations 

No provlous invostlgatlons havo boon porformod ot this slto. 

5.3.4 Field Invostlg:ltlon 

The objective 01 Phase I sampling at this site was to determino via blasod sampling 11 a release 

hod occurrod from thO soptlc systom and drnln line outlell and II thaI roloaso causod 

contamination above action lovels. The sampling desIgn was biased to detoct contaminants by 

collecting samplos at locations most likely to be contaminated. according to tho sito conceptual 

modol. The sampling and llnalysls plan was olso deslgnod to: ') dol1noato any contnminatlon 

abovo aetlon lovols In both a vortlcol and downgrndlont directions to support cloonup actlvltlos; 

and 2) provido sufficient dota to support a prollmlnary risk assessment. If contamination did 

occur, Phaso I Invostigatlon would also Idontlfy all COPCs. 

The slto conceptual model for releases 01 this septic system Is that tM primary release 

mochanlsm to tho PAS Is by discharge of constituents through tho soptlc tank to the associated 

dralnlino and outfall. Locations just below drainllno~, locations boneoth tho d ralnllne at the 5011· 

tuft InlorlDce, llnd sodimont samplos dlroctly downgradlont from tho outfall woro hypothoslzed 

to represent loc<llos of maximum potential contamination. It is assumod that dlschargo In such 

systems will result in tho highost constituent concontrations althor at the proximal or distal ond5 

.01 tho drainllne. Tho soil·tuff intorlace, a location of variation in hydrogoologic propcrtios and 

a possible sito of interflow. Is likely to be a zone of contaminant concentration. Non·volatlle 

constituents (o.g. SVOCs, HE, inorganlcs) arc hypothosized to docrease In concentration 

vortlcllily Into luff ond down~rodiont from tho outfall. Volatile organics arc IIkoly to bo at higher 

concentrations In subsurface samplos becauso thoy are Ilkoly to volatllizo In ncar·surface 

samplos due to tomporature fluctuations. This conceptual modol guidod seloctlon of :Jampling 

and screanlng localitios. Field screoning was furthor used to biDS sample locations, basad on 

this concoptual model. 

Subsurface samples wor~ collectod at the proximal and distal ends of tho septic pipo. Sediment 

samples woro colloctad at tho outfull of tho pipe as well as at 2.5 It and 5 ft downgrodlent from 

the ou\tull. Boroholes woro sampled with a split spoon. Tho borehole at the proximal end was 

drilied to a depth of 8lt, with the soll·tuff Interface at 5 ft. The distal borcholt) WDS drilled to a 

depth 01 3.5 It. with the soil·tulf Interlaco at 2 ft. Two samples wore collectod from each holo, 

ono at tho soil·rull IntorlJce and one at tho ostimatod depth of the drain line. 
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Tho proximal boroholo locntlon was dotormlnod by oxamlnlng tho oxlt plpo loantlon In tho soptlc 

tonk Itsolf. ThO drill rig was then placod over tho ostlmatod location. Slightly downgradlont from 

tho soptlc tank. During drilling thero was a grinding nolso that is characteristic of drilling 

through clay pipe. Tho drill mot rolussl tompornrily and then advanced as If passing through 

II plpo. However, no cillY pipe cuttings woro retrlevod whon col/ectlng samples. The flold teom 

bellovos thot the drain plpo was oncountorod during drilling and samplos woro collected at tho 

dopth of tho pipe. 

ThO drain line plpo was not locntad whllo drilling tho distal borehole. Physical evldonce at tho 

slto,lncludlng cObblos and clay plI'O fragments. IndIcate that tho tlold Invostlgatlon had located 

tho original plI'O nllgnmont Dnd thot tl'10 drDln IIno prObably hod boon removod In tnls area. Tho 

oxpoctod location of tho distal oorenolo was dotermlnod by IIno of sight from the outfall to tno 

soptlc tonk. Five borings (potholes) woro driliod to a dopth of 1 It Into tuft In a IIno perpondlcular 

to the expocted location to search for backfill or othor ovldence of the drain llno. Tho InlUal 

pothole was locoted by IIno Of sight with the outlallond tonk. This location had PlO roadlngs 

slightly abovo background, which woro tho hlghost readings at this slto. Basod on thoso rosults, 

tho dlsttll borohole analytical stlmplo was collected from this locotlon. 

Each core WIlS field screened for HE. radioactivity, and lor VOCs at 1 tt Intervals. All screening 

rosults C,lxcopt for tho F'ID rcndlng mentlonod obovo. woro nogntlvo. Thoso screening Intervals 

were usad bocauso 0.5·1t Intarvals In boreholos did not provido sultlclent matorlal for sampling. 

Surfaco sllmplas woro col/octad using the spada and scoop mothod. ond woro collectod to a 

depth of O.S It. 

Supplomontal sampling was conducted in Septomber 1996 aftor the RFI Phose I Investigation 

was comploto. Boctluso the F'tlnso I data diC1 not bound the downgradlont oxtent of the 

contamination from tho outfall. ono mora downgrlldlont sample (03'6-96·0'70) was colloctod 

and analyzod for motals and SVOCs. Threo locations downgrndlent from sample 0316-95-0296 

woro riold scroenod for barium using XRF'. Tho locntlon with tho hlghost field scraonlng rQsult 

wos selectod for laboratory analysis (0316-96-0170). 

Tablo 5.3.4-1 contains Information about all samplos collectod at this slto. Figure 5.3.4-' 

shows thO somplo locations. 
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TABLE 5.3.4-' 

SUMMARY OF REQUEST NUMBERS FOR LABORATORY SAMPI.ES 
TAKEN AT PRS 1S·006(e) 

SAMPI.E 10 I.OCATION 1O DEPTH SAMPLE SVOCD veco RAD 
[ft) MATRIX 

0316·95-0269 16-1615 2.5-t Soil 1192
tl 1192 1194 

0316-95-0290 16·1615 5-6 Qbl4 1192 '192 1194 

0316-95-0291 16-1616 0-1 Soil 1?S1 1251 1253 

0316-95-0292 16-1616 1-3.5 Obt4 1251 1251 1253 

0316·95-0293 16-1514 0-0.5 Soil 328 328 320 

0316·95-0294 16-1014 0.5-0.6 Soil 328 328 330 

0316·95-0295 16-1612 0-0.5 5011 328 328 330 

0316-95-0296 16·1613 0-0.5 So\1 328 328 330 

0316·06·0170 16-2640 0..0.5 Soli 2G34 NJA N/A 

Q. ER nnalytlclll roquo:.t numbor 

5.3.5 Evnluntion of Inorgnnlc Chcmlcnls 
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INORCia 

1193 

1'93 

1252 

1252 

-- 329 

329 

329 

32tl 

2636 

Barium was prosont in one location at a concontratlon groator thon SAL (Tabla 5.3.5-1). All 

othor Inorgonlcs woro ilt lovols less than SAt..s. Silmplo~ 0316·95·0294 and ·0295 showod 

sUghtty clavated lovois of mercury. The PE sample nS50cinted with this samplo batch also had 

an olovotod valuo for mercury. This suggosts that tho morcury rosults aro highor than tho actual 

concentrations duo to on artllnct in tho onalysls 01 tho samples. In any ovant. thoso datil Ilro 

woll bolow tho morcury SAL. 

ThO !urthost downgradlont samplo. 0316-96-0170, did nol conlain barium at 0113'101 nbovo tho 

UTL. This was an extra samplo beyond those prescribod in the RFI work plan. It was dosigned 

to bound tho barium contamination in tho downgradiont diroClion. Mang::1noso. chromium. and 

aluminum were P-quallfiod duo 10 poor duplicato results. Thoso data should bo consldorod 

ostlmated. WI1h tho exception ot chromium. theso canst/tuon:s arc not known to bo potontlal 
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TABI..E 5.3.5-' 

INORGANICS WITH CONCENTRATIONS GREATER THAN 8ACKGROUND UTI. 
FOR PRS 16--006(0) 

SAMPLE 1O OEPTH SOIUROCK BARIUM CHROMIUM COPPER L.EA" MERCURY NICKEL. VA.NADIUM ZINC 
(ft) UNIT (mg/kg) (mgtkg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

LANLUTL Nll' N/A 315 19.3 15.5 23.3 O. , 
(nil soli) 

LANLUTL N/A N/A 56.6 10.9 6.4 11 NCb 
(Obt4) 

SAL N/A N/A !j300 210 2800 .. 4CJi) 23 

0316-05·0290 $·6 _Obt4 133 50.1 (pC) 334 11.2 0.05 (U
d
) 

0316-95-0292 1-3.5 Obt4 16.1 3.1 21.~ 1.6 O.OS(UI 

0316·95·0293 0·0.5 Soli GGB 5.2 10.4 22.6 C.OO(U) 

0316·95-0294 0.5·0.7 Soli 2610 13.6 18.2 17.7 0.17 

0316-95-0295 0-0.5 Soli 4590 7.9 12.6) 23 0.15 

0316·95·0206 0-0.5 Soli -- 10.2 25.1 23.3 0.11 (UI 

o. N/A. Not Applicablo 
b. NC. Not Cnlculatod 
c. P ... Prolosslonal judgment should bo appUod. dopondlng on proposod uso of tho dllt..'\ 
d, U II UndOloctcx:l. Tho listed vnluo is tho dotoctlon IIml! 
o. J+ II GGlimlltod v[lluo IIkoly to bo high 

5.3.6 Evaluation of Radionuclldcs 

15.2 41.9 

8.7 9.5 

1 SOC 540 

I) 
89.2 (J+ I 17.4 

1.6 3.7 

2.B (U) 6.2(U) 

4.7(U) 9.1 

1.9 (Ul 8.9 

5.3(UI 14.2 

Radionuclldos wore analyzod ot PRS 1 6-006(c). All radlonuclidOS, axcopt potasslum-40, woro 

tit lovols below SALs. Tho vnluo tor potassium-40 was at Q loval greater than SAL. Howevor, 

this ala mont is a naturally occurring isotope. Thoro is no ovidence that it hos been used at 

LANL. Potnsslum·40 is only includod In tho gamma spoctroscopy analysis to servo ns n ac 
mansura 01 tho analysis and will nOI bo considorod lurthor in tho scroenlng analysis. 

5.3.7 Evaluation of Orgnnlc Chomlcals 

6enzo(a)pyrone is tho only organic compound prosant abovo SAl.s at PAS 16·006(c) (TabID 

5.3.7·1), Other organic constitucmls wor~ prosenl at lovalo Obovo dotectlon limits, including a 

largo numbor of PAHs and phthalnlos. PhlhaiO!OS oro commonly used plastlclzM5. 

Tablo 5.3.7-2 lists thO VOCs dotocloQ at thIS PRS. Vary tow VOCs woro aatoctod and nil woro 

prosont 01 low Jovols, ~omo qualiliod as oslimtJtod. 

50,6 

75,4 

23000 
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TABLE 5.3.7-1 

PRS 16-006(c) SOIL COnCENTRATIONS FOR DETECTED SVOC ANAlYTES 

!AYPlED tuntffll 
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TABL.E 5.3.7-2 

PRS 16-006(c) SOIl. CONCENTRATIONS FOR OeTECTEO VOC ANAI.VTES 

SAMPL.E 10 DEPTH (ft) ACETONE METHYLENE P.ISOPROPYL.. 
(mgfkg) CHI.ORIOE TOI.UENE (m~g) 

(mglkg) 

SAl. NIAll 2100 7,a Nch 
EO!. N/A 0,02 0.005 0.005 

0316·9s.o289 2.5-4 0.021 (U1 0.004 (Jd) O.OOS (U) 

0316·05-0290 5-6 0.021 (U) 0.003 (J) 0.005 (U) 

0316-05-0291 0-1 . 0,012 (J) 0.005 (U) ·0.014 

0316-95·0292 '-3.5 0.02 (U) o.ooa (U) 0.024 

n. NfA D Not Applicoclo 
b. NC II Not Calculatod 
c. U D Undotoctod-tho IIstod valuo Is tho dotoetion limit 
d. J:I:I Estlmntod quontlty-rosult is abovo Ihe detoctlon limit but bolow tho estimated 

quanlltation limit 

5.3.8 Rlsk"BoGod Screening Assessment 

RFI Report 

Eight Inorg<lnlc nnd sixtoen organic chomlcals wore carrlod forw<lrd from the bnckground 

comparison and organic tonstltuont ovaluQtlon. As d~serlbod In Chaptor 301 this RFI Report, 

analytos oro dlvldod into two classes, noncarclnogons and carcinogons, for screonlng 

assossmont (depondlng on which toxicological offoct forms the basis of their SAL). This 

separation is roc;ulrad In ord~r to evaluato possible addltivo effects within oach closs 01 

chemical. 

Barium oxcooded its SAL valuo In surfaco sample 0': 3G·95·0296. Bonzo(o)pyreno excoodod its 

SAL value in subsurfaco snmples 0316·95-0269 and 0316-95·0290. The samplo results that 

oxcoeded the SAL values aro hlghllghtod by block backgrounds In tho provlous tobles. Those 

two compounds aro retalnod for furthor ovoluatlon as COPCs. 

An MCE calculation was porformed using lhe sum 01 tho maximum concentrations oj constituents 

detoctod at levels greater than bilckground UTl.s but bolow SALs. Tho MCE calculations era 

prosented in Tabla 5.3.S-1. The MCE rosults lor noncarclnogons and carcinogens are 0.37 and 

, .2. rospectivoly. TM MCE valuO for noncnrcinogons Is loss than unity; thereforo. 0 potontlal 

human health risk basad on additlvo aflocts is not IdontlfiOd for this class 01 chomical. Tho 

carcinogeniC copes that hovo a normalizod valuo of more than 0.' <It this PRS arc chromium. 

bonzo(o)anthracone. bonzo(b)fluoranthono. and indl3no(1 .2,3·Cd)pyrone. Thoso compounds 

aro. thoroforo, olso ret:llned as copes for further ovaluation. 
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TABLE 5.3.8-1 

MCE CALCULATION FOR PRS 16-006(c:) 

MAX CONe. SAL. NORMAU%ED 
ANAI..YTE (ms/kg) (mglltg) VALUE 

Nonc:nrc:lnogonic Effocts 

CQJ)por 334 2800 0.12 

I.ood , 1.2 400 0.03 

Morcury 0.17 23 0.01 

Nickol 89.2 1500 0.06 

Vanadium 17.4 540 0.03 

Zinc 206 23000 0.01 

Aconophthono 0.058 2200 <0.01 

0.12 18000 <0.01 

Fluoranlhono 0.49 2600 <0.01 

F1uorono 0.065 2300 <0.01 

NUI'hthnlono 0.064 '000 <0.01 

Bon:::olc Acid 0.61 100000 <0.01 

Olben:olurnn 0.03a 250 <0.01 

Oi.n·butyl!)hlhalnto 0.054 6500 <0.01 

Naphthalene 0.064 1000 <0.01 

Pyrono 0.41 19000 <0.Q1 

Acotone 0.012 210000 <0.01 

TOTAL 0.:1'1 

Cnrclnogonlc Effects 

Chromium 50.1 210 0.24 

Bonzo(a)anthrncono 0.21 0.G1 0.34 

Bonzo(b)fluoranthono 0.22 0.61 0.36 

Bon:o{k)1luofllnthono 0.093 a. , 0.02 

CnryGono 0.28 a1 <0.01 

'.4aOlchlorobonzono 0.05 3.6 0.01 

IndenO(1.2.3-co)pyrono 0.1 0.a1 0.16 

Bls(2·othylhoxyl)phthnlato 0.42 32 0.01 

Mothylono Chlorldo 0.004- 1.8 <0.01 

TOTAL. 1.2 
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5.3.9 Human Honlth Risk Assessment 

• , 
:c 
? -.-.-::'l 

Six COPCs woro idontlfied in tho scroaning ossossment from Subsoctlon 5.3.8. Thoy ore :3 
benzo(a)pyrono, bonzo(a)anthract3no, bonzo(b)f!U(lronthoM, Indeno(1.2,S·Cd)pyrOM, 9 .. 
chromium. and barium. A Cluantltntlvo human health risk assossment was not porformad for this 3 
PRS. Howevor. a qualitative ovaluntlon of those COPCs Is presented. .f.:> 

One PAH, bonzo(a)pyrene. WQS detocted at twice its SAL In two subsurface samples at thO 

proximal ond of the soptio pipe. Tho othor PAHs wore also dotectod In the subsurlaca and 

rnngo from 16% to 36% of tholr respoctlvo SALs. Additionally, tho chromium rosult lor samplo _. 
0316·95·0290 is 24% 01 Its SAL.. This value was qualified dUG to poor duplicate recovory. 

Barium oxceoded SAL by 23% in one surfaco sample ncar tho plpo outfall as shown In Figure 

5.3.4-' . 

ThO basis of the SALs Is rosldontlal oxposure to soil contaminants via dormal contact, 

Inhalation and Ingestion ovor a 0.5 aero conlomlnant source aroo. These values aro computed 

using dose respons~ ostimates for children bocause they ore the most suscoptlble subsot of 

tho human population. 

Tho samples that havC! contaminant concontratlons of concorn woro COllected ot 2.5·4 It and 

5·6 tt bOlow tho ground surfaco. There is no curront vioble pathway thot could rosult In oxposure 

of humans to soilS at thesa dopths. 

ThiS PAS Is locatod In a hoavily lndustrlolized moa. This Innduso will continuo Into tho 

forosoeablo futuro. A moro roasonable population to assess for potontial exposure from this 

PAS Is Industrial workors. All of tho copes at this PRS aro below tho Ei=lA Region IX industria! 

scenorio Prollminary Remodlation Cioal (PRG) valuos. This ineludos tho surfaco soil voluo for 

barium noar tho pipe outfoll. 

This PRS Is rocommendOd for humun·health NFA. Tho basis for tho rocommendotlon Is curront 

laMuso extonding Into tho foresoeablo futuro, the Itlck of an exposure pathway for 5 of tno 6 

COi=lCs, tho accoptability of potential barium oxposure undor tho Industrial sconario. ond the 

limitod spatial oxtont of surlaCR contamination wIthin tho PRS relatlvo to tho exposuro modol 

assumption 01 0.5 acres. 

5.3.10 Prolimlnary Ecological As,essment 

In cooporation with NMEO and EPA Rogion 6. tho Laboratory ER Project is davoloping an 

opproach for ocologlcol risk assessment. Furthor ocological risk assossmont at this slto will be 
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deforrod until this slta can bo assessee! as part of thO ocologlcal oxposure unit methodology 

currently being dovoloped. Whon com plated. the ecological risk assassmont will be provided 

as an Attach mont. 

5.3.11 Conclusions and Recommendation 

RFI sampling WQS conducted at locations blasod to represent thO aroa of greotost contamination. 

Barium was tho only InorganIc constituent round nt FlRS 16-006(0) abovo SAL. Bonzo(a)pyreno 

wns the only organic constltuant found at PRS 1 6·006(c) nbovo SAL. The COFlCs Identified In 

the humnn health screening assossment woro ellminatod In a Qunlltatlvo risk assassmont;

Thoroforo. FlRS '6-006(c) Is recommondod for human-hoalth NFA. 

Contaminant levolSllre low and the data gonorally nppoarto support tho slto conceptuol modol. 

Soli-tuft IntGrfacEl samples typically show slightly olevated lovols rolatlve te shallower samplos. 

Barium concontrations In sodlments at tho ouUnli are at lowost abundances In the farthest 

downgradlent samplo. 

Tho extant of contamination In tho downgradlont dlroctlon has beon bounded. Tho furthost 

downgradiont sample contains no constituonts at lovols granter than SAL. Residual PAH at 

dopth lire at very low lovals • loss than Industrial FlRGs. Conservatlvo. blasod sampling 

locntlons revoalod no hazardous constltuonts. Basod on sampling results, thoro Is little risk to 

human hoallh or to tho envlronmont at this site. Sacauso of tho low levols ot hazordous 

constituents, this PRS Is rocommonded for human-health NFA basod on NFA Crltorion 5 

5.4 PRS 1s.Q06(d) 

PRS , S-006(d) Is a soptlc tank, with assoclalod drain IInos, distribution box. and tllo loach flold, 

that sorvos TA-'6-380, 11 high oxploslvos Inspoctlon building. Sampling rosults Identified ne 

contaminants above SALs at thO sUo and this PRS is rocemmendod for human-health NFA. 

5.4.1 History 

FlRS 1 6·006(d) Is dlscussod in dotailln Subsection 5.4 of thO RFt work plan (LANL 1993, '094). 

TA·' 6-380 was usod to inspoct raw HE powder prior to Its formulation Into HE compononts. It 

Is currontly ueod only for storago. The soPtlc tank was constructod In , 952 to sorvo flvo floor 

drains. two lavatorlos. ond one doop sink on tho first floor of TA-1S·380 (LANL 1990. 0145: 

WX Outfall Drawing 1 3Y .. 192091). Small amounts ot HE and othor contaminants could havo 

onterod tho soptlc systom from any ot thoso drains. This t)optlc t)Y3tem is stili In activo uso. 
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Potontlal contaminants ot this slto wore idontified as! HE. HE Impuritlos and dcgrndatlon 

products, motals (particularly barium from barium nltrato). uranium, and laboratory chomlcals 

such as tiolvants. 

5.4.2 Doscrlptlon 

PRS 16-006(d) Is a 540-gal •• reinforced-concrote septic tank with associated drain lines, 

distribution box, and tUe loach lIeld locatod south of TA-16·380 (Figure 5.0-1). It Is located In 

a relatively flat, vegetated aroa that gradually slopes south and oast toward Wator Canyon. 

According to tho onglneerlng drawings, tho soptlc leach lIeld consists of two branchos that run 

east-wast and slightly south of tho distribution box. The boundaries for this PRS shown in 

Figure 5.4.4.1 do not coincide with tho plan Vi9W of tho septic tank and leach flold lines os 

dotermlned based on field surveys. In particular. a geophysics survoy showod no evidenco for 

the west branch of this loach f/e/d. 

5.4.3 Provious Invest/gnt/ons 

No previous Invostigatlons havo been performed at this site. 

5.4.4 Field Investigation 

The objoctlve of Phaso I sampJlng at this slto WIlS to dotorm!no via blasGd sampling i1 a rGIGllso 

had occurrod from the soptic systom and loach fiold and If that reloaso causod contetmlnatlon 

abOvG action lavols. Tho sampling dosign was biosod to detect contamlnonts by colloctlng 

samplos at locations most likoly to bo contaminated. according to the sito concoptual modol. 

Tho sampling and onalvsls plan was also designed to: 1) dellnoate any contamination above 

acUon lovols in tho vertIcal direction to support cleanup actlvitlos: and 2) provldo sufficlont data 

to support a preliminary risk assessment. II conlaminatlon did occur. Phaso I investigation 

would also idontlfy all COPCs. 

Tho sito concoptual modol tor reloases al this soptic systom is thl'lt tho primary rolsnso 

mechanism to the PRS is by discharge of constltuol1ts Ihrough tho septic tank 10 the assoclatod 

leach liold. Locations just bolow leach-fiold tiles and locations bonoath tho leach flold at the 

soil-tull inlerfoce woro hypothoslzOd to roprosont localos of maximum potontlal oontaminatlon. 

It is ossumad that dlschorge in such systoms will result in tho highosl r.-onstituont concontrtltions 

oHher al the proximal or dlstnl ends of tho leach flold. Tho soil·tuf! intorface. a local ion of 

variation In hydrogoologic proportles nnd a posslblo site of inlorllow. is IIkoly :0 be n zono 01 

contaminMt concentrD.tion. 80lh hOnvy·orgonlc contaminants such as high oxploslves and 
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SVOCs, and Inorganic contaminants, aro hypothoslzed to decroaso In concentration vertically 

Into tuff. This conceptuol model guldod selection of sampling and screonlng localities. Field 

scroening was further used to bias sample locations, based on this conceptua.l model. 

Samples wero collectod at the distribution box and at the distal and of the east branch of the 

loach fiold (2 boreholos). A goophyslcs survey located the east branch of tho loach field, but 

showed no evldenco for the west branch of the looch field. Three boreholes were sampled with 

Q split spoon and two samples were collected from each holo. Tho two samplos wore collected 

at the soli-tuff Intorface and at the depth whoro the drain tllos would boo Tho borehole at the 

distribution box was 6.5ft deop and penetrated 2.5 ft Into tUff. The b~hole at the north end 

of the leach field was 8.5 ft deep and 4.5 ft Into tuff. The boreholo at tho south and of tho leach 

field was 9 rt deep and 4.5 ft Into tuff. Englnoorlng fill was oncountorod during sampling. The 

vitreous-clay pipe of the leach field was locotod at a depth or 2 ft. 

Each samplo wns fiold scroonod for HE, radioactivity, VOCs, and metals. The samplos with 

positive PIO fiold- screening rosults oro tabulatod bolow In Table 5.4.4·'. All of the HE 

scroonlng results wore negative. Tho motals and radioactivity scroonlng rosults were not 

dltforont from background rangos. 

:;i,~l,,'II'LI: I LJ 

0316·95·1674 

0316·95-1689 

0316·95-1690 

0316-95-1694 

0316·95·1695 

TABLE 5.4.4-1 

POSITive FIELD SCREENING RESULTS USING A PID 
FOR ORGANIC VAPOR ANALYSIS 

1.0CA TlON ILJ IJEPTH (H) 

16-1ti'1 '-2 
10·1(;118 1·:2 

16-161/;1 2·3 

16·161l1 6.5·7 

16-1618 7·8.5 

Af;SUI.T (ppm) 

2 

30 

160 

14 

14 

The boreholo at location 16-1617 is not locatod at the distribution box Itself, but Is l' ft 

downgradlent from the ostlmated location of the distribution box. Two attompts to drill ciosor 

to tho distribution box rosultqd In significant volumes of englneorlng fUl gravel In tho sample, 

as well as difficulty drilling to dopth duo to subsurface structures assoclatod with the distribution 

box. Tho drilling location reprosents a Ilkoly biased location to find high lovols Of contamination, 

If contamination is prosont. 
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Although tho RFt worK plan collod lor colloctlng tl sample at tho dopth of tho drnln lina Itself. 

this sample was not colloctod nt tho borohoio noor tho southorn distal ond. The samplo at tho 

depth of tho drain llno could not be rocovored, so a sample 1rom tho Interval dlroctly bolow tho 

droln IIno WOG sont for laboratory anolysls. 

The RFI Work Plan called for scroe-nlng cores at 6-ln. Intervals. During samplin~, coros WOfQ 

screaned on 12-ln. Intervals In ordor to provido enough matorlalfor a lull suito analysis. 

Tablo 5.4,4-2 contolns InlormQ~lon a.bout aU samples collactad at this slto. Figura 5.4.4.' 

shows tho samplo locations. 

TABLE 5.4.4-2 

SUMMARY OF REQUEST NUMBERS FOR LABORATORY SAMPL.ES 
TAKEN AT PAS 'S-006(d) 

SAMPI.EID 1.0CATION Ie DEPTH SAMPLE SVOC. voe. RAD INOROI 
(ft) MATRIX 

0316-95-0297 11j-1e17 2·4 SOil , '02(1 "02 1,Ot! 1101) 

0316·95-0291:l 1t)-1()17 406.5 Obl4 '102 1'02 nOB 1106 

0316-95-0299 1t)-161tS 2·3 SCII 1102 1102 110tj 1106 
0316·9500:mo 16-11:118 4.o·t\.5 Obt4 110;'! 1 "02 110M 1101i 
0316·9500301 Hi.1tlH:I 3-4 SOil 1102 i 1102 110M 110tl 
0316095-030<> 'o.11.i'~~ 4.0-7 Obt4 1102 I 110;;> 1101:1 nOll 

o ER nnalytlcnl roquost number. 

HE 

"02 

"02 
"02 
'102 
1102 
110:! 

TA-16 RFI Report 57 Soptombor 29, 1997 

., ... 
,f'l .... 
• 

? 
"" • 



RFIReport 

'OJ. 

'0" 
0,.,,,., •• 

-tIJ ",''', 
.. ,'1'3 ' 

'" 

HiSIl 
1689 
0.."99 
1690 
169' 
1092 
03OO-Cllromlum. $VOC. 

tG93~ 
# ~6ll4 

... - ... ( I~ 
16-o06(d) VI ~ :.' ........... . 

l', • \: :: 
,I' .. -."...... ,"---7 : ~ ~ .......... : ... 

.! .... ~, -' /' ~ '-., ..... 
IG7:I~ ...... ;= ~ I... : ~ 
l11T4 .... - 'CI "'~ ....... j • 
1075 ..... ,,0, "'(-..... I 

.... ' V'oJ I , , 
0291 ....,c;::, , , ...... . .... ' \ " , 1676 ---;-;-__ .. _ \' , 
1I1n 'I "\ .. , \ 
O:!9&-Chromlum. SVOC. VOC 170:1 , , 
1678 1704 \ : 16-030(9) 

.. ,,' 

.' ". 
""" 

1705 \ # 

0301 ' ...... / 
1700 

't:'01 
O3~-Chromlum. SVOC, VOC 
1'108 , , .. " 
1709 
1710 
1111 

[ :l'H61f1"01 POlTnllnont IltNetu!'Q 

Pnyud rood 

Sample numbor-i ...,.p;. 
~!IICIWoo 1Il0l ,"~l ·o:I'04il!l·,· 
Sam.,. n~ lMg .... roo ""'" • 0 
Of a 1I.1I0011100y"'1'I\DIIIt. Simple 
/IojIIlbel1 blgtnni'lg IIrIIIII I ate 
~ ... ",pI .... Sam_ II 
lIIIIIWIIIalCOl. _""'" _1-, 
""~l !O_L 10l0i.11i00i11<1 
.,.a_1.Al<1. V'I1.I; ~ ""1M 
... 0fI4C1 .... 

I • , Foneo 
PRS bCundnry 
Con!our IntaNn! ,0 It 

Snmpllng locaUOn-bomoolo 

.",., 
.. Ht''' ,,.,,,.,. 

, ...... ' .. , ." .... 

''', ", ""'''', 
~ '" .. ~, 

..... ", '" ........ 

" """"''''''~ 
" . 

"'" 

• . 
'" " """ . 

"'" : .. 
• · · • • • • · · • • • • • • · • • 

..... " 

."t;·· .. ·· .. · .. ·III.f'~h.h,1' 

• • • • • • 

• · · • • • • • • • · · • • • · · • .' " ," f 

, 
• • · · • 

• • · 

o 50 10011 
, ! I 1 , ! , ) 1 I 

SourtII: FlMAl) ARC VII:W. 7m 
MoGIledby: rARTOOrJPhYtrrA.~ 7t1!W7 

Fig. 5.4.4-1. Scroonlng and laborntory sample locations at PRS 1G-006(d). 
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5.4.5 Evaluntion 01 Inorganic Chcmlc:lls 

Tabla 5.4.5-' prosents tho rosults for inorganic compounds present abovo UTLs. Three 

samplos contolnod chromium ot a lovol greator than UTLs. No other Inorgo.nlcs ware present 

at levels grantor than UTLs at PRS 1G-006{d). 

TABLE 5.4.5-1 

INORGANICS WITH CONCENTRATIONS CREATER THAN BACKGROUND 
un. FOR PRS 1S-006{d) 

CHROMIUM 
SAMPI.E 10 DEPTH (II) SOIUROCK UNIT (mglkg) 

LAN!. UTI. (ObI4) N/Afl .' NlA . 10.9 

SAL N/A NfA 210 

0316·95-0298 406.5 Qbl4 21.1 

03' 6-95-0300 4.5·6.5 Qbt4 23.S 

031 6·95-0302 4.5·7 Qbl4 17 

n N/A. NOI applicDbJo. 

5.4.6 Evaluntion of Radlonuclldcs 

Radioactivity duo fo Isotopos associated with operations at the facilities wer~ not dotected In 

the samples. Potasslum·40 Is 3 naturally occurring isotope and was detectod In those samples. 

Rodloactlvo potassium Is vory common In soil samples all ovor tho world and Is olten usod by 

analytical laboratorlos to confirm thot their oCluipmenl is functioning proporly. Thoro Is no 

process knowledge at LANL to suggest tnat pOIGsslum·40 was evor used at LANL, much loss 

ot TA.16-3S0. which was used for HE powdor inspoction. Potasslum·40 will not bo considered 

further in tho scrooning analysis. 

5.4.7 Ev.oJuntlon of Organic Chemicals 

One sample containod bln(2·othylhexyl)phthalato and acotono at lovols abovo dotectlon limits 

but wall below SALa. Two snmplos contalnod trlchlorolluoromoth41na at 10\1015 abovo detoctlon 

limits but well below SALs. Two samplos contolnod bls(2.otnylhexy!) phthalate at love Is abovo 

dotectlon limits but wall bolow SALs. Acetone, bis(2-cthylhoxyl)phtholnte, Gnd 

trichlorofluoromethona wero all found In the blanks, so tho rosult Qro probably duo to bl:mk 

contamination. No other organic constituonts, Including HE, wero present abovo detoctlon 

lovols at PASs 16·006(d). The samplo rosults oro presentod In T<lblo 5.4.7-1. 
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TABLE 5.4.7-' 

PRS , 6-006(d) SOU. CONCENTRATIONS FOR DETECTED ORGANIC ANAl. YTES 

UI:.I"II'I ACETONE ~~~~;~;:-~) 
I 
METHANE (mglkg) SAMPLE 10 (ft) (mg/kgl 

SAl. WAD 2100 32 380 

EOI. NJA 0.02 0.33 0.005 

0316·95-0296 406.5 0.011 (Ub
) 0.35 5.3 

0316-95-0300 4.5-6.5 0.023 0.41 5.3(U) 

0316-95-0302 4.5-1 0.01' (U) 0.35 6.4 

11. NlA • Not AppllCllblo 
b. U. Undoloctod-tho IIstod vaJuo Is Iho dolOdlon limit 

5.4.0 Risk-Ba$od Screonlng Assessmont 

No chomlcals wero presont at lovols above SALs. Visual Inspection of tho do.to. Indicated that 

on MOE would not rosult In a valuo noar unity. No COPCs wore Identified during the scroenlng 

assessment. 

5.4.9 Human Hoalth Risk Assessment 

No human health r15k assossment was performed tor PRS 16-006(d) because no copes were 

Identified during Phoso I sampling. 

5.4.10 Preliminary Ecologlcol Assossmont 

In cooperation with NMEO and EPA Raglon 6, tho l.aboratory ER Project Is developing an 

approQch for ecological risk assossment. Further ecologIcal risk assessment at this site will be 

deferred until this site can be assessed as part 01 tho ocologlcol oxposuro unit methodology 

currently bolng developod. Whan comploted, the ecological risk assossmont will be provldod 

as on Attachment. 

5.4.11 Conclusions and Recommendation 

AFI sampling was conductod at loeotl~ns billsod to roprosent tho area of groa~est potential 

contamination. Tho orlglnol sampling plan was carrlod out os accuratoly o.S the physical 

rostrictlons of tho slto would nllow. No contamination was found above SAl.s during Phase I 

sampling. No COPCs wero identified at PAS 'S·006(d}. Samplos at groatest dopth and furthest 

downgradlont arc well·below SAL-s. so constltuonts oro boundod rolatlvo to SAL-s. So.sod on 

sDmpling results. thoro Is no significant risk to human hoalth or to tho onvlronmont at this slto. 
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Bocause of tho low lovals of htizardous constituents, this PRS Is rocommondod for human

haalth NFA basad on NFA Criterion 5. 

5.5 PAS 16-010(0) 

• 
r 
\~ 
'") ,.. 

.. 
:I.f 

Potontlal Rolense SIte1 a-01 O(a). TA·16-386, Is an Inactlvo flash pad now usod for storago. C 
This structuro was a storage slto for a largo plio of barium nitra:e durIng tho 1950s through 

19705. Tho barium nltrato plio Itsalf has boon doslgna.ted as PRS 16-016(c}. Potontlal Roloaso 

Sitos 16-010(13) and 16-016(c) overlap. Two sample loca1l0ns associo.tad with PRS 16-01 O(a) 

containod barium at levals abova SAL. Thij'S'e two samplo locations aro located In or near PRS 

16-016(c) and will bo nttributod to PRS 1 G·016(c) bocauso It Is tho principal suspocted sourca 

of barium contaminatIon. Sinco the PRSs overlap. it Is recommendad that the contaminated 

portion of 16-01 O(a) be administratively associated with 1 G·O, 6(c). All 01 the contamination at 

this location will than bo nddrossod in the planning for 16-0' 6(c). which will bo cloaned up in 

a Voluntary Corroctlvo Moasuro (VCM) or Voluntary CorroctfvG Action (VCA). PRS 16-010(0.) 

is recommondod fol' hUr11lln-hoalth NFA. 

5.5.1 History 

PAS 16·01 O(a) I~ discussed in detail in Subsoctlon 5.8 of tho RFt work plan (LANL 1993.1094). 

Potential contaminants at this slto wore thought to originate Irom tho formol' barium n!tmtc plio 

(PRS 16-016(c)) and from tho burning 01 HE contamlnatod matorial, a sourco of HE, HE burn 

products, and barium. This burn pad was built in '951. It is not known how long this pad was 

useCl for burning. 

5.5.2 Description 

PRS 16-01 O(n) Is located at tho burning grounc at TA·16 (Figura 5.0-1). 11 Is a fancod. lovol 

region of bare soit covering approximately 215 It X 180 ft. It Is sparsoly vogetatod, TI,o loval 

oroa drops off steeply to tho north. Drainage Is to Ihe north toward Calion de Valle through PRS 

16-016(c). 

5.5.3 Previous Investlgotions 

No provious investigallons havo boan porformod at this silo. 
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5.5.4 Flold Investigation 

The obJoctlve of Phaso I sampling was to detormlne, using biased sampling. the naturo and 

extant 01 contamination at and around tho flash pad. The sampling doslgn was biased to detect 

contaminants by collecting samplos at locations most likely to be conto.mlnated. according to 

the site conceptual model. Existing do.tn from tho TA .. 16 Burning Ground and knowlodge that 

n barium nitrate pliO had beon located at this site for roughly 20 years suggested thnt 

contamination at lovels graater than SAL tor barium was likely. ThO saml'ling and analysis plan 

was also deslgnod to: 1) dellnoato nny contamination abov~ action lovols In both vertical and 

downgl":ldlent diroctlons to support cloanup nctivltles; and 2) provide sufficient data to support 

a prollmlnary risk aSSGssmont. If contamination did occur. Phaso I Invostlgo.tlon would also 

Idantlty all COPCs. 

The site concoptual model for roleases at this Hash pad is that the primary relense mechanism 

to tho PRS was by burning of wasto materials and by storage activities In the flash pad. 

Becauso the PRS overlaps with PAS' 6·01 G(c). tho barium nitrate pliO. barium leac;,hlng from 

that plio to this PRS WQS Ilnticlpatod. Both heavy-organic contaminants such as high explosives 

and SVOCs, and Inorganic contaminants. aro hypothesized to decroase In concontratlon both 

vertically Into tuff and downgrlldlont from tho PAS. Downgrlldlent localities wore part of PRS 

16 .. 016(c) sampling. This concoptual model guldod sampling and screanlng locations. Flold 

screening - particularly tor barium. which Is the prinCipal constltuont likely to bo present at this 

slto - was further usod to bias samplo locations. based on this conceptual model. The Intent 

was to submit samples with posilivo scroonlng results for laboratory analysis. 

The EPA approvod sampling plan called for a field randomlzod grid with 20 1t spacing that 

covered tho PRS area, Flald scroonlng was used to locote three sites with the hlghost barium 

concentrations, Radiation and HE screonlng. as woll as visual Inspection for stains, wer~ usod 

to bias sample analysis. At GOCh location seloClod tor laboratory analysiS. samples wore 

collected from tho a to a.S-H. 2·1t. ond 5-ft depth Intervols, ihere wore no deviations from this 

sampling plan. 

Table 5.5.4-' contains In{ormotlon about all laboratory samples collectod at this slto. 

Figure 5.S.4-' shows tho samplo locations. Tha results of the field screGnlng aro shown In 

Tabla 5.5.4-2. 
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TABLE 5.5.4-1 

SUMMARY OF REQUEST NUMBERS FOR L.ABORATORY SAMPI.ES 
TAKEN AT PRS 1S·010(n} 

SAMPLE 10 I.OCATION 10 OEPTH SAMPLE SVOCa HE INORCia 
(ft) MATRIX 

0316-95-0383 1Q.1343 0·0,5 Soli 11541l 1154 "55 

0316·95-0384 1601343 2·3 Obt4 1154 1154 '155 

0316-95·0385 16-1343 4-5 Obt4 I 1154 1154 1155 

0316·95-0386 1&.1344 0·0.5 Soli 1154 1154 1155 

0316-95-0387 1&.1344 2·3 Obl4 "54 1'54 1155 

0316-95-0388 16-1344 4,5·5.5 Obl4 '154 1154 1155 

0316·95-03B9 16-1345 0·0.5 Soil 1154 1154 1155 

0310-95-0390 16·1345 I 2·3 Obt4 1154 1154 1155 

0316·95-0391 10,.1345 405.5 Obt4 1154 "54 '1 fiS 

0316095.0392 16-2167 0·0.5 Soil '1B3 1183 1184 

0316·95.0393 1(;,2167 2·3 Obt4 1154 1154 1155 

031G-9500394 10.2167 5·0 Obt4 1154 1154 1155 

0316-9502017 1G-2161 0·0,5 Soil "83 1183 1184 

/I ER nnlllytlcni roquosl numbor, 

RFI Report 
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Fig. 5.5.4-1. $croening and laboratory samplo locutions at PRS 16-010{a). 
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TABLE 5.5.402 

SCREENING RESUL.TS FOR PRS 16-010(0) 

SAMPI.I:;IIJ L.ocatlon ID XHI':Sa UI:)~:Ba HE:.Spol Tost 
0316·95·1496 Grid: 0,0 386 ppm 207 ppm Negativo • 
0316-95·1497 Grid: 0.20 292 ppm 178 ppm NO\'Jalivo :~;. 

I 

0316-95·1498 Grtd: 0,410 690 ppm 383 ppm Nonnllvc ? ... 
0316·95-'499 Gl'1d: 0.60 3318 ppm 2935 PPll' Negallve 
0316-95·1500 Grid: 0,80 ,182 ppm 868 ppm NAQ3t1VO 
0316·95-' 501 Grid: 0.100 268 ppm '86 ppm Neanllve 
031 &095-1502 Grid: 20,0 294 ppm 159 ppm NOClnlhJO 
O~\1 6·95-1503 Gnd: 20. 20 370 ppm 214 ppm Noqatlvo 
0316-95-1504 16-1343 4624 ppm 2884ppm NGQativo 
03' 6-95·1505 16·1344 4258ppm .. 2 038 pom NogOtivo 
0316·95·1506 Gnd: 20,80 '473 ppm 143SjlJ)m NOQativo 
0316·95-1507 16-1345 3645pj)m 2 073 ppm Nermtlvo 
0316·95·, SOB Grtd: 40. 0 470Pom 127 ppm NO('lFIIlVo 
0316·95·1509 Grid: 40.20 434 pJjm 6Sppm NOQallvo 
0316·95·' 51 0 Gnd: 40. 40 370 ppm 145j)j)m Nogntlvo 
oa'6-95·1511 Gnd: 40.60 , 012 ppm , 32:!! ppm NO("Jntlvn 
O~16·95·1512 Gnd: 40.1:10 2 i'53Ppm C! :.llib ppm Naljllllvn 
0316·95·1513 Gnd: 40.100 3455 ppm 293 ppm Neoatlvo 
03' 6·95·1514 Grid: 60, 0 433pom 200 ppm Nogatlvo 
03'6-95·' 515 Gno: 60 20 432 ppm 157 ppm NO('Jtltillo 
0310·95·151 ti Gnd: 60. 40 5B4 ppm 212 ppm Noonllvo 
0316·95·' S1 7 Grid: 60. 60 457 ppm 2310pm NO('lotivo 
0316·95-1518 Gnd: 60.80 482 ppm 326 ppm Nogativo 
0316-95·' 519 16·2167 237"'p"pm , 336 ppm POSI\l\JO 
Q316-95·1520 Gnd: 80. Q 38ti ppm 95~m NOC'/tJII vc 
0316·95·1521 Grid: 80. 20 338~m 84PDm NOl1ali\Jo 
0316-95· 1522 Grld:80.40 632 ppm 262 ppm Noonlivo 
0316-95-1523 Grid: 80. 60 522 ppm 244 ppm Noon\l\Jo 
0316·95·1524 Gnd: 1;10.80 543Dom 23!ipl'm NOClllll\JO 
0310-95-1525 G"d:80.100 41:17 porn 194 ppm NMnlivo 
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5.5.S Evaluntlon of Inorganic Chomlcnls 

Inorganlcs woro proscnt at lavols graator thlln UTL.s at PRS 16·010(0) (To.blo 5.s.S-'), Two 

samplos contalnod barium at levols groator thlln SALs. Thoso two sample locations Ilro vory 

noar PRS , 6 .. 016(C).lt Is rocommended that those locations Dnd their dato bo IldmlnlstTlltlvoly 

transferred to 16·01 G(e). No other Inorganics wero prosent at lovols abovo SAl.s. 

TABLE 5.5.5-' 

INORGANICS WITH CONCENTRATIONS GREATER THAN BACKGROUND UTLs 
FOR PRS 16-010(0) 

II N/A • Not appllc"blo. 
b J •• Estimated valuo likoly to bo high. 

5.5.6 Evaluation of RQdlonuclidos 

Rodionuclldos woro not analyzed lor at this PRS bocnuso procoss knowlodgo and historic 

r~cords givo no indication that radionuclldos woro ovor associatad with this facility. 

5.5.7 EVtlJuntlon of Orgnnle Chemicals 

Very fow orgonic constituents woro prosent abovo dotoctlon lovols at PRS 1 S-01 0(0). Thoy aro 

shown in Toblo 5.5.1-1. Snmplos 0316-95·0383 through ·0390 mlssod holding times for SVOC 

analYGls by approxlmatoly 35 days. Tho SVOC data for those samples wero PM-qualilled as a 

rosult of missing holding tlmos. Theso dota should bo consldarod os rejoctod. Tho rojectod data 
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nro Included In FIMAD to maintain a completo information record. They wore not usod to decide 

the outcome of this PRS. The remaining SVOC data that did not 1nll holding timos was usod to 

cotermlno tho IIkollhood of SVOC oontamlno.tfon at thIs slto. 

Phthalate contamination was presont In tho method blank during tho SVOC analysIs. Samplos 

0316-95·2017 and 0316·95·0392 wero PM-qualltlod for HE analysis duo to tho uso of a non

stondard HE laboratory control standard. Only saven HE compounds woro InCluded In the 

laboratory control standard Instead at the requestod flttoen HE compounds. The analytical 

results of those seven compounds wero all In tho acceptablo rongo. The non-standarc! 

laboratory control somplo did not affect tho usa of thasa samples for decision-making 

purposos. TM data oro consldored £lccoptablo without qunllflcatlon. 

Sample 0316-95-0392 tosted posltlvo in tha screening test for HE and was sent for on-site 

laboratory scroenlng. Tho on-site Inboratory screening rosults Indicated that this sample 

contained loss than 5 ppm 01 HE: tho off-sIte laboratory analysis for HE showed all 

non-detects. Sample heterogeneity or nitrite Interferonces could explain tho dlfforence between 

the spot tact results. tho on-slto labor.:ltory rosults. nnd tho olt-site Inborn'tory rosults (see 

Appendix C). 

TAB1.E 5.5.7-' 

PRS ,6-010(0) SOIL.. CONCENTRATIONS FOR DETECTEO 
ORGANIC ANAL YTES 

SAMPL.E DEPTH ROX CI·N·BUTYL· 
10 (It ) (mg/kg) PHTHAl.ATE 

(mgfkg) 

SAL N/AD 4 6500 

EQL N/A 1 0.33 

0316-95·0386 0·0.5 0.495 0.4 (Ull
) 

031 6·95·0389 0·0.5 0.~50 0.064 (i) 

0316-95·2017 0-0.5 O.175(U) 0.68 

D. N/A = Not Applicoblo 
b. U .. Undotected-tho listed value is tho detoction limit. 
c. J. EGtlmatod quantlty-rosull In obove tho detoctlon limit but bolow tho 

oollmolod qUllnlitllllon limit. 

TA-16 RFI Report 67 September 29, 199i' 

.. 
'YO 
'7 ..... 



RFIRt!porr 

5.S.8 Rlsk-Bnsed Scroonlng Assossment 

FlvO InorganiC and two organlcchemlcnls worocarrled forward from tho background comparison 

and organic constltuont oval'Jatlon. As doscrlbod In Chaptor 3 of this AFI Roport. analytos are 

dlvldod Into two clnssos, noncnrclnogons nnd carcinogens, for thO screening assessmont, 

depondlng on which toxicological affact forms tho basis of their SAL. This separation Is 

roqulrod to ovaluato posslblo addltlvo offaets within oaeh class of chemical. 

Barium oxceedod Its SAL vtlluo In surfaco sam"los 0316-95-0383 and 0316·95-0386. Theso 

two samplo locations oro vory noar tho boundary tor PRS 16·016(c) (Figure 5.5.4-1). The 

barium nltrato plio, PAS' S-O; 6(c) Is the most IIkoly sourco 01 barium contamination In this 

area. Boeauso those two PRSs shara a common history and similar contaminants, those two 

locations with high lovols of borlum will ba assoclatod with PRS 16-016(e) and will not be 

retalnod tor this assossmont. All barium Ilt groator than clonnup lovols will bo cleanod up In a 

PAS 16-01 6(c) voluntary corroctlvo moasura (VCM). The locations whore barium was dotectod 

above UTL but below SAL will also be attributod to PAS' 6-01 6(c) and will [lot be retalnod tor 

this assess mont. 

Visualinspaction of the noncarclnogonlc (excluding barium) data tor constituents that exceed 

background UTLs but aro loss than SALs Indicated that MCe screoning would yield t:t value tar 

loss thOl"l tho target limit ot ,. Thoretoro. those constituents will not be rotalned tor this 

assossmont. An MCe calCUlation was porformod for carcinogens using tho sum of tho 

mllxlmum concentrations ot constituents prosent ot love Is groator than background UTLs but 

loss than SALs. Tho MCe calculation Is presentod In Tabla 5.5.a·,. Tho MCe result for 

carclnogons is 0.3. The MCE valuo lor carclnogons Is lOSS 1Mn unity: thoroforo. a potential 

human health risk based on addltlvo offects Is not Identlflod tor this class of chomical. 

Chromium llnd AOX will not be retained as copes at this unit. 

TABLE 5.S.S·' 

MCE CALCULATION FOR PAS '6·010(0) 

ANALYTE MAX CONe. SAt. NORMALI:eO 
(rng/kg) (rng/kg) VAl.UE 

Corclnogonlc Effects 

Chromium 36.9 2'0 0,116 

ROX 0.495 4 0.124 

TOTAL 0.3 
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5.5.9 Human Health Risk Assossment 

No human hetllth risk assessment was performed for PRS 16·010(0). Tho locations containing 

constituents at levols above SALs have boen attributed to PRS 16·016(0), the most IIkoly 

source of barium In this area, and will be cleanod up as part of the VCM for 16·016(0). ThO 

remaining locations associated with PRS 16·01 O(a) do not contaIn any constituonts at levels 

above SALs. 

5.5.10 Preliminary Ecological Assessment 

In cooperation with NMED and EPA Reglon.6, tho Laboratory ER Project Is dovoloplng on 

approach tor ecological risk assossmont. Further ocologlcal risk assossmont £It this slto will bo 

deferrod until this slto oan be assossod as part 01 the ecological exposure unit mothodology 

currontly baIng dovoloped. Wl10n comploted, tho ecological risk assossment wIll be provided 

os Iln Attachment. 

5.5.11 Conclusions and Recommendation 

RFI sampling was conducted at locations biased to roprosont tho area(s) of greotost 

contamination. Although barium was found In two samplos at lovols above SAL, the two 

samples aro being attributed to PRS 16-016(c), tho most likely source of the barium 

contamination. Of tho remaining samplos. nono contalnod InorganiC compounds nt levols 

above SALs. RDX was found above detoctlon limits, but was well below SAL. Thorofore. PRS 

16-010(£1) is recommendod for human·hoalth NFA. 

Data gonorally support tho slte·concClptual modol. Barium levels aro abovo SALs, and bllrium 

concentrations aro highest In surface samples collocted noar tho formor location 01 the barium 

nltrato plio. 

Tho extont of contamination assoeintod with PAS 16·01 O(a) hE.ls boon bounded. Barium I(;'vels 

at dopth woro woll below SALs. PRS 16·016(0) recolvod any runoff of contamination that might 

othorwlse be associatod with downgradient contarnlnDnt migration from 16·01 O(n). Biased 

<lnalysls of sampling locations rovoaled no hazardous constituents abov~ SALs o:hor than 

barium, now attributed to PRS i6·016{c). Basod on sampling re~ults, thoro is IIttiO risk to 

human hoalth or to tho onvironment at this sito. Becauso of tho low lovels 01 hazardous 

constltuonts, this PRS is recommendod for human-health NFA basad on NFA Criterion 5. 
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5.6 PRS 16-021(0) 

PAS 16-021 (a) Is on outfall associated with TA·,6-450, Il matorlals testing lnboratory. This 

outfall rocolvod effluent from the baGomont floor drains In tho building. This PAS Is recommended 

for human·haalth NFA because no contamination was detected abov~ SALs. 
. , 

5.6.1 History 

PRS 16-021 (a) Is dlscussod In deHallln Subsection 5.5 of the RFI work plan (LANL 1993, 1094). 

PAS 16 .. 021 (a) Is assoclatod with floor drLllns in a mator/als tostlng laboratory. TA·~ 6-450. TA· 

16-450 was built In 1953 to house electroplatlng operations. although thasa plans wora latar 

revisod. It may havo beon usod as a chomlcal onglneorlng laboratory and Q paint shop. and 

rocently this building Ms functlonad as a matorlals testing laboratory. Discharges trom this 

facility may hovo Includod metals. cyanldo, acids. points, solvents. and oils. Potential 

contaminants or this slto wore Identified as: HE. HE Impurities and degradation products, 

mota Is, and laboratory chemicals. 

5.6.2 Doscrlptlon 

PAS 16·021 (D) dlscMrgos Ollst of TA-16·450 to o.n overgrown area that gently slopas 

southoast toward Wntor Canyon (Figura 5.0-1), Vlsuallnspoctlon of tho aroo surrounding the 

dlschnrgo point Indlcntos that. although tho drain is stili prosant. It has not boon actlvoly usod 

for somo tlmo. Tha oren at tl10 mouth of tho outfall Is ov~rgrown and the drain Is not In use. No 

stroam channel has boon cut Into the solis. so It Is roasonablo to oxpoct that small volumos of 

wasta havo boon dischargod via this drain systom. 

5.6.3 PrevIous Investigations 

No provlous Invostlgatlons hQVO boon porformed Ilt this site. 
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5.6.4 Flold Investigation 

Tho objoctivos 01 Phaso I sampling at this sito were to confirm tho location 01 tho outfnll and 

to determine via biased sampling If a roloo.so hod occurred from tho drain line causing 

contamination nbovo netlon lov~ls. The sampling doslgn was blosod to deloct contaminants by 

collactlng samplos at locations most likaly to be contaminated, according to tho slto conceptual 

modol. Contamlnatlon was not anticipated at this slto. If contamination dId occur, Phaso I 

Investigation would Idontlfy any COPCs. Fragments 01 vitrified cloy pipe wore found during tne 

Invostlgatlon, indicating that tho outfall was properly located. 

Tho slto concoptual model for roleases at this outfall Is that tho primary reloase mochanlsm to 

tho PRS Is by discharge of constituents from the outfall pipe to tha downgradlcnt area. It Is 

assumed that such dlschnrgo will rosult In tho highest constltuont concentrotlons noar tho 

outfall. Tho lack 01 a well-defined drainage from tho outfall suggest that flow ratos were small, 

and that minimal transport of constltuonts from tho outfall area [s likely to have occurred. Non

volatile constituents (o.g. SVOCs, H E,lnorganiCs) arc hypotheslzod to docroQSO In concontratlon 

vortically Into tull ant;! downgradient from tho outfall. Volatllo organics are likely to be at hlghor 

concontrations in subsunace samples because they aro likely 10 volatilize In near-surfaco 

samples du() to tomperature fluctuotlons. Tho soli-tuff intorfaco consists of a tfilnsltlon In both 

material and hydrogoologlc properties that can act as Q colloction and transport zone lor 

contaminants. Field scrconing was lurther used to bIns sample locotlons, based on this 

conoeptual mOdol. 

The EPA-approved RFI somphng plan called for two hOnd-augorod samplo hoh~s: ono :0 bo 

located at tho mouth of tho outfall and one to bo 511 downgrndlent from tho ouUoll. ThIJ location 

at the outtnll was augorod to a depth 01 5.5 ft and the downgradlont location was ougored to 

a depth Of 5.' It. The Soil-tuff Interfaco was located ot tho bottom of each cora holo. A sample 

wns collectod noar the surfaco and at tho bottom of each coro. Tho llroa between tho building 

and outfall WilS not snmplod becnuso tho concoptual modol :wggests that maximum 

contamination would bo likely at tho outlnll location. 
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Five lai:lorntory samplos, Including a collocated QA/QC samplo, wero collected from two 

locations at this site. Samplos aro presentod In Toblo 5.6.4-1 and their locations arc shown In 

Figure 5.6.4·'. Sample 0316-95·2010 wos collected at the same location as sample 0316·95-

0210. All samples wore colloctod with a hand auger. Samples wero scroened for VOCs only: 

all posltlvo scroenlng samplos are presented In Table 5.6.4-2. 

TABLE 5.6.4-1 

SUMMARY OF REQUEST NUMBERS FOR LABORATORY SAMPI.ES 
TAKEN AT PRS 16-02.1 (a) 

SAMPLE 10 LOCATION 10 OEPTH SAMPLE VOe. $VOe. 
(ft) MATRIX 

0316-95-0210 16-1526 0.8-1.5 SOil 2490 249 

031(}·95-0211 16-1526 5·5.5 SOli 249 249 
0316-95-0212 16-1527 0.1:I-1.b SOil 249 249 
0316-95-0213 16-1527 4.6-5.1 SOil 249 249 
0316·95·2010 16-1526 0.6-'.5 Soli 249 249 

aER analytleal roquest number. 

INORGs 

252 

252 
2b2 
252 
252 
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SA .... Lf'11J 

03' &09500210 
0316·9500211 
0316.9500212 
0316-9500213 
031609502010 

TAB LE 5.6.4-2 

POSITIVE SCREENING VALUES 

"(;ICA nON 10 IJfJo'lH (Ill 

16·1526 0.6".5 
16-1526 505.5 
1&01527 0.tM.5 
16-1527 5oti.5 
HI.1!:i2t1 0.6·'.5 

PUJREAIJINI;i (PIl"'1 

20 
so 
30 
30 
20 

Ouo to tho olevatod PIO values. more volatl/o allquots (5) woro eol/oeted at this slto than had 

boon plannod C'). An aliquot forvolat/lo analysis was colloctod from both sample locations. at 

2 dopths o.t ollch loeo.tlon. One dupllcato was takon.Thoso allquots'woro collGctod from the 

O.S .. to 1.5·tt Interval. rathor than tho O· to O.5·ft interval, to Incroase the IIkollhood at detecting 

VOCs. If present. This davlatlon from the original sampling plan Is consldared to be an 

Improvomont to the original plan. 

5,6.5 EvaluatJon of Inorgonlc Chemicals 

Samples containing Inorganlcs at levels above UTLs ,:lro presented In Tabla 5.6.S .. ' I Tho only 

inorganlcs found at levols above UTLs woro arsonic. coppor. mercury, and zinc. All values wero 

wall below SALs. Arsenic. for which the UTL Is used as a screening levol,ls present only slightly 

above the UTI. (8 vs. 7.82 ppm). Arsenic In the duplicate of this sample Is below the UTL 

(5.6 vs. 7.S2). Tha morcury moasuromQnt had poor laboratory control during analYSis. but 

thoso data were validated without qualification for use In ovaluatlng this PRS. 

TABLE S.G.s.., 
INORGANICS WITH CONCENTRATIONS GREATER THAN BACKGROUND UTL 

FOR PRS 16..021(0) 

OEPTH 
SAMPLE 10 (II) 

LANL. UTI. (till 5011) N/AQ 
gAL.. N/A 

0316·95-0210 0.75·1.5 
0316-95-0211 5-5.5 

0316·95-0212 0.15-1.5 
0316-95-2010 0.75-'.5 

II N/A .. Not appllcablo. 
b NO • Not calculated. 

AHO)t.NII,; 1.t\J1'1"t:.M 
(mglkg) (mg/kg) 

1.1:12 1 f).1) 

NCb :,HlOO 

5.6 37.2 

0.23 (Ue) 70.2 

2.3 26.6 
8 a4.6 

c U .. Undotoctad. Tho IISlod value Is tho dotectlon limit. 
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MERCURY ZINC 
(mq/lcg) (mg/kg) 

O. , ~O.6 

23 23000 

0.'4 318 

O.OI:l(U) 70 

0.09 (UI 43.9 
O.10{Ul 302 

TA-16 RFI Report 



RFJ Report 

5.6.6 Evalu.:stion of Radlonuclldes 

Samplos from this PRS woro not analyzod for radioactivo compounds bocause process 

knowledgo and facility history do not suggost any use of radionuclidos at this PRS. 

5.6.7 EvalUation of Orgonlc Chemicals 

Organic constituents found at lovols abovo dotection limits ore listod In Table 5.6.7·1. Noto that 

the laboratory values are much less than tho semi·quantitatlva roadlngs from tho PIO during 

flold screoning. All organic constituents levels wero well below SA1.s. 

Initially. 1,2,3-trlchloropropane WllS dotected at a lovol above Its SAL. However. focused 

validation of the dala showod Ihat this compound was not detocted during analysis and the 

roported prosenco 01 this compound has been attributed 10 a typographical error made at tho 

laboratory. 1.2.S·trlchloropropano will not bO considered In tho analysis ot thIs site. 

SAMflt.1: 10 

SAL 

EOl. 

0316·95· 
0210REo 
0316·95·021, RE 

03,6.95·0212 

03'6·95·0213 I 
0316·95·2010 
031 e·95·20, ORE 

o N/A • Not opplir.ablo. 
b NO III No! cnlculDtod. 

TABLE 5.6.7-' 

PRS 1 S-021 (a) SOIL CONCENTRATIONS FOR 
OETECTEO ORGANIC ANAL VTES 

01: ... ',., tIll Bonzolc acid p.,sopropyltoJucno 
(rng/kg) (rnAlkg) 

NIAll 100000 NCb 
NJA 3.3 0.005 

0.75·' .5 NAc 0.006 (Jd) 

5·5.5 NA 0.006 fUel 

0.75".5 0.2 (J} 0.006 (U) 

4.6·5. , 3.6 {Ul 0.006 (U) 

0.75·1.5 I 0:.33 ~Jl I NA 
0.75-1.5 NA 0.0' 

TrICMloroctneno 
(mg/kg) 

3.2 
0.005 

0.015 lJ) 

0.003 (J) 

0.04 rUl 
0.006 (U) 

NA 
0.0031Jl 

C NA III Not nnnlyzod. 
d Eotlmntod quantlty. Rosult ill abovo tho dotoclion limit but below tho eallmlltod quantitation limit. 
tI U sa Undotocted. Tho listod valuo Is tho dotoctlon limit. 

5.6.8 Risk-Based Screening Ass~ssmr.tnt 

No compounds woro prosf,mt at lovols nOOf SALs. Arsonic is prosont in il singlo snmplo at n 

lovel only slightly higher thon tho UTL. Tho dupllcato of this sample Is boiow tho UTL. Arsonic 

will not bo rotained as 0 CO PC. Visual Inspection ot tho aala indicated that an MeE would result 

In 0 valuo wall"balow unity. No COPCs ware idontified during the screanlng assQssmont. 
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5.6.9 Human Health Risk Assessment 

No risk assossmont WQS porformod for this PRS. 

5.6.10 Preliminary Eeologlenl AGsessmcnt 

In cooperation with NMEO nnd EPA Roglon 6, the Laboratory ER Project Is developing an 

approach tor ecological risk assessment. Further ocologlcal risk ass~ssment at this slto will be 

deforred until this slto ean be assessod as part of tho ecological exposure unit methodology 

currontly being doveloped. Whon completed. the ecologlc:al risk assossment will be provided 

as an attachmont. 

5.S.11 Conclusions and Recommendations 

Low flow volumes Ilro belloved to have come from this outfall because no drainage channal was 

cut Into the area surrounding thO outfall. RFI sampling was conducted at locations biased to 

represont tho aroa{s) of groatest contamination. Sampling results from two surface and two 

subsurfaco locations near this outfall showed IIttlo ovldonce 01 contamination at hazardous 

levols. Pipe fragmonts and low lovois of anthropogenic organic: compounds conflrmad that 

samples were collocted noar the site of the outfall. 

Bocauso of the very low lovois of compounds found during analysis. this PRS Is recommonded 

for human-hoalth NFA under NFA Criterion 5, 

5.7 PRS 1S-026(c) 

PRS 1(3·026(c) is the outfall from two Innctlvo sumps at TA·' 6·305, The sumps are PRS 16 .. 

029(b) and will be Invostlgatod In il lator Hold campaign. Thore was no contamination abovG 

SALs In the outfall that wos ottrlbutod to facility activity. Thoroforo. this PRS Is r~commended 

for human-hoalth NFA. 

5.7.1 History 

PRS 1 6·026(c) is dlscussod In dotailin Subsoction 5.2 of tho RFI work plan (LANL 1 993, 1094). 

TA·' 6·305 Is a rast houso that sorvos TA·H3·304 and TA·' 6-306. both of which .:ire usod in the 
production of plastic eomponents for nucloar woapons. This 1aclllty was built In 1953. The rest 

hOuse Is used for storing raw motorials usod in the plastics fabrication process, finiShed plastic 

prOducts. and tor fllamont winding of dovolopmental components (LANL 1989, 15·16·362). 
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?otentlal contaminants at this sltG wore Idontlllod as: HE, HE Impurltlos and degradation 

products, metals, and laboratory chemicals assoclatod with plastics manufacturing. 

5.7.2 Description 

?RS 16-026(c) is located south of TA·,6-305 (Figure 5.0·1]. The outfall drains into a wolI· 

deflnod drainago ditch that parallols thQ IlCCOSS rood. Runoff from thO adjacent roadway draIns 

Into the drainage ditch. Tho aroa Is grassy and slopos gradually to tho southollst. "ho He 
sumps that dlschargod Into this PAS aro plugged. 

5.7.3 Provlous Invostlgatlons 

A study 01 HE contamination In soils associated with ollttalls was conducted In Juno 1970 

(8aytos '970,15-16-278). *rhls study Includod thO analysis of one soli sample from the outfall 

at TAo' 6·305. Tho nnalytlcoll'osulto showod no TNT, ROX, or HMX In the soil sample, although 

thoro may have boon some unknown He decomposition prOducts prosent at low lavols. 

5.7.4 Field Investigation 

The obJectivo 01 Phaso I sampling nt this sito was to dotormlno via biased sampling If a reloo.sEl 

had occurred from thO drilln line outfall and it that role&so causod contamination abov~ action 

levols. ThO sampling doslgn was bia~od to dotoct contaminants by colloct/l'1g samplos at 

locations most IIkolyto bo contamlnatod. according to tM slto conceptual modol. The sampling 

and Ilnalysls pilln wac 0.190 doslgnod to: 1) dolineo.to any contamination abovo action lovols In 

both a vort\cal ond downgradiont directions to support any cleanup activities: and 2) provide 

suUlclant data to support a preliminary risk assessmont. If contamination did occur. Phaso I 

Investigation would also Idontlfy all copes. 

Tho slto concoptual modolfor reloases at this outfall Is that tno primary raloase mochanism to 

the PRS Is by discharge of constituents from tho outfall plpa to tho downgradlent drainago aroa. 

It ls assumod that such discharge will rOSI,Jlt in Iho highest constltuont concentrations nom tho 

outlall and In tho downgradlon! sodlment tmps. particularly tno Sediment troOps noarest tho 

outfall. Non-volatile constituents (o.g. SVOCs, He. Inorganlcs) ara hypothoslzed to docreaso 

in concontration vertlcolly into tuff and downgradiont from the outfall. Volatile organics aro 
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likely to be llt l,lghor concentrations In subsurfnce samplos because they are Ilkoly to volntllize 

In near-surfnee samplos due to tompornturo fluctuations. The soli-tuff Interface consists of a 

transition In both matorlal and hydrogeologic pl'oportl05 that can act as n colloction and 

transport zono for contaminants. This concoptual modol guldod sampling and scroenlng 

locations by emphasizing samples near tho outfall, surfaeo snmplos, and soil-tUff Intorface 

samples. Field screening - particularly for tho HE, which are the principal constituents likely 

to be prosont at this slto - was further usod to bias sample locations, based on this conceptual 

modal. Tho Intentwas to submltsamplos with posltlvo scroenlng results forlaborntory analysis, 

Tho EPA approved RFI sampling plnn for this site callod for two boroholes to bo drilled nenr 

tho outfall. Tho first borehole was drlliod at tho outfall. The soeond borehole was drlllod at the 

next downstream sodlmont trnp. Samples wore collocted from the surfaeo Intorval. the Intorval 

bounding the soi!-tufflnterface, and tho bottom of oach boreholo. The bottom of each borehole 

was locntod at loast 2.S 1t below the SOli-tuff Interface. 

All analytlcol samples wero collectod with Q hand auger except for the two samplos at depth .. 
In the boreholes near the outfall. Thesa wore collected with II split spoon. The depth of tho 

boreholes was 4.5 ft. Tho soB-tuff interface WllS located at a depth of 2 ft at tho boroholo at the 

outfall. and'.3 tt at tho borohoie 13 ft downgrndlent from the outfall. 

Beyond tho boreholes. surfaco locations were screened for HE. All locations screened 

nogatlve; a total of threo sUrfnco loborotoljl samplos woro collocted at 20-ft Intervals. Two 

additional surfaco laboratory samplos woro collocted further downgradlant. 

One screening samplo locatod 325 It from the outinll was not collocted on tho specified Intorval 

becauso the location was boneath an access road. Instoad, It wns collectod from the exit of a 

culvort. This scroening location was not selected os 0 laboratory sample location. 

All samples from this site were screenod for HE. radiation, nnd volntilos. All samples screened 

negative. 

Tabla 5.7.4-' lists tho labofntory samplos analyzod at PRS , e-02G(e). Figura 5.7.4-' shows the 

locations or the screening and laboratory samples token at this PRS. 
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TABL.E 5.7.4-' 

SUMMARY OF REQUEST NUMBERS FOR L.ABORATORY SAMPL.ES 
TAKEN AT PRS '6.Q26(c) 

SAMPLE 10 LOCATION 10 DEPTH SAMPLE voe" svoc. HE 
(ft) MATRIX 

0316-95-0121 16-'459 0·0.5 SoU NAn 621 b 62' 

0316·9500122 16-1459 1.7·2.3 Ob\4 6~1 621 521 

0316·95·0123 16<-1459 ~.5a4,5 Obt4 874- 874 B74 

031 ().95·0' 24 16-1655 O·O.S Soil NA 621 621 

0316·95-0125 16-1655 1-1.5 - Obl4 G:.!1 621 £;21 

03'6-95·0126 16-'655 3.5-4.5 Obt4 874 874 874 

0316·95-0127 16-1460 0·0,5 Soli NA '113 "6 

0316·95·012u 16-1461 0·0,5 Soil NA , 1G 116 

0316·95001:7'9 16-1462 0·0.5 Soil NA 116 116 

03H;.9!;·0130 16-14133 0·0.5 Soil NA 116 116 

03'6-95·0131 16·1474 O·O.S Soil NA 116 11G 

0. NA III Not Annlyzod 
b. ER analytical roquos! number 

5.7.5 Evaluation of Inorganic Chemicals 

RFI Reporr 

INORC, 

622 

622 

87'5 

622 

62'-

875 

120 

120 

1~O 

1'0 

120 

Data for soil silmplos wora compo rod to soil UTLs and tuf! samplos woro comparod to the tuft 

UTl.s. Inorganics ware pres~nt at lovels grantor thnn UTLs but loss thnn SAL.s £It PRS '6· 

026(e). Tabla 5.7.5·, prOSQnt!: the analytical rosults tor Inorganlcs at lovols abov~ UTLs. Somo 

inorganic vnluos oro P·qualifiQd because the duplicate rocovory waa outsido the accoptablo 

rango. Thoso data should bo consldored ostimated. ThiS qualification doos not aUaet tho 

doclslon mado on tho basis of thoaa data. 
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TABl.E 5.7.5·1 

INORGANICS WITH CONCENTRATIONS GREATER THAN BACKGROUND UTLs 
FOR PRS 1S·02S(c) 

Of.PTH SOILJROCK IlAHIUM CHROMIUM COPPf.R L~O VANADIUM 1.1 N (.; 
SAMPl.E 10 (It) UNIT (mgfkg\ (mgfkgl (mgfkg) (mgfkg) (mg(kg) (mqlkgl 

!.ANl. UTI.. (all sod) N/AQ NlA 315 19.3 15.5 23.3 41.9 50.1;1 

LANL UTL (Qbf4) N/A N/A 50,0 10.9 6.4 11 \1.!;i 75.4 
SAL N/A NlA 5~ 210 2HOO 400 540 :?~i 000 

0316-95-0121 0·0.5 ::011 254 8.1 11.8 (P) 33.5 (pb) 16 
14A (J'C'P) 

0316-95-0122 1.7'2.3 Obt4 lH3 3.9 5.6 (P) 15.2 (p) !l.o tiO.1 (J',P) 

0316-95-0123 3.5-4.5 Obt4 31.2 22.7 (P) 1.4 0.96 ::\ 17.9 

031 (l·Q5-0124 0·0.5 &011 156 4.S a.SIP] 47.tiJPJ - ~1.7 SH.1 (J.I-') 

031 (1.95·0125 '·1.5 Obt4 24!> 5.7 7.311') lH.1lP) 11.1:i !J1.n (J. P) 

0316095-0126 3.5-4.5 Ob14 12H 151P) 2.3 2.H 4.4 24.7 

0316-95-0127 0·0.5 !lOll 140 5.4 G 18.2 13.3 52.3 
031 (1.95-0129 0·0.5 !loll U33 9.4 11.2 16.7 211.1 7a.S 
031 (1.95-0131 0·0.5 !lol/ 170 G.6 42 14.!l 19.7 142 

a. NtA 1:1 Not Appll~blo 
b. P a Profosslonal judgmont should bo IJppliod, doponding on proposed usa 01 tho data 
c. J. CI Estimatod valuo IIkoly to bo low 

5.7.6 Evaluotlon 01 Radlonuc/Jdes 

Samplos takon from this PRS woro not llnalyzod for rndlonctlve compounds bocauso proces5 

knowledge and facility hIstory d005 not suggest any usc ot radionuclldes <lssociatod with this 

?RS. 

5.7.7 Evnluotlon Of Orgonlc Chomlcols 

Tobia 5.7.7-' prosonts tho Malytlcal rosults tor SVOCs In tho samplos. A numbor of samplos 

contained PAHs abovo SAL. No OIMr organIc compounds wore prosent at Jovols llbove SALs. 

Two samples analyzod for SVOCs wore PM-qualified duo to poor rosponse of the intornal 

standardS. Silmple 0316·95-0124AE had one internnl standord tMt deviatod from the tlcccptabic 

rango by loss than 5%. Snmplo 0316·95·0'22RE had threo internal stnndords thot wero 

outsldo tho acceptable rango. Indicating thoro woro sample matrix prOblems. Dotocted 

compounds in both snmplos wore PM·qualified and should be considered estimated. This 

qualification does not 1111cct the usc of these data tor decision·milking purposos, particularly 

slnco only two of a total of oloven !)amplos wor~ qualiflod tor problems associated with OAtOC 

analysis. No VOCs were detected at this PRS. TNT WRS dotected in sample 0316·95·0125 ilt 

0.133 mgtkg, which is well below tho SAL of 15 mg/kg (Table 5.7.7-2). 
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TABLE 5.1.1-1 

PRS 16·026(c) SOfl CONCeNTRATIONS FOROETECTEO SEMIVOlATllE ORGANIC COMPOUNDS 

Il'A ="Crt Jl.J1jflCat!e 
uc :: not CabJated 
J = Estimated quardit/-fesu!l is abo"'e the detedioo rllT.} 1M belO'N the estdnated quantitatioo Gml 
U:: Ul1<k:teded--lt.e IlsfE'ft va.!oo is tho detedioo 'm.l. 
PIA = PrvfessiOnal judgment m:xM be appEc-d pOOf 10 using the data. 
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TABLE 5.7.7-2 

PRS 1S·02S(c) SOIL CONCENTRATIONS FOR HIGH EXPLOSIVES 

::lAMPL-I:. OI;PTH n~1 

10 (II) (m~{kg) 

SAt. N/AQ 15 

EOL N/A 0.25 
0316-95-0120 "1.b 0.133 

n. NlA. Not Applicablo 

5.7.8 Risk-Based Screening A;scssment 

PAHs woro dotoc:tOd at lovols abovo SALs, fllthough nil woro at concontratlOns 01 loss than' 

ppm. Inorganlcs were present at levels less thon SALs. The PAHs prasent above SALs 

Included banzo(a)anthracono. ben1.o(b)!luoranthena, benzo(a)pyrene, and 
Oibenzo(a,h)anthro.cono. Thoso PAHs will be rotalnod as COPCs for furthor ovaluatlon. Visual 

Inspection of thO data for constituonts presont allovals greater than background UTLS but loss 

than SALs Indlcnted that an MCE would not approach a targot value of 1, Therefore, multiplo 

constituent oHects for contamlnantG bolow SALs are not consldorod for this PRS. 

5.7.9 Human Health Risk Assessment 

Threo PAHs wore Identlflod In the scroonlng assessmont prosontod In Section 5.7.8. PAHs 

were detoctod above SALs at this PRS. Tho sampling locations whore PAHs wore detectod 

also recolve storm-water runoff from asphalt pavod areas such as tho road thnt parallcls this 

PRS boundary. Tho prosonce ot PAHs In thO <lnnlyticnl dat31rom this sito is not unoxpectod 

bocauso PAHs <lro found In asphalt ond nro products 01 Incomplete combustion from motor 

vehicles. The low concontratlons of PAHs at this PRS (less than , ppm) aro likely to bo 

associatod wiih runoff from tho naarby pavod Areas rather than due 10 PRS-related 

contamination. 

Thus, tho most likoly oxplanatlon for t!1o obsorvatlon of PAHs in thoso soil silmplos is thol they 

roprosont nonsp()ciflc contamination associatod wit!1 gonoral Industrial actlvitlos. Tho 

"Toxicologlcnl Profile for Polycyclic Aromatic Hydrocarbons (PAHs)" (l~TSDR 1995, 55663) by 

tho Agoncy 01 Toxic Substancos and Disoase Registry shows thOt 5011 concontratlons 01 PAHs 

In urba.n/lndustrlal areas commonly range In tho tons to hundrods Of mg/kg. Tho sourco 01 thOso 

constituents includes combustion products from organic materials and fossil fuols and runofl 

trom asphal: and roofIng tltr. 
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Procoss knowlodoe and history for thO facilitios associated with '6·026(0) suggosls thllt PAris 

woro not usod In processos In this aroa.. Asphalt Is £l common source of PAHs that Is prosont 

upgradlont from the surface solis of this outfall. This material and vehicle emissions are the 

Ilkoly sources for thoso conta.mlnant signatures. This constitutes a continuing sourCe of 

contaminants and consoQuontly Is not within tho scopo of the Envlronmontal Restoration 

projoct. Tho PAHs will bo droppod as COPCs tor this PRS. 

5.1.'0 Pl'OlImlnory Ecological AssC$Smcnt 

In cooperation with NMEO and EPA Region 6. tho Laborotory ER ProJoct Is dovoloplng on 
approach 10r ecological risk Qssossmont. Further ocologlc:al risk assossmont at this slto will bo 

deforrec until this slto can bo assessed as part of the ocological oxposure unit methodology 

currently baing developed. When completed, tho ecological risk assessment will be provided 

D.S an attachment. 

5.1." Conclusions and Recommendations 

Biased Phaso I sampling locatod samplo pOints likely to show evidence of a releaso. Inorganic 

chamlcals wore Idontlfled abov~ UTI. voluos nt this PRS. but aro prosent at lovels woll-bolow 

SALs. OrganIc chemicals were detocted above SALs, but are llssociotod with continUing 

roleases from tho nearby asphalt roadway. In general. tho data collectod suppons tho slto 

concoptual model. Tho hlghost constltuont concontratlons tHO gonorally naar the outfall 

discharge point rathar than in tho further downgradlenl sumples or In the samples at the 

groo.tGst depth. 

Constltuonts haVE) boon boundod rolatlvo to SAt..s. Samples collected at depth and downgradlent 

within tho drainage are well below SALs. This PRS Is recommended tor human-health NFA 

based on NFA Crltarlon 5. 

5.8 PRS '~026(d) 

PRS 16·026(d) Is tho outfall from two Inactive sumps at TA .. ' 6·303. The sumps are PRS 16-

029(c) and will ba Investigatod during a lator 'Iold campaign. Thoro was no contamination 
above SAl.s. othor than PAHs dorlvod from Q continuing source: thoroforo. this PRS Is 

recommended for human·hOalth NFA. 
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5.8.' History 

PRS , 6-026(d) Is dlscussod In dotailin Sub50ctlon 5.2 of tho RFI work plan (I.ANL 1993, 1094). 

TA-16·303Is il rest house that 50rvos TA-' 6-302, an HE casting Incllity. This facility was built 

in 1953. Tho rast houso Is usod for storing raw materials usod In the casting I=lrocoss, o.nd HE 

castings produced In TA-16-302 (I.ANI. '989, '5-16-362). Potontlsl contaminants at this site 

wero Idontlflod as: HE. HE Impuritlos and dagrodatlon products, metals, particularly barium 

Irom boratol casting, and laboratory chemicals such as solvonts. 

5.8.2 Doscrlption 

PRS 16·026(d) Is locatod south 01 T,.,-16-303 (FiQure 5.0,1). Tho outfall drains Into a wall· 

deflnod drainage ditch thot parallels tho accoss rOlld. Runoff from tho adjacent road drains Into 

tho drainage ditch. Tho orca Is grassy and slopas gradually to thc southoast. Tho HE sumps 

that discharged into this PAS oro plugged. 

5.8.3 Previous Investlgtltlons 

Beginning in 1970, Bnytos conducted an ox.ton&ivo study 01 HE In outlnlls Ilt TA·16. Ono sOml=llo 

from tho iA-1S·303 outfall was Collected in April 1970. This samplo contllined 0.02% (by 

weight) 01 HMX a.nd/or RDX, and no TNT (Baylos 1970. 15·16-278). Anothor snml=llo colloctod 

in Decombor '970 contained 1.8°/" (by woight) 01 HMX andlor ROX. and 0.3% 01 TNT (Saylos 

1970, 15-'6·0017). 

5.8.4 Flald Investigation 

The objective 01 Phaso I sampling at this silo was to dotormino via biased sampling if 11 roloase 

had occurrod from tho drain IIno outfall and il that roloaso caused contamination abovo action 

levals. ThO sampling doslgn was biasod to dotoct contaminants by collocting samples at 

locations most likely to bo contl1minatod, according to thc site concoptual modol. Tho sampling 

and analysis pion was also doslgned to: 1) dollnoato ony contamination abov~ action levels in 

both a vcrtlcal and downgrndlont d!roctlons to support cleanup activities; Ilnd 2) provide 

sufflciont data to support a prollminary risk assossmont. If contamination did occur, Phase I 

Invostlgation would also Idontlly all COPCs. 

Tho sito concoptu~i modo I for roleaso$ ~t this ouHalils that tho primary raleaso mochanism to 

the PRS is by dischargo of constltUMts from tho outfall pipe to tho downgradlont drainage aroo. 

II is assumod that such discharga will rosult In tM hlghost constituont concontration::; noar tho 
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outfnll and in tho downgradiont sodimont traps, particularly tho sediment traps nearest the 

outfall. Non·volatllo constltuonts (o.g. SVOCs, HE, Inorgnnlcs) aro hypothesized to decrease 

in concentration vertically Into tuff and downgra.dlont from the outfall. Volatllo organiCS aro 

IIkoly to be at higher concontratlons in subsurface sampl~s because they Ilre IIkoly to volatilize 

In noar·surfaco samplos duo to tomporature fluctuations. Tho SOli-tuff Intorface consists 01 Il 

transition In both matorlal and hydrogoologic properties that can act as a collection and .. 

tronsport zono for contaminants. This conceptual model guided sampling and scroenlng 

locations by emphasizing samplos near the outfall, surface samples, and soli-tuft Intorfaco 

samples. Flold screonlng - particularly for tho HE, which aro tho principal constituents likely 

to bo prosont nt this slto -was furthorused to bias samplo locations, bnsed on this conceptual 

modo I. Tho Intont was to submit samplos with positive screonlng rosults for laboratory annlysls. 

Tho EPA-approved RFI sampling plnn for this site callod for two boroholes to bo drillod near 

the outfall. Tho first boroholo was drilled at tho outfall. Tho second borehole was drilled 

approxlmatoly 25 ft downstream at the next sOdlmont trap. Samplos woro collectod from the 

surfaco Intorval. thO Intorval bounding tho soll·tuff Interfaco, and tho bottom of ench boreholo. 

-rho bottom 01 each boreholo was locatod at leost 2.5 ft bolow tho soll-tull Intorfnco. 

Boyond tho boroholos. surfaco samplo locations wore scroonod lor HE. At tho IIrst nogO-tivo HE 

screonlng locntlon, 0. total 01 throo surfaco laboratory samplos woro colloctod at 20-ft Intorvals. 

Two additional surfaco laboratory samples wero collc-ctod further downgradlont In sediment 

traps. 

Out 01 '8 scroonlng samplos, " analytical samplos war!) colloctod at this site. All samples 

woro collectod with a hand auger oxcopt tor tho two somplos at depth in the boroholos noor the 

outfall. Thoso were colloctod with Q split spoon. ThO depth of tho boroholo at tho outfallitselt 

was 5 11. Tho depth of tho borehole downgradlont from the outfall was 6.5 ft. The soli-tuft 

Intorfaco Is located at n dopth 01 0.8 ft In tho area or this PRS. 

All samplos from this slto woro scroenod lor HE, radiation, and volatilot>. All samples scroonod 

nogatlvo. 

Becauso this PRS is located near othor similar PRSs, tho full 500 ft 01 this drainage could not 

bo samplod os doscrlbod in tho original plnn. Thlt> PRS runs Into tho dralnago from PRS '6-

026(e) atter 289 ft. Theroforo, only 289 It of PRS 16-026{d) was samplod. This does not affect 

tho outcomo ot this Investigation bocauso any contnmlnatlon located moro than 289 It away are 

capturod In tho Investigation of downgradlont PRS '6-026(c). 
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Tablo 5.8.4-1 lists tho samples analyzed at PRS 16·02S(d), Figura 5.8.4·' shows tho locutions 

of the scroenlng and laborotory samplos taken at PRS , 6-026(d). 

TABl.E 5.8.4-1 

SUMMARY OF REQUEST NUMBERS FOR LABORATORY SAMPL.ES 
TAKEN AT PRS 'G.026(~). 

SAMP1.E 10 1.0CATION 10 DEPTH SAMPL.E. VOCI SVOCa HE 
(ft) MATRIX 

0316-95·0132 16-1465 0·0.5 Soli NAo 54Gb 546 

03HJ·95·0133 16-1465 0.6·1 Obl4 546 546 546 

0316·95.0134 16-1465 3·5 Qbr4 546 546 546 

0316-95.0135 16-1656 0·0.5 SoU NA 546 540 

0316-95-01313 '6-1656 0.5-0.9 ObM 546 546 546 

03' 6·95·0137 16·1656 5·6.5 0014 546 546 546 

0316·95·0138 ,6·1466 0·0.5 Soli NA 121 121 

0316·95·0139 16-1487 0·0.5 Soli NA 121 121 

0316·95.0140 16·1468 0·0.5 Soli NA 121 121 

0316·95·0141 16·1469 0·0.5 Soli NA '12'1 121 

0316·95·0142 16-1470 0-0.5 Soli NA 121 121 

n. NA II Not Analyzed 
b. ER tlnlllytlcni roquo!),1 numbor 
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S.S.S EV31uIltion o11norgQnlc Chomlcals 

Inorganlcs ware presont at levels grenler than UTLs but loss thDn SALs tit PRS 1S-026(d). 

Becauso samplos colloctod at tho soll-turt intorlaco art) consorvatively comparod to tho Obt4 

UTL. this can cause certain o.no.tytos. such as !lrsenlc. to appear elavated. Tabla 5.6.5·' 

prosonts the analytlcal results lor Inorganlcs present at Il:Ivols above UTLs. 

TABl.E 5.8.5-1 

INORGANICS WITH CONCENTRATIONS GREATER THAN BACKGROUND 
UTL FOR PRS 16-02G(d) 

SAMPL.~ 10 OI:.PTt1 SOIUROCK ARSt:NIC IlAAIUM CHAOMIO"M . U:AO Vt.NAOIUM 
(ft) UNIT (mwkgl (mglklll (mg/kgl (mil/kg I (mq/kg) 

LAN!. UTI. (all SOIl) WAD N/A 7.tl2 315 1 !1.3 23.3 41.!J 

LANl. UTI. (01)141 N/A N/A 2.1t1 !i6.U 10.9 
" 

9.5 
SAL NJA N/A ! NCb !i aoo 210 400 540 

031IJ.95"()132 0·0.5 :lOll 1.3 207 5.::ljJC, 2"..) 1Q.3 

031 tJ.95-o13~ 0.6·' Obl4 2.2 263'J) 17/J) liO.5 ,O.~ 

03' 6-95-0134 3·5 Obl4 0.35IU) 100 ,J) 40.1 JJI '.1 1.1 (Ul 

0316095-0'35 0·0.5 noll 1.2 12!HJl 1.9IJ) '7 5.n 
0316095-t'l138 0.5·0.8 Obl4 

1.7· ~~1J1 4.5IJ~ 7\U~ 7.6 

0316·95·0137 5·6.5 Obt4 0.55 lUI .2 (JI 72.7IJ) , .::1 1.7M 

0316-95-0138 0·0.5 !loll 1.9 1!lli 4.4 11.n '4.2 
0316·95·0140 0-0.5 Goll 1.4 I 155 3.1 5.2 I 8.3 

D. N/A II NOI Appllca.ble 
b. NC. No! Calculnted 

LIN!,; 
(m!llkg) 

50.1:1 

75.4 
23000 

1~ (J) 

132 (J) 

2M IJJ 

57.1i IJ\ 

511.0 IJ) 

23.1 W 

tlO.3 

tiH.:i 

c. J I!I Estimated quantity-rosult Is abovo tho dotection limit but bolow tho OSllmutod q\lnntilntlon limit. 

S.B.6 Evaluptlon of Radlonuclldes 

Radionuclldo5 WGro not analyzad lor at this PRS bocauso prOC:OGS knowlodge and fo.eiHty 

history suggocls that thoro woro no radionuclidOs cissociatod with this PAS. 

5.8.7 EVClluot/on of Orgnnic Chemicals 

Table 5.B.7-' presents the analytical rosult::; lor SVOCs in tho samples. A numbor of somples 

contalnod PAHs, although the only orgonic compound presont ill lovols above SALs was 

bonzo(a)pyrena. Samplo 0316-95-0139 hod clavated dotcclion limits duo to matrix olfocts In 

tho sample. 
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TABL.E 5.8.7-' 

PRS 16-026(d) SOIL CONCENTRATIONS FOR DETECTED SEMIVOLATILE 
ORGANIC COMPOUNDS 

!.I"ln~1 plttnillilio 1J1-n·butyl phthDlato filuorllntn,n. FIUOItn.t Nlphlhlltn. 'v.", 
Imglkg) (mplkg) tmglkg) rm91kgl (mOlkg) (mglkgl 
s:.: 000 \jbOQ ~ 000 :.!JOO 100Q NdJ 
O.~'~i 0.:1:.1 O.:I~I 0.:.1:.1 o.a~1 0.:.1:.1 

O.3R fUel) O,:J.IjIU) O.:i() Q.05ij 1..11 0.04 (..I) 0.4:: 

O .. :IH tUJ O·~WI O.H:l 0.071;.1 1..11 O.O~t'1 (Jl O.t.i~ 
O.74(UI O.lt(J) a.14/U) 0.74 (UI O.74(U) O.74(UI 

O.KO O.35JUI O.~151Ul O:I!:iIVI O.:I!:>JW O.:\~ (UI 
O.3t\ <UI a.:!1i IVI U.:.ItUUI O.3t$\Vl O.:~IUl O.:~\j lUI 
O.34tU) O.34(U\ O.l~ (JI O.34(UI O.34(UI O.l~1 (J) 

O.ati (UI O.31!IU) 0.111 IJ) a.3MIU) 0.31:1 (U) 0.12 (..II 

0.054 (J\ 0.4 lUI 0.1.l~1 O.04IJI O.4(UI 0.41 

tl. N/A. Not Appli~blo 
b. NC. Not Colculntod 

I:> 
1YOOO 

o.aa 
1.0:! 

O.Y70 
O.74IVI 
O.!i!.i4Ul 

O.1l:i1 tJ) 

0.2t1 tJI 
0.0!6 (J) 

luno 

c. J. Esllmntod quantlty-rosult Is nbovo thO dotoctlon limit but below tho ostlmatod quanlltot!on limit. 
d. U. Undotactod-tho Iistod valuo Is thO dotectlon limit. 

Tho only VOCs detocted during analysis wore melhylona chlorldo nnd trlchlorolluoromothane. 

Howover, thoy woro not prosont In lovols groator than tho EOl and wero also found during 

analysis or tho analytical blank snmplo. 

Tnblo 5.8.7-2 prosonts tho data for high explosives dotectod during analysis. ROX Is tho only 

HE prosont at 0 levol noar SAL. .' 
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TABl.E 5.8.7-2 

PRS 1S-026(d) SOIl. CONCENTRATIONS FOR 
HIGH EXPLOSIVES 

;:)AMI'I.I:: 10 UtI" I HJII} 4-ADNT (mgJKgl RDX (mWkg) 
SAl. N/All NCb 4 

caL N/A /'.C 1 
0310-95·0133 0.6-' 0,091 (UC) 0.1'14 (U) 

0316·95·0'36 0.5-0.9 0.'08 O.17~i lUI 
0316-95·0139 0·0.5 0.091 lUI 2.42 

a. N/A. Not Appllcnblo 
b. NC Il Not Caleulalod-
c. U II Undotoctod-tho lislod valuo Is Iho dOlectlon limit. 

S.8.S Risk-Based Screening Assossment 

RFJReporf 

INI ImglKg) 
15 

O.2b 
0.24 

0.196 
0.019 {UI 

Tho PAH benzo(a)pyrono was detectod at lovels above SALs. It Is a COPC. Othor SVOCs wore 

roportod at /avols abovo dotoctlon limits but loss thll . ., SAL.s. 

Arsenic Is not includod in tho MCE !llnca thoro is no calculatod SAL. In addition. only OM 

sample out or elevon was slightly abovo UTL. Thereforo. arsonic will not bo retalnad as a 

COPC. Inorganics woro prosent at lovols loss than SALs. An MCE was calculatod tor thIs PRS 

using values for constituents grontor than UTLs but balow SAl-so The results nro shown In 

Table S.8.S·'. 

Tho MCE calcul:ltlon was performod usl1'19 tho sum of tho maximum concentrations at this FIRS. 

ThO MCE rosults for noncarclnogons and chemical carcinogens woro 0.3 and' .5. rospectlvQly. 

Boca use tho MCE valuo tor noncarcinogons Is loss than unity. a po:ontlal humnn hoalth risk 

based on add;~lve effocts Is not idontlflod lor this class of cMmlcal. Tho carclnogonlc COFlCs 

that hovo a normalizod valuo o! moro than 0.1 in tho MeE at this PRS art:! chromium, 

benzo(a)anthracene. and ROX. Thoso compounds nro, thoroforo, retalnod as COPCs lor 

lurthor ovaluation. 
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TABLE 5.8.S-1 

MCE FOR PRS 1S..02E(d) 

ANALYTE MAX CONe. SAl.. NORMALIZED 
(mgfkg) (mgfkg) VALUE 

NoncarcInogenic Efla.:ts 

Bnrium 292 5300 0.055 

Lond 79.8 400 0.200 

Vnnodlum 14.2 S40 0.026 
Zinc 134 23000 O.ooa 
Aconophthono 0.095 2200 <0.00' 

Anthmcone 0.'4 18000 <0.001 

Benzoic Acid 0.15 100000 <0.001 

Ci-n-bulvlphihaillto 0,17 6500 <0.001 

Dlothv' phthnla!o 0.8 52000 <0.001 

FlUomnthono 0.82 2600 <0.001 

Fluoreno 0.079 2300 <0.001 

Naphthalono 0.058 , 000 <0.001 

Pyrono 1.2 19000 <0.001 

TOTAL 0.3 
Cllrclnogcnlc Effocts 

Chromium 72.7 210 0.346 

Bonzo( n )nnth racono 0.31 0.G1 0.508 

Chlj'setno 0.41 61 0.007 

ROX 2.42 4- 0.605 

TNT 0.321 15 0.021 

TOTAL 1.5 

5.8.9 HumL1n Health Risk Assessment 

Two PAHs wero Idantlflod as COPCs In tho scroanlng assossmont presontod In Section 5.B.B. 

Ono PAH was detectod abovo SALs o.t this PAS. Tho sampling locations whoro PAHs wore 

detocted o.lso rocolvo storm·wator runoU from asphalt pOovod aroas such as tl'lO foad that 

parallols this PRS's boundary. Tho prosenco of PAHs In tho an~lytlcal datil from this slto Is not 

unusual because PAHs aro found in asphalt and aro products 01 Incompleto combustion from 

motor vohlcles. Tho low concontratlons Of PArts at this PRS (loss than' ppm) ~ro IIkoly to be 

associated with runoff from the noarby pavod aroas rather than due to PRS-rolated 

contamination. 

Thus, tho most likely oxplanation for the obsorvation of PArts In thoso soil samples Is that thoy 

reprosont nonspecific contamlnlltlon assoclatod with gonoral Industrial actlvltlos. The 

"Toxicological Pro1ll0 lor Polycyclic Aromatic Hydrocarbons (PAHs)" (AiSOA , 995.55663) by 

tho Agoney of Toxic SubstnncQs and Oi:ioaso Roglstry shows that soil concontratlons 01 PAHs 
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In urban/industrlnl aroas commonly range In tho tons to hundrods 01 mg/kg. Tho sourco ot those 

constituents Includes combustion products Irom organic matarinls and fossil fuels and runofl 

from asphalt and roollng tor. 

z 
.' I 
-"'\ ., ... 
... ,. 

'!'J 
Z ,--.~ 
,3 
9 
• Process knowlodgo and history lortho facUlUos associated with' S·02G(d) suggosts thot PAHs :.:; 

,._; 

woro not used in processes In this area. AsphZllt Is 0 common sourco of PAHs that Is prosont 6 
upgradlont from the surfaco soils of this outfall. This material and vehicla emissions arc thc 

likely sourc~s for these contaminant signatures. This constltutos a continuing ~OUI'CO of 

contaminants and consoquently is not within the scope of tho Environmontal Restoration 

project. Tho PAHs will bo droppod as COPCs for this PRS. 

The carclnogonlc chemicals analyzed in tho MCE had n normalizod sum of 1.5. Tha COPCs that 

have a normallzad contribution of more than 0.1 rolatlvo to SAL.s at this PAS othor th<.ln PAHs 

aro chromium Md ADX. Comparison at tho maximum concentrations detected tor theso two 

chomlcals to prollmlnary romedl<.ltlon goals (PRGs) 10r industrial soli published by USEPA 

Aeglon IX indicate that concentrations of these carelnoganlc compounds In tho soli around thIs 

outtall aro wall below concentrations that would potontially impact human hoalth undor an 

Industrial exposure sc(!nario (Table 5:8.9.1.'). Region IX PRGs for Industrial soli £Ira 

conservativoly basad on 250 days per year of exposuro, an assumption that Is highly 

conservativQ for an outfall £Iroa along n roadsido at TA-1 G. In addition, tM SAL-basad MCE 

coJculatlon porformed In $oclion 5.8.8 assumos additivity of toxicity ondpolnts. These maximum 

valuas occur at difforont locations and depths making simultaneous oxposur~ to thosa 

concontratlons extremely unllkoly. Basod on this Qualitative evaluntion for the carclnoganlc 

chomicals detected at this PRS, funher human hoalth risk analysos for those chomicals Is not 

Justlliad. Uso 01 an MCE·type approach. whoro COPC concontratlons are normalizod to 

industrial PRGs. also suggest littlo significant cnrclnogenlc riSk at this sltG undor ilnd Industrlol 

scenarIo (Tablo 5.8.9.'·'). 

iABI.E. 5.S.9.'''' 

COMPARISON OF NONCARCINOGENIC copes TO INDUSTRIAL SOIL PRGs 

I Mllxlmum Industrial Soil NOrml\lIl.OO 
Chemical Concontratlon PRe Conccntrnllon rclllllve to 

(mg/kg) (mg/kg) Induatrlol PRCs 

ChromIum 73 400 0.16 

RDX 2 '\7 0.12 

Sum O.2e 
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ThO COPC dotn coli octad ot this PRS damonstrate thot COPCs other than PAHs are boundl)d 

relative to SALs. Oowngradlent samplos hove lovols of COPOs and other constituents much 

loss tMn SALs. The PAHs are an oxception, but thoy ara due to non-point source discharge 

from the noarby road. Tho deepest boroholo samples nra also loss than SALs. nlthough 

elevated chromium and barium llro prosont at dopth. Similar anomalous chromium at depth, at 

locations whero there has not boon a widespread chromium relonse. are obsorved In several 

drnlnages doscrlbed In this report. 

5.8.10 Preliminary Ecological Assessment 

In cooperation with NMEO and EPA Region 6, the Lnboratory ER ProJoct Is devoloplng an 

approach for 9cologlcal risk assessment. Further eoologloo.l risk assessmont at this site will be 

deferrod until this slto can be ossessod as port of tho ecological exposure unit methodology 

currontly bolng doveloped. Whon completl?d, the ecological risk assessmont will bo provided 

ns nn Attachmont. 

5.S." ConclUsions and Recommcond:..tlons 

Biased Phaso I sampling located snmpla points likely to show ovldonco of a raloaso. Analyticnl 

rosults establlshod only a slnglo COPC above SALs, tha PAH bonzo(a)pyreno. PAHs aro due 

to runoff from the roadway that is adJacont to tho PRS. Qualitative ovaluatlon 01 othor COPCs 

that arc derived from an MCE calculation suggest that tho risk to human hoalth Is acceptable 

under an Industrial scenario. Tnose data gonarolly support tho slto-conceptunl model, axcopt 

for the anomalous barium nnd chromium valuos obsorvcd In the dOQPost samples. Theso 

elovated values may be due to natural high values of tnose constituents In tho SUbunit of tho 

Bandolier tuH that underllos this PRS. 

Constltuonts othor thon PAHs ore bounded Ilt depth and downgradlent rolatlvo to SAls. Only 

low lovels of PRS·rolatod constituents wore lound in samplos at depth and In the farthest 

downgradlont s<lmplos. Bocauso no constltuonts aro presont at levels of concern, thJs PRS is 

rocommended for human-hOllllh NFA under Critorlon 5. 

5.9 PRS 1 S..Q2S(v) 

PRS '6-026(1J) Is an outfallassocilltod with sumps at TA-16-460, a decommissioned analytical 

laborntory. Although HE. motals. and PAHs wero found In this outfall. thoy wero not found at 

lelJels thnt poso a throat to humnn hoalth. Thoroforo this PRS 15 recommondod for human

hoalth NFA. 
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5.9.1 History 

PAS 1 6·02G(v) is dl!>cussod In detail in Subsoctlon 5.2 of the AFI work pliln (LANL 1993,1094). 

PRS, 6·026(v) Is the outfilll from an Inactive sump associotod with TA·16·460. TA·' 6·460 was 

constructod In 1952. 8ecauso this building WilS an analytical chomlstry laboriltory, a number 

of chomlcals could bo present In the outfall. In 1968, a 5mall mercury spill occurred In one of 

the labOriltorlos. although thero WilS no rocord thai morcury ontored tho drain systom. Although 

It Is no longer usod as an HE laboratory, It is ilctlvoly used to support bloromed~ntlon studios 

In groenhouses nearby. Potential contilmlnants ot this site woro idontlfled as: HE, HE 

Impurltios and dogrodatlon products, motals, and laboratory chemical!: such IlS solvents. 

5.9.2 Doscrlptlon 

PAS 1 6·026(v) Is located southeast of TA·16·460 (Figure 5.0")' Tho outfall received effluont 

from the HE sump, floor drains, bonch drains, sink drains, stoam drains, and a drinking fountain 

drain. Tho out1allls currently controllod undor National Pollutant Dlschargo Elimination System 

(NPDES) permit, EPA OSA072. The sump outfall has boen pluggod and no longor rocelvos 

offluont. Tho outfall Is in tho process of boing dolotod from tho NPDES Pormlt. Tho outfall 

dlschargod Into a woll·dofinod draiMgo. Aoof drains also dlschargo into tho dralnago from a 

separato outfall. Parking lot runoff discharges to thO drainaga. 

5.9.3 Prcvlou91nvcstlgotlons 

An Invontory 01 tha wide range 01 chemical!> usod in TA·16·460 WilS conlpiled in '971 

(Panowski and Salgado' 971, '5·' G·038). Tho studies and the Invontory are discussed In 

dotailln tho RFI Work Plan for au 1082 (LANL 1993,1094). 

Sovaral studios of affluent from TA·' 6 sumps havo boen por1ormod ovor the last 30 yoars. Two 

studios Involvod tho outfall associatod with PRS '6·026(v). A study of solis In this drainage 

showed no barium, HMX. RDX, or TNT (Turnor and SChwartz 1971, 15·'6·284). In 1988, 

Baylos analyzod water samples from this outfall tMt wore reloasod ovor 10 consecutive 

working days. 'rhis study showed that 8 ppm of acp.tone W(]s present in the sump on ona day 

and 2.2 ppm of mothyl ethyl katona was prosont In tho sump on another day. Suspended solids 

rangod from 0 ppm to 2.5 ppm. 
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5.9.4 Flold Invostlgatlon 

The obJoctlvo of Phaso I sampling ot this site was to detormlno via blasod sampling If a release 

had occurrod from tho drain llna outfall and if that relouse causod contamination abovo action 

lovols. Tho sampling doslgn was blasod to dotoct contamlnonts by colloctlng samplos at 

locations most llkoly to CO contamlnatod, according to tha site concoptual modol. Tho sampling 

and analysis plan was also doslgned to: 1) dollneato any contamination abovo action levals In 

both a vortlcal and downgrodlont dlroctlons to support cleanup activities; and 2) provide 

sufflc/ont data to support a preliminary rIsk assossmont. If contamination dId occur, Phase I 

Invostlgotlon would also idontlfy 0/1 COPCs. 

Tho sito conceptual model for roloasos at this outfall Is that tho primary release mochanlsm to 

tl,o PRS Is by discharge of constltuonts from tho outfall plpo to tho downgrndlent dralnago Ilroa. 

It Is ossumed that such dlschorgo will result In tho highest constltuont concentrations near tho 

outfall and In tho downgradlont sodlmont trops, particularly the sedlmont traps nearest tho 

outfall. Nonavolatllo constituents (e.g. SVOCs. HE. Inorganlcs) are hypothesl:od to docroase 

In concentration vortlcally Into tuft and downgradlent from tho outfall. Volatllo organics aro 

IIkoly to be at hlghorconcontratlons in subsurfaco samples because they are likely to volatilize 

in noorasurface samples duo to tomporaturo fluctuations. The soll·tuff Interface consists of 0 

transition In both matorlal and hydrogeologIc proportles that can act as 0 colloctlon and 

transport zona for contaminants. This conceptual model guided sampling and screanlng 

locatIons by omphl;lslzlng samples nenr tho outfall. surfaco samplos, and soll·tuff Intorfaco 

samples. Flold scraonlng - portlcularly for the HE. which are tho principal constituents likely 

to bo prosent at this slto - was rurther usod to bias sample locations. basad on this concoptual 

modal. Tha Intent was to submit samplos with positive screonlng results for laboratory analysis. 

Tho RFI sampling plan for this slto called for two boroholos to bo drilled noar tho outlall. Tho 

first boroholo wos drilled at the outfall. Tho socond borahole was drilled at tho next downstream 

sodlmont trap. Borohole samplos were collectad from tho surface Intorval, tho Intervol 

bounding the soll·tuft Intorfaco, and the bottom ot each borohola. Tho bottom of oach boreholo 

was locatod at least 2.5 It below the soll·tull Interlaco. 

Tho field toam was required to dovlato slightly from this original plan. Only two samples woro 

colloctod in tho boroholo farthor from the outfall bacause tho sodimont profile overlaying the 

soll·tufllntorfaco was too thin to yield sufficient sample for analysis of two samples. Therefore, 

tho surfaco and the soll·tuff interfaca samplos woro combined Into ono sample. This samplo 
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was collacted from tho O· to O.5~ft dopth. At tho outfall Ilsell, tho soll·luff lnlorfoco wos found 

to be vory shallow as well: howevor, n surfaco sample from tho o· to 0.5·ft Intorval and an 

interfaco sample from the 0.2· to 1 0 ft interval wore collected. 

Beyond the boroholes, samplo locations wero screened for HE at 10·ft Intervols. At the first 

nogatlvo HE screening location, a total of three surfaco laboratory samples wore collected at 

20-ft Intervals. Two additional surfaco laborlltory samplos wore collected furtherdowngradlont. 

Out of 14 screanlng samples. 10 nnalytical samplos were collected at this site. Samplos at the 

outfall were colloctod with a Minute M::m ™ drill rig. The samples In tho socond boreholo woro 

collected with D. split spoon. Tho depth of the boreholo at the outfall Itsalf was 3.5 It. Tho depth 

of the borehole located 6 ft downgradlont trom the outfall was 4 fl. 

All samplos from this slto wore scrooned for HE. radiation, and volatllos. Samples 031S-95-

0189 nnd ·0190 screoned positivo lor 2 ppm 01 VOCs. All other screening rosults woro 

nogatlvo. 

Tablo 5.9.4-1 summarize::: tho laboratory snmplos colloctod ill PRS 1S-02S(v). Figuro 5.9,4-1 

shows the locations of thoso samplos. 

TABLE 5.9.4-1 

SUMMARV OF REQUeST NUMBERS FOR L.ABORATORV SAMPL.ES 
TAKeN AT PRS 16-o26(v) 

SAMPI.E ID LOCATION 10 DEPTH SAMPI.E 

! 
VOC. SVOCt HE INORC, 

(H) MATRIX 

0316·95·0188 16·1513 0·0.5 Soil NAD. 923b 923 924 
t 

0316·95·0189 16-1513 0.2.' Obt4 1391 1391 1391 1392 

0316-95·0HlO 16.1513 2-3.5 Obl4 1391 1391 1391 1392 

0316-95·0191 16·1660 0-0.5 Soil NA 923 9~3 024 

0316-95·01f13 1(i·1660 2.5-4 Obl4 9S0 980 080 9a1 

03113·95·0194 16·1514 0·0.5 Soli NA 140 140 141 

031 6·95·0195 16·1515 0-0.5 Soli NA 140 140 141 

0316-Q5·01 \'lS 16.1510 0·0.5 
I 

Soli NA 140 '40 141 

0316-95·0197 16.'1517 O-o.S Soil NA 140 140 141 

~31 6-95·0198 16·15'B 0-0.5 Soil NA 140 140 1111 

ll. NA III Not AnCllyzod 
b. EFt analytical roquost numbor 

U 

925 

1303 

1393 

925 

982 

142 

142 

142 

142 

142 
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Fig. 5.9.4-1. Sample locations at PRS 1G.Q26(v). 
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5.9.5 Evalu:Jtlon 01 Inorganic ChQm~cals 

Soveral motals wore found at lovois grantor than Uil..s (iablo 5.9.5·'). iho numbor 01 motnls 

exceoding UTLs decreases with distance from tho outfall. Chromium I load. and zInc were p. 

qualified In somo samples because of poor duplicato splkO recovory. Thoso data should bo 

considered estimated. Morcury wo.s dotoctod in tho blanks assoclatod with samplos 031 G-95-

0190 and -0193. Howevor. tM mercury in Iha analytical samplos was bolow tho UTI. In sample 

·0190 and not detocted In sa.mplo -0'93. Thoreforo. blank contllmlnation apparently did not 

affect these sa.mplos. 

TABLE 5.9.5a1 

INORGANICS WITH CONCENTRATIONS GREATER THAN BACKGROUND 
UTl.s FOR PRS 'S.Q26(v) 

SAIIPI.( 10 OfPnl • SOMiOCI( ARSEHIC IIARIUIoI IltRYLUUW CIiRQWIUli COPPfR !lAO "'ERCUm' H~m. SlmR 
IH) UMIT (!II~a) imOfkal (IIIQI\g) I.;. (m~.) lfn9lkg) (mOl'l., ("'ora;) l.a) 

10M" \,H L 1l1li SOIl) NJAI ~/\ 1.1Ii! ;jIll \.~~ 111';; '~.!I ':J.;I U.l I~..:I N<f' 
u.N1. UTI. !004 Iii" 1;1/\ ~ 111 ~)tI.t) IIIi' 1011 "C It No; 11.13 ,,1 

ti"L I"''' 1;1" i'C ~:Ul N:; ,'10 ?HOO 4W ,':' "J~ :l1li1 

0316-0~lOO Q.4.~ IIO~ :1.1l 1~ I) 711Ut , .M 'I~ lOJ 4.1 ;/ll.! t..~ 

0316-9!100189 0.1·1 Qb14 ~.tI JI( O.~l III Iif1-0,p"J Ii~.~ I~.w 4.3 I iI.1I !i,:l 

0.11 MI5-0100 ~·:l5 Ob14 111 WO ;- ~ ~JfJi fll We H4 00» ,,~ HldlUI 

0.11IJ.fls.lllDl I 0-0:1 lItlll 1,4 1111 QI\IIIU\ ;>. " I~U 1\.11,1 "<' 144 '111 

If.) 1 R.lls.llllr.l ~.r~. Ot!!" 1 :.> 'HI O~1 llJQ ('4 UIJ"') o !lU) :1/1 O.~I~ 

O~1 1\.\I<;'o1f104 (I.()'i ~oll ~ 1fUI fl1 ~ 1 ?(!IJ 14/\ :1,11 :!:!/f II;> .. , ~ , 
03II).Q<;.OlM 0.05 wll l.~nJl r>ll7 I ~fU\ i ,,:111 ~;, :1 "';" .tI I B'!IJI~~ 
1T.I11\.!I')o{l1\'l'l n.Q '. ~oll :7:'1 1;>11 i , HUI ,." 111 :1 ~;I 14 '7 ~rll1 I.1IUI 

031 1\.90;.01 n1 o.o.r. 1Mlf! I ;>, , i ,.;. I 11 101 III 1:1 .. 0;10 R~IU) o MlUJ 

031 f\.1l'l-O m~ M!*, ~QII I ,~ I H17 I Olm ~l\ f!:I 1~ 1 ()1~1I1l1 fI~ (lAW) 

o. N/A a Not Applicablo 
b. NC .. Not Calculatod 
c. U a Undotoctod-Ih" IIstod valuo 1$ tho dotoction limit. 
d. J ... EcUm£l!od value Ilkoly to bo low. 
o. P 12 Profonelonni JUdgmont should bo appliod. dopondlng on proponod usa ollhO dilta. 

5.9.G Evaluation of Rndlonuclldcs 

ZIHC 
(l!It/'lg) 

W.U 

Ib4 
~:lrm 

:l.OII 

M(P/ 

':!Alii) 

lH7 

",~IJ •• 1'1 

'" 1!,1 

714 

4:111 

~:I:I 

Uranium was the only radlonuclido llnalyzOd lor at this PRS. Uranium was not prosonl at a lovel 

above UTI.. In any sampll'l. 
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5.9.7 Evaluation of Orgonlc Chomlcals 

Tobia 5.9.7-1 presents the rosults lor vec analysis at this PRS. Methylano chloride and 

rrlchlorotluoromethnno aro tho only volatllo compounds detected. Soth wero detected at low 

lovols and the data aro qualWed as ostlmatod. 

TABLE 5.9.7-' 

PRS 16-02G(v) SOIL CONCENTRATIONS FOR DETECTED 
VOLATILE ORGANIC ANALVTES 

SAMPI.E DEPT1i MO'HVLENE CHI.ORIDE TRICHLOROFLUOROMETHANE 
10 (It) (mglkg) - (mg/kg) 

~AL. N/AO 7.8 380 

tQL N/A 0.005 0.005 
0:J11)o95--0HI9 O. ,., O.OO4JJb) 0.007 (J) 

0316·9s.o190 2-3.5 0.004 (J) 0.013 rJI 

Q. NJA. Not AppUenblo 
b. J. Eotlmatod Qunntlty-rOsult 19 abovo tho dotoctlon limit but below tho ootimatad 

Quantltatlon limit. 

Sovorollocatlons contalnod svecs or lavals greator than SALs. Many samples analy:ed for 

SVOCs have J·quallfled data. In general. tho Internal stanlJard responses ware poor for most 

of tho samples In this PRS. Roanalyzed data havo boon used lor two samplos. In addition. ona 

sample was dllutod and roanalyzed becauso ono analyto exeoedod tho calibration rango. 

Samples 0316·95·0195 and ·0196 had high dotoctlon limits duo to intQrferoncQ from matriX 

affects. Tho data to be used In the assessment of this PRS arQ shown In Tabla 5.9.7 .. 2. 

Tabla 5.9.7·3 shows tho HE prosent In tne analytical samplos from tn's sito. PRS 16·026(v) Is 

ono of the fow sitos whoro trlaminotrlnitrobonzona (TATS) has boan detectod. TATS Is an 

oxploslve used at TA .. 16 In large quantltios: howover. It is highly Insolublo and thOroforo not 

froquently found In soils associated with HE sumps. 

Soptomber29, 1991 100 TA·16 RFI Report 
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TABLE 5.9.7-2 
PRS 16-026(v) SOIL CONCEUTAATIOtlS FOR DETECTED SEMlVOLAnlE ORGANIC AUAlYTES 

SAVPLE 
10 

SA.Vi'1.E 
JD 

t·[PTH 
(f1) 

No'A = Not applicable. 
NC = Nol calcu'..a!ed 
J = Esl:ma!ed Qu<:mUy_ Resuft is abo\'e the detection ~rr~t bt..1 b.:.-.Jow the estina!ed quant"tation rsr';t 
U = Undetected The listed .. a!ue is 'he delection Emt. 
NA = Nol ana'yzed 
W = The anaJ:rte was 001 pos:t"Yety idi':rM,ed in the samp!e and the associ.l!ed vaw is an estima!-a of tt.e EQllEDL 

CHRY· 
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TABLE 5.9.7-3 

PRS 16-026{v) SOIL CONCENTRATiONS FOR OETECTED 
HIGH EXPLOSIVE ANAL YTES 

:ulllJlI.f. UtI' I!; TtTHll. I All:! 
ID (til (mg/kg) (mgfkg) 

SAL. N/AQ 650 NCb 
EOt. NlA 0.66 NC 
0316·9!)o01 Uti 0·0.5 0.'22 NA 
0316·9!j.Q194 O-O.t) 0.101 10.5 
031 6-9S.01 95 0·0.5 0.098 rUe) '1.1 

0316·95-0196 0·0.5 O.096(U) 2.41 

• NlA - Not appllc;nblo. 
b NO • Not calculnted. 
CU. Undotoctod. Tho lIotod valuo Is tho dotectlon limit. 

5.9.8 Rlsk"Busod Scrocnlng A:5:5ossmont 

PAHs woro dotoctod at lovols abova SALs, although all wore at concontratlons less than 10 

ppm. Inorganlcs were prosont at lovols less than SALs. Tho PAHs present above SAL Includo 

bonzo(a)anthrnceno. bonzo(n)pyrono, benzo(b)fluornnthono, dlben:o(n,h}nnthrncene. and 

indono{, .2.3-cd)pyreno Those PAHs aro COPCs for this PRS. 

Sinco arsonic was detected slightly abovo the Qbt4 UTL In a soll·tuff Intorlaco samplo. which 

is a vory consorvatlon assossmont. arsonic will not bo retained as a COPC. Beryllium was 

rJotoctod slightly abov~ UTL (2.0 vs. , .82) In one samplo nnd will not be rotalned as a COPO. 

Maximum concontratlons of carcinogenic and noncarcinogenic compounds present at levels 

greator than background UTLs but loss than SALs woro usod for an MCe. ThQ rosult of this 

MCe Is shown In Table 5.9.a·,. Tho MCe values for tho noncarclnogonlc and carcinogenic 

compounds woro 0.9 and'.4. rospoctlvoly. The MCe for noncarclnogens Is less than tho targot 

value 01 '. so nono of the so constltuonts will be rolalnad as COPCs. Tho MCE for carcinogens 

Is groator than,. the target action lovel. This Indicatos that thoso compounds aro presont at 

largo onough concontratlons to wnmlnt furthor ovaluatlon at PFtS 16·026(v). Tho carclnogonic 

COPCs that havQ a normall%od value of mora than 0.1 In tho MCe at this PRS aro chromium. 

bonzo(k)lIuoranthono. and chrysono. Thase compounds tHO, thorofore. rotalnod as COPCs for 

furthor ovaluation. 

$cptDmlJtl'f 29. 1997 102 TA .. 16 RFI Report 
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TABLE 5.9.a-, 

MCE CAI.CUl.ATION FOR PRS 1 G.Q26(v) 

CONC:~~~ATION SAl. NORMAL.IZEO 
ANAL.YTE m~/kq m~/kg VAL.UE 

Ntlncorclno~onlc Effocts 
Bnnum ~17 5300 0.060 
Coppor 412 2800 0.147 
1.0nd 103 400 0.258 
Morcurv 9.2 23 0.400 
NiCkol 26.1 1500 0,017 
Silvor 7.8 31:10 0.021 
Zinc 170 23 ern 0.007 
TrlchlorolluoromotMno 0.01 380 <0.001 
Aeonophlhnno , .3 2200 0.001 
Anthrnceno l.t> 1 BOO<) <0.001 
Fluornnthono 13 2600 0.005 
Fluorono 1.6 2300 <0.001 
Naphthaleno 1.2 1000 0.001 
Pyrona 9.7 19000 <0.001 
Bonzolc Acid O.!lO 100000 <0.001 
Dlbon::olurnn 0.li3 2130 0.003 
Dlottwlphtholato 0.093 b2000 <0.001 
4-MOlhylpnonol 0.42 330 0.001 
TOlryl 0.122 65U <0.001 

TOTAL 0.9 

CnrclnoJtonlc Effects 

Chromium 160 ?1o 0.'/62 
Mothylnno Chlondo 0.004 7.B' <0.001 
l3onZOrkllluOranlhono 2,7 6.1 0.443 
Chrvsono 6.9 61 0.113 
t:\1!l(2-othvlhmcvl)phlhnlnto 2.9 32 0.091 

TOTAL 1.4 

5.9.9 Human Health Risk Assessment 

A quantltatlvo human hoalth risk assessmont was not porlormed for this FIRS. Howover, a 

C!ualltatlvo evaluation of tho COPCs identlflod in tho screening assossment is prosanted. 

ThO carcinogonlc copes idontlfied abovo SALs in tho scroening assessmont includo the PAHs 

bonzo(a)anthracono. bonzo(n)pyrono. bonzo(b)fluo:'anthone, dlbonzo(o.h)onthraCoM, and 

Indono{1 ,2,3·cd)pyreno. Also includod as COPC!; from tho MCE Llro chromium. chrysono and 

benZO(k)tluoronthOno (the concentrations 01 those chemicals aid not excood a SAL). Th" FlAHs 

oxcoeded their SAL va.lues in throe samplos at tho outfall at a maximum concontratlon of 6.5 

mg/kg. This maximum concontratlon [bonzo(b)fluoranthCno] excoods thO SAL by an order of 

magnltudo. ThO sampling locotlons whOro PAHs woro detected also rocoivo storm-wator runoff 
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from asphalt pavod aroas such as tho parking lot to tho west of the PRS. The presence of PAHs 

In the analytical datil from this slto Is not unusual bocause PAHs aro found In asphalt and arA 

products ot Incomploto combustion from motor vehicles. The low concentrations of PAHs at this 

PRS (loss than 10 ppm) ara likely to be assoclatod with runoff from tho nearby paved areas and 

roof draIns rathor than due to !='RS·rolllted contamination. 

Tho most likely explanation for tho obsorvatlon of PAHs In thase soli samples is that they 

represent nonspecific contomlnatlon associated with general Industrial activities. The 

"Toxicological Profllo for Polycyclic Aromatic Hydrocarbons (PAHsr (ATSOFI , 995,55663) by 

the Agency of Toxic SubstanCQS and Olseasa Reglstry-shows that 5011 concentrations of PAHs 

in urbanllndustrial arons commonly ro.nge In tho tons to hundrods of mg/Kg. Tho source of 

thaSE) signatures Includes combustion products from organic matorlals and fossil fuels and 

runoff from asphalt and roofing tar. 

Process knowledge and history for the facilities assoclatod with' 6 .. 026(v) suggests that PAHs 

wore not used In this area. Asphalt and roof tar are common sources 01 PAHs that are 

uJ)gradlont from the catchment for this outfall. These materials and vehicle omissions aro the 

likely sourcos tor these contaminant signatures. Parking lot runoff and root drain runoH dlroctly 

and strongly Impact this dralnago. ihls constitutes 0 continuing sourco of contaminants and 

consoquontly Is not within tho scope of thO Environmental Restoration Project. The PAHs will 

be droppod as COPCs for this PRS. 

Tho maximum chromium value that contributed 0.762 (160 mg/Kg) to the MCE for carcinogens 

Is from a somplo collected 2.5-4 1t below tho ground sunaeD. AU the other chromium valuos aro 

le3s that 27 mg/Kg. Tnoro Is no viablo exposur~ pathway tor the location of tho maximum 

chromium valuos undor tho current landuse conditions. Industrial usc of tho slto Is anticipated 

for tho foreseeablo futuro. ihe chromium valuo is woll·below the Industrial PRG for chromium. 

Thoroforo, furthor InvDstlgation of chromium as a COPC is not proposed. 

COPCs aro bounded In the downgrndiDnt and vertical dlroctions relative to SALs. Samples at 

depth and downgradlent snmples are all at lovols less than SALs. Most constituents show 

goneral decr~oSGs in concontratlon both with incroasod dopth nnd In the downgradlont 

direction. Chromium Is so mow hat anomnlous. tiS is typical In sum" drBlnagos. bocouse It 

Shows Its hlghost valuQ In a samplo Hikon at tl depth of 2.4 ft. 
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5.9.10 Preliminary Ecological Assessment 

/n cooperation with NMED Qnd ePA Region 6. the Loborlltory EA Project Is dovoloplng an 

approach tor oc%gleal risk assassmont. Further oeologlcal risk assossmont at thIs sito will bo 

doferred until this sito can be assossod as part 01 tho oeologlcal exposur~ unit methodology 

currently baing dovoloped. Whon completed, the ecological risk assessmant will bo provided 

as an auachmont. 

5.9.1' Conclusions llnd Rocommendation 

Biased samplos collected during tho Phll::;e I invostigatlon showed no contamination prosont 

at leva Is likely to poso an unaccoptablo risk to human receptors undor an Industrial land use 

sconarlO. Motals woro not prosent abovo SAL.s. PAHs woro prosont obove SAl..s but o.ro 

associated with continuing reloasas from nearby parkIng lots and roof drains. 

ThosO data Qonerally support tha slto-concoptual modal, excopt for the anomalous chromium 

value obsorvod In a doep sample. This elovatod value may bo duo to natural high vllluos of 

chromium in the subunit 01 tho Bandelier tull that undorHes this FlAS, 

Contamination at this site Is bounded. Both downgrtldlent samplos and samplo at dopth are 

present at lovols bQlow SALs. This PAS is proposed for a human-health NFA undor NFA 

crltorlon 5. 

5.10 '6-028(0) South Ornlnago 

Tho south drainage is the main drainago channol lrom tho burning ground ot TA-1G. It Is 

dosignated as PRS '6-028(£1) in Addendum 110 AFI Work Plan for Operable Unit 1082 (LANI. 

1994, 1'60). One samplo location contalnod He at it love! groator than SAL but loss than PRG. 

ThO PRS 15 rocommendod lor human hoalth NFA. 

5.10.1 History 

The south dralnago Is discussed in dotail in Subsoction 5,8 of the AFt Work Plan for Oporable 

Unit 1082 (L.AN\.. 1993 1094). It is also discussed in Section 6.4 undor PAS 16-028(a) Of 

Addondum I to the RFt WorK Plan (LANL. 1994, 1160). 

Tho south drainage PRS was establlshod In 1993. In 1994, PRS 16-028(0.) wac found to bo 

synonymous with tho south drainago PAS. The dralnago was suspected to contain various 

typos of He eont:amlnatlon and, possibly, barium from tho burning ground runOff. Powntlal 

contaminants at this slte wore Idontlflod 8G HE, HI: impurltlos and dogradatlon products, metals 
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(pnrtlculnrly barium). and laboratory chomlcals such as solvonts that woro burnod at tho 

burning ground, 

5,10.2 Description 

PRS 16·028(a) Is referred to as tho south drainage becauso it Is located on tho south end of 

tho TA-' 6 Burning Ground (Flguro S.0-1) and provldos tho only dralnago for half tho burning 

ground. It also marks thO southern odgo of burning ground actlvltlos. The dralnago channel Is 

weil doflned and is cut Into tho stoop, roc:ky side of tho mosa. PRSs 16-01 O(c.d.o.f.g,h,J,k,l.m) 

oro all upgrndlont of this PRS. Based on Phase I sampling during liscal year' 995. several of 

the sa PRSs <16-0' O[h.k.l.ml) oro contamlnatod at levols wall above SALs for HE. They will be 

cloanod u!' In a futuro Voluntary Corroctlvo Monsure (VCM) or Voluntary Corrective Action 

(VCA). Most of tho rost of tho upgrndlont PRSs (16-0' Ore,d.e,f,ll) oro active burning units that 

currontly havo Interim status under RCRA. PRS '6-0' O(g). tho carbon filter treatment unIt, was 

proposed for NFA In tho RFI Work Plnn for OU 1082. and EPA suggestod that tho unit was 

appropriate for removal from tho HSWA permit. Dralnago Irom the asphalt roadway runs 

diroctly Into PRS 1S-028{a). 

5.10.3 Previous Investlgotlons 

Throe extraction procodufa (EP) toxicity 5011 nnnlyses for solublo barium in the south drainage. 

takan In FObruary 1987. yiolded 26 mg/l at 3 It from tho upgradlont ond of tho PRS. 6.6 mgl 

!.. at 20 ft. and 2.7 mgt!.. at 40 It. with a background valuo of 0.8 mgtL (Ellvlngor 1990. '5-,6-

372). !=!vo soli samplos takan fur:hor downgrodlont In Novambor '987 yloldod concontratlons 

of EP toxicity motals, VOCs. and SVOCs below tho detection limits of tho analytical methods, 

except for ono sample. which yielded an EP toxicity cadmium value Of 0.19 mg/L. 

A sc:oping study 01 metals In tho dralnagos from tho burning ground was porformod during tho 

summer or '992 (Brown ot ai. 1992. 15·'6-389). Throo soil samples were collected from the 

south drainage. Barium concentrations rangod from 941 ppm to , 420 ppm In the south 

drainage. 

5.10.4 Field fnvC!'stlgtltion 

'rhO objoctlve of tho Phaso Iinvastigation of this site was to uso biased sampling to dotormlne 

If a ralonso abova action lovols had occurred. It a rOlO0.50 did occur. COPCs would bo Identified 

during the Phase r Invastlgatlon. 
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'rho concoptual modol for roloases at this !lIto Is that tho primary roloase mechanism to the PRS 

is by run·on of motorial from tho upgrad!ent PRSs at the TA·16 Burning Ground. It Is assumod 

that such discharge will result In tho highest constltuont concontratlons neor tho dlschargo 

point and In tho downgradiont sediment traps, portlcul.Hly the sodlmont traps Morost tho top 

of tho drainago. 80th h04lYY organic contaminants. such as high oxplotilvos and SVOCs, and 

Inorganic contaminants are hypothoslzod to docrease in concentration both vertically Into tuff 

and downgrodiont trolT' tho outfall. This concoptual model guided sampling and scroonlng 

locations by omphaslzlng samples noar the top of the drainage, surfaco samples, and soil·tuff 

Interface samplos. Field scroonlng, particularly lor HE (the principal constltuonts likely to be 

prosent at this site). was further used to bias sample locations based on this concoptual model. 

Tho Intont wns to submit samplos with posltlvQ screening rasults for laboratory analysis. 

The sampling at this slto called for flold screening 01 ton randomly selected sediment traps In 

the dralnago. The field screening would be used to bias soloctlon of flvo laboratory samplos. 

Flold scroanlng was conducted with an XRF for barium, aswoll as tho HE spot tost and radiation 

scroonlng. 

Ton screening samples that were collectod during' 995 woro surfaco soil samples takan from 

tho O· to 0.5·lt In1erval. Subsur1nce samplos wero to be collected only If the soll·tuff Intorface 

was located at a depth greator than 0.5 It. During sampling In FY 1995. tho soll·tuft Intorface 

was idontlfled at a depth of loss than 0.5 It, and no subsurloco samples were cOllocted. 

As a daylatlon from tho approved work plan, lour subsurlnco samplos woro tnkon trom tufl 

during a re·sampllng field cumpalgn In August, 997. Thoso samplo::: wero deSigned to vortlcally 

bound contaminatIon found during tho 1995 sampling. The sumplas woro loco ted ilt rho sarno 

places where the hlghost lovols of copes woro found durinr; tha1995 sampling. Tho boroholo 

at location ID, G·' 329 roachod the sOil·tuf1lntcrlacc at il depth of 2 ft. Samples wore taken from 

this location at the :;ol1·tull interfaco and at a depth of 4·5 ft. The boroholo at loc3tion ID '6-

'330 reachod tho soil·tull interface betwoon '.1 and 2.' ft. Tho Idolitlflcation of tho soil·tuff 

intorlace at a depth of loss thnn 0.511 during the FY 1995 campaign was apparontly an orror. 

Samples were taken at the soli-tuff Interfaco and at a dopth 01 4-5 ft. 

The results of flold screoning for barium using XRF oro shown in Table 5.'0.4·'. All of the 

corium screening results arc below SAL. Field screening with othor oquipmont did not (jotect 

any contamination above background. 
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TABLE 5.10.4·1 

FIEI.O SCREENING RESULTS 

SAMPLE 10 LOCATION 10 SCREENING MEiHOOIFIESULT 

0316-95<01601 10.1329 XFlF(Ba): 699 ppm 

031G-9Sa1e02 '0.2125 XRF(Ba}: not dotoetod 

031 S·SSal G03 ,&01330 XRF(Ba): 1 129 ppm 

03' ()'9Sa1 604 '6-2126 XFlF(BIl): 545 ppm 

031&o9Sa1GOS 1&01331 XRF(Sn): G35 ppm 

0316·95-1606 '6-2.'2.7 XRF(Bn): 516 ppm 

0316·95-1601 16-1332 XRF(Ba): 674 ppm 

031 &OsSa 1608 16-1333 XRF(BIl): 655 ppm 

031 &o9Sa1 609 16-2128 XRF(Bn): 627 ppm 

0316-9$01610 16-2129 XRF(Bn): 517 ppm 

Tabla 5.10.4-2 summarlzos tho samplos colloctad at this PAS. Figura 5.'0.4-' shows scroonlng 

and laboratory samplo locations. 

TABLE 5.10.4-2 

SUMMARY OF REQUEST NUMBERS FOR LABORATORY SAMPLES 
TAKEN AT PAS '6-028(0) 

SAMPI.E LOCATION DEPTH SAMPI.E VOCs SVOCII HE rNORCII 
ID 10 (tI) MATRIX 

0316·9500363 16-1329 0-0.5 Soil NAil 1S91 b 1391 1392 

0310·01·01301 16-1329 1.1-2.1 Tuft 3624R 3624R 3625R 3G2GR 

0316-97·0602. 16-1329 4-5 Tun 3624R 3624R 3625R 3626R 

0316·95-0364 16·1330 0-0.5 Soli NA 1391 1391 1392 

0316-97.0603 16-'330 1.1-2.1 'l'ul! 3624R 3624R 3625R 36:!eR 

0316·97·0604 t6·1330 4-5 Turf 3624R 3624R 3625R 3626R 

0316-9$00365 16-1331 0-0.5 SoU NA 1391 1391 1392 

0316-95·03613 16-1332 0-0.5 Soil NA '391 '39' 1392 

0318-95-0367 ,6·t333 0-0.5 Soli NA 1391 '391 1392 

a. NA. Not Analy:od 
b. ER analytlc.:11 roqUOGt numbor 

U 

1393 

3(327R 

3627R 

1393 

3027R 

3027R 

1393 

1393 

1393 
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IEl PO/mllnonl slructuret 
- POIIl)(jroad 

---- PRS boundary 

I~ 

Contour Into IVai 1 0 " 
Sampling 1000001Ion 
Samplo numbo~ 
alJ!JfNlliId""""~ 
inC:IUOIIh pqlll·031GoU~.' 
~'!IImlIn~ 
"'" • 0 /If 2 II" Itob<\Il\afy 
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o 25 !lOll 
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FIg. 5.10.4-1. Sample locations at PRS 16·028(0). 
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5.'0.5 Evaluation of Inorganic: Chemicals 

Table 5.10.5-' shows tho motals presont at lovols abovo UTl..s. Barium, a componont of many 

exploslvos, was above Its UTI. but well below Its SAL. Arsonic, copper, load. nickoi. sliver. and 

zinc wore also abovo UTLs. All values wore well bolow SALs. Arsonic will be carried forward 

3S a COPC from the Qvaluatlon of Inorganic chemicals. 

Sample 0316-97-0602 was U-quallfled for barium duo to tho presonco of barium In tho blank. 

Copper had poor duplicate recovery In samplos 031 6-97-0601 through -0604 and was P·quallllod. 

Focused validation of these data suggests that t~~y should be J-quallfled and conslderod 

estimated. 

5.10.6 Evaluation of Radlonuclldes 

Uranium was pl'~sent In ono samplo at 0. love I slightly gronter than the UTL. The value Is well 

below tho SAt.. 

5.10.7 Evaluation of Organic Chemicals 

PAHs wero found at lovels loss than 0.3 mg/kg In ona sample (Table 5.' 0.7·1). All the PAH data 

woro quallflod as being ostlmatod concentrations. Bonzo(a)pyrena was prosent at a level 

slightly graator tho.n Its SAL (0.09 ppm vs. 0.061 ppm). No other PAHs wore above SAl..s. 

Tetrachloroethane was detectod In threo OlJt oj four subsurfaco samplos. but at levols well 

bolow SALs (Table 5.' 0.7·2). SVOC data (or only OM (0316-97-602) of tho four samplos 

colloctod In 1997 was valid tor decision purposos. Data lor the other throo samples were 

reJoctod. The ono sample with valid SVOC data contalnod no constituents at levols greater than 

tho detection limit. 
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SAMPLE DEPTH 
10 (rt) 

l.JV.JLUTl NIA~ 

(a:1 soil) 

LANLUTL tl'A 
(Obt-t) 

SAL UtA 

03'6·95-0363 0--05 

0316-95-0364 0--0.5 

0316-95-0366 0--0.5 

0316-95-0367 0--0.5 

OJ 16·97-Q60t 1.1-2.1 

0316-97·0602 4-5 

03 t 6-97-<)603 '.1-2.1 

0316-97 -<J604 4.5 

a 
b. 

NfA = Not Applicable 
NC = Not Ca!cufated 

SOIUROCK 
UNIT 

U'A 

U'A 

fi'A 

Soil 

&iI 

Soil 

Soil 

Obt-t 

Qbt-t 

CbH 

Obt-t 

TABLE 5.10.5-1 

mORGAUICS WITH CONCENTRATIONS GREATER THAN 
BACKGROUNU UTLs FOR PAS 16-028(a) 

ARSENIC BARIUU COFFER LEAD mCKEl 
(mg/kg) (m!}'lg) (m g,'i g) (mg.'1g) {r:oglg) 

7.62 315 15.5 233 15.2 

2.18 56.6 6.43 11 8.73 

rc 5300 200} 4COO 1500 

1.09 32\ 3.68 7.9 3.21 

0.755 5SS 4.97 5.5 2.35 

1.43 501 3.93 76.6 3.75 

1.13 368 2.81 6.3 263 

2.4 lno 43.4 (P.J) 5.2 12.5 

1.7 74.1 59.1 (P,J) 1.3 12.8 

2.0 190 68.5 (P.J) 3.3 16.5 

1.3 43.2 732 (P,J) 1.8 16.6 

c. J = Ana1yte was positr .. efy ident,Ccd, W the resurt is es!ima~c-d 10 ~ more uncertain than Vo'wJ normaTIy be 
expected for that an.:l.Pysis. 

d. P:: Professiorul i'J·jgmenl shOt.:XI be appred. deper.·:f:ng on propcsed use cf the data. 

SilVER TOTAL lINe 
(mg!kg) URANIUU (mg,'kg) 

(mg.\g) 

NG' 5.45 SO.8 

<1 4.55 75.4 

315 29 23 ()')J 

O.49-t{U~ 1.68 oj 
35.1 (P .J) 

0.500 (U) 1.15 170 (P.J) 

O.492(U) 2.53 37.8 (P,J) 

O.503(U) 1.69 30.1 (P.J) 

O.28(U) 1.36 52.4 

025(U) 4.60 68.4 

0.49(U) 1.10 81.5 

1 0.29 0.97 81.8 



SAUPlE DEPTH A.'iTHR.J.· 
10 (U) (ENE 

(mg,"kg) 

SAL Il'A?1 18000 

EOl N'A 0.33 

03 '6-~5-0063 0.0.5 0.042 (.f) 

a. flJA = Uvt J1Wfi<:ab~ 
b. NC = 110( CaJcufated 

TABLE 5.10.7-1 

PRS 16·028{a) SOIL CONCENTRATIONS fOR DETECTED 
SEMIVOlAIllE ORGANIC ANAlYTES 

BENlO(i}- BElIlO(a)- BEtIlO(b}- SENlOii} CHaYSENE 
JJflKRACEHE HREtiE RUORJJiTHUiE .ofTHEHE (mg:kg) 

(mg\g) (mg.'\g) (mg/kg) (mg.lg) 

0.61 0.001 0.61 6.' 61 

0.33 0.33 0.33 0.33 0.33 

0.095 (J) 0.11 (J) O.Vv6(J) 0.11 (J) 

c. J ::: Estimate<t quanttt-resu':t is aooie the dete<:rkio irr':t hut ookrn the estinia!e{j qlJarottaGon fJTail. 

RooR- fHEtiAH· PYREliE 
ANTHEHE THREHE (mgl'kgJ 
(mg.\gJ (m g.\ g) 

26(.0 tK!' 19000 

0.33 0.33 0.33 

0.26(J) 0.2 (J) 0.22 (J) 



TABLE 5.10.7·2 

PRS 16-02S{n) SOIL CONCENTRATIONS FOR DETECTEO 
VOLATILE ORGANIC ANALYTES 

! SAMPLE 
10 

I SAL 

eQL 

0316·95·0363 

0316·97·0601 

0316·97·0(;03 

0310·97·0604 

n. N/A. Not Applicnblo 
b. NA.. Not Analyzed 

DEPTH TETRACHLOROETHENE 
(It) (mg/kg) 

N/A
Ii 5.4 

N/A 0,0059 

0·0.5 NAb 

", ·2.1 0.230 

1.1·2.1 ' , 1.0 

4·5 0.024 

RFI Report 

HE was founc In a number of samples. Table 5.10.1·3 prosonts the analytical rosults for 

samplos contarnlng HE. Only sample 0316-95·0363 contained HE (RDX only) at elrOve/ abovo 

SAL. At! othor samples showod that HE contamination dropped 011 significantly with distancE) 

from thO burning ground. with only very low lovels of HMX « 1 ppm) detected elt tho farthest 

downgradiont pOint. Samplo!) takon at tho soi/·tuff intorfaco and in tuff also hod no or low lovols 

of HE. Only 0 singlo subsurfnco samplo. 0316·97·0603. containod any HE (4.87 mg/kg of 

HMX). 

TABLE 5.10.7·3 

PRS 16·028(0) SOIL CONCENTRATIONS FOR 
DETECTED HIGH EXPLOSIVE ANAL YTES 

SAMPLE OEPTH 2·ACNT 4-AONT HMX RCX 1.3.S·TNB TNT 
10 (ft) (Mglkg) (mg/kgl (mg/kgl (mg/kg) (mg/kgl (mg/kg) 

SAl. N/AK NCb r..x; 3300 4 3.3 15 

EOL N/A 0.20 r..x; 2.2 0.25 0.25 

03' {j·9500363 0.097 B.22 0,139 

031 G-9500364 0.12 1.04 O.08Q(U) 

4.87 O.25(U) 

o. N/A n NOI AppHcobl0 
b. NC 1\1 Not Colc:ul::ttod 
c. U .. Undotoctad-tho 1I:;!od value jf) tho dotoclion ltmit. 
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5.'0.6 Rlsk·B3scd Screening Assessment 

Saven Inorganic. one rndlonuclldo, and severn I orgonlc chemlco.ls were carried forward from 

tho background comparison and organic constltuont oVOluatlon. As descrlbod In Soctlon 3 of 

this roport. onolytos oro divided Into threO classos for the screening assossmont 

(noncarclnogons, cnrclnogons. and radlonuclldos). dopondlng on which toxicological effoct 

forms the basis of their SAL. This soparatlon Is required to ovaluato posslblo additive offects 

withIn each class of chemical. 

RDX and benzo{aJpyrono exceedod their SALs In one sample. Those two constituents will be 

ratalnod as COPCs for furthor ovnluatlon. Samplo rosults thelt excoeded· SAL values are 

hl~hllghtod in black squares in tho provlous ta%s. 

Arsonic Is prosent at a laval slightly higher than tho UTL for Qbt4 (2.4 'Is. 2. '8). However, this 

samplo was a soil-tuff Interface samplo. Application of a tuU UTL to this matarlalls an Qxtremoly 

conservntlvo assumption. Tho samplo valuo of 2.4 Is woll bolow tho UTL for arsenic (7.62) In 

soils. Boca use the samplo Is a mixture of tuff and soil. It is not surprising that arsonic Is higher 

than the tuft UTL. Arsonic wHt bo dropped as a COPC becaUSQ It Is extremoly likely that the 

singlo samplo with a valuo groater than tho UTL ropresents a mixture 01 arsonlc·poor tuff and 

arsonic-rich soil. 

An MCE calculation was porformod using tho sum of those maximum constituont concentrations 

that oxceodod background UTLs but woro loss than SALs. The MCE results for noncarclnogons 

and chemical carclnogons woro' .05 and 0.383. respectlvoly. Tho MCE value lornoncarclnoganlc 

compounds is oCjual to or grontQrthnn unity: therefore. n potential human-health risk basad on 

addltlvo offocts has boon Idontlflod lor this class of chomlcals. Tho noncarcinogenic COPOs 

that havo a normallzod valuo of moro than 0.' In tho MCe at this PRS are barium, load. and 

1,3,S-trinitrobonz:ono. Thosa compounds are, thorofore, rotained as COPCs for further 

evaluation. Tho MCe valuo for carcinogenic compounds Is loss than the targot valuo 01 1, 

Indicating that multlplo constltuonts below SALs aro not presont at lovels that poso a risk whon 

comblnod. ThO MCE calculations oro prosonted In Tablo 5.10.8·'. 
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TABLE 5.10.6·1 

MCE CALCULATION FOR PRS , 6..Q28(o) 

ANAI.YiE MAX SA1. NORMALIZED VAI.UE 
CONCENTRATION 

Noncl1rclno~enlc Effects 
Bilnum 588 5300 0.111 
COI)J)OI' 73.2 21:100 0.026 
Load 76.6 400 0.19' 
Nickol H).6 1 tiOO 0.0'1 
Zinc 170 23000 0.007 
Anthracene 0.04 11:1000 <0.001 
Fluornnthono 0.3 ?: 600 <0.001 
P~rono 0.2 19000 <0.00' 
HMX ~.22 3300 0.002 
1,3,5· Tnnllrobonzono 2.3 3.3 0.1597 

TOTAL 1.05 
Cnl'clno~onle Effeet!l 
Bonzo/nlnnthrncono 0.1 0.61 0.'64 
Bonzo(b)lIuornnlhono 0.056 0.1 0.009 
BonzoLklI1uornniMno 0.06 6 0,010 
TctrnchloroolhOnG 1.0 5.4 C.l!:!ti 
Chrvsonn 0.1 61 0.002 
2.4.6-TNT 0.2 15 0.013 

TOTAL 0.383 

Only a single radlonucllde, uranium. was found abovo UTL, so no MCE for radlonuclldes was performed. 

5.'0.9 Human·Henlth Risk Assossmont 

RDX and bonzo(a)pyreno wera idontillod as COPCs In tho screening assessment presented in 

Secllon 5.10.8. Due to thO low concentrations 01 those compounds, a quantitative human

health risk assessmont was not performod for this PRS. Howover, D qualltativo ovaluation Of 

these COPCs i5 prosentod. 

RDX and bem:o(aJPyrane were detected above their respective SALs. Each 01 these conslltuents 

was dotectod in ono out of fiv~ surface samples. The dato for these contaminants do not oxceed 

EPA Raglon 9 industrial PRGs. Those contaminants are romovlJld as copes bocnuse industrial 

Iflnd use will continue at this location tor the foreseeablo future. In addition, this drainage 

receives run-on from the upgradlent road, suggcs!ing that Ihe PAH is derlvod from a continuing 

source. 
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The noncarcinogenic chemicals analyzed In tho MCe had a normalized sum or, .0. Tho cOPCs 

tl'lat have a normalized contribution of more than 0.1 at this PRS ara barium, loac, and 

trlnltrobanzeno. Tho maximum concontrations dotoctod for theso chemicals WGre compared 

with prollmlnary romodlatlon goals (PRGs) tor Industrial soil (as published by ePA Raglon 9). 

This comparison indicates that concentrations 01 noncarcinogenic compounds In thG soli 

around this outfall are an order ot lTlagnltudo below concontratlons that would potentially 

Impact human hoalth undor an Industrial exposure scenario (Table S.1 0.9-1). Region 9 PRGs 

for Industrial soli aro conservatively basad on 250 days par year 01 exposure, an assumption 

that Is highly consorvatlve for an outfall area behind a TA-,6 building. In addition. the MCE 

calculation assumes additlvlty. Tho maximum valuos for barlum,load, and' ,3,S-trlnltrobenzene 

are from throo dlfforGnt samplo locations, making simultaneous oxposuro, highly unlikely. 

Thoroforo, basad on this qualitatlvo evaluation of tho noncarcinogenic chemicals detected at 

this PRS, furthor human-hOnlth risk analysQs for tMse ehomlcals Is not justlflod. 

TABLE 5.10.9·' 

COMPARISON OF COPCs TO INOUSTRIAL. SOIL. PRGs 

CHEMICAL MAXIMU~' INDUSTRIAL SOIL 
CONCENTRATION PRC 

(mg/kg) (mg/kg) 

Banum sse 100000 

Load n '000 
, ,3,5·trlnltrobonzono 2 34 

Bonzo(a)pyrono 0,1 0,3 

RDX S 17 

Tho throo roJoctod SVOC samplos do not significantly affect the doclslon at this site. The Single 

valid SVOC sample collected in 1997 sufficiently bounds SVOC contamination In the vortlcal 

direction. Tho 1995 data boundod tho contamination In tho downgradlent dlrectlon. 

Tho data collocted at this PRS have dotormlned tho extont of contamination relative to SALs. 

80th downgradlent samples and samples collected Ilt depth are wall below SALs. The single 

sample that contained PAH at levels greator than SALs had a valid SVOC analysis directly 

beneath It. In addition. a trend toward docroaslng constituent concentration is soon In both the 

vertical and downgradlant dlroctlons. 
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5.10.10 Prollmlnary EcologleDI Assessment 

In cooperation with NMEO nnd EPA Region 6. the l.aboratory ER Project is dovoloplng on 

approach for ocological risk ass~ssment. Further ocologlcal risk assessmont at this slto will bo 

doforrod until this site con bo nssessed as J)art 01 tho ocologlcal eXJ)osuro unit mothodology 

currently being developed. When complotod, the ecological risk assossmont will bo provldod 

as an attachment. 

5.10.11 Conclusion:) Bnd Recommendations 

Fivo surface soil laboratory samples and tour subsurface laboratory samplos wore collected In 

tho dralnago from the south side 01 tho TA·' 6 Burning Ground. The south drainage Is Q WQlI~ 

dof/nod channal. which makes l! oasy to locato tho potontlal olf·slto pathway. l.uboratory 

samples wore selected from five field locations. consorvativoly biased to sodlment traps that 

screan high for bo.rlum. Barium and HE wore tho potential contaminants most Ilkoly to bo 

prosont at this slto. A socond flold campaign sampled locations that Initially showod tho 

prosonco of contamination. 

The results show thot ono samplo ot tho top 01 tho mosa had lovols of HE abovo SAL. ADX and 

banzo(a)pyreno woro prosent at lovols abovo SALs. All of tho rosults above SAl.s wore below 

EPA Region 9 PRG~. The concontration of contaminants drops off quickly and the last 

downgradiont sample contained only traco amounts 01 HMX. Samplos at dopth show 011 

constituents at lava Is loss than SALs. Cont.'lminatlon is bounded In tho downgrndiont and 

vortlcal directions relative to SAl.s. 

Those data gonerally support tho slto·conceptual modol; The highost concontratlons 01 

constltuonts aro found noarost the soureo 01 contamination at the TA·16 Burning Groune. 

This PAS is proposod for human·hoalth NFA based on NFA Criterion 5. 

5." PRS 16-030(9) 

PAS'6-030(g) is tho Inactivo outfall from tho sump at TA·16·360. Q formor HE inspoction 

building. Tho contaminants In the oul1nll includo load, PAHs, and Il varloty of HE. It is 

recommendod tor numan-heDlth NFA bocause the con1aminant concontratlons do not poso a 

risk to human hellith. 
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5.11.' HIstory 

PRS 16-030(9) Is discussed In detail In Subsoctlon 5.2 of tho RFI work plan (LANL , 993. '094), 

PAS 16·030(g) Is tho out1all from tho sump at TA·16·3S0. a formor HE Inspoctlon facility. Tho 

facility Is currontly usod for stortlgo Of cltlssitlod parts. TA·16·360 WtlS built In '952 tlnd 

continuos as an activo facility. Tho building Is no longor used for HE Inspoctlon. Bocauso this 

outfall Is from an HE Inspoctlon building. HE, HE dogmdatlon products and Impurltlos. and 

motals woro tho major potential contaminants at this sito. Small chips of HE and HE dust could 

have entored tho outfall from the sump. 

5.11.2 Cescrlptlon 

The PRS Is located south of TA·16·380 (Figura 5.0 .. 1) on top 01 a mesa. In a wail-defined 

drainage that slopos to the south. Tho drainago historically received eWuent from tho HE 

sumps, from a parking-lot drnln. and from tho stoam-hoatlng system. Tho sump and stoam .. 

hooting systom discharge have bean pluggOd. ThO outfall now receives only parking lot runoff. 

Oralnago from this slto Is to tho south Into WatorCanyon. This outfall Is NF'CeS pormltted under 

permit EF'A 05A052. Tho outfall Is In tho procass of baing removod from the Laboratory's 

NPOES parmlt. 

5.11.3 Previous Invostlgatlons 

Sovoral studios at affluont from TA·' 6 sumps havo boon performod ovor tho last 30 years. The 

studios are discussod In dotn!!ln tho RF'I Work F'lan for OU 1082 (LANL '993, 1094). Three 

studies Involved tho outfnll associated with PRS 16·030(9). Studies by Baytos In tho 1 970s and 

early 1980s showed almost no HE In tho outfall, oxcopt tor 0.4% w\ HE In onG samplo In '985 

(Baytos 1970. 15·,6·278. through Baytos , 98S. 15-16·266). A soil study In this dralnago 

showod loss than 10 ppm of bllrlum, loss than' ppm of HMX and ROX. and 11 ppm of TNT 

(Turnor and Schwartz 1971. 15-'6-284.). Ourlng the' 970s. water samplos from this outtall 

were a.nalyzed os part 01 tho NPOES pormlt application procoss. Rosults showod that effluont 

containod 4 to 20 ppm TNT (Rlc:konbllugh '979. 15-16·440: LASt. 1977. 15-'6·380). 

5.11.4 Field Investigation 

Tho obJoctivo of Phaso I sampling at this site was to detormlno via blasod sampling If a reloaso 

ho.d occurrod from tho drain llno ouUalland 11 tMt rolanso causod contamination above action 
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lovels. Tho sampling doslgn was biased 10 dOlect contaminants by colloctlng samolos at 

locations most IIkoly to bo contamlnatad. according to the site conceptual modol. The sampling 

and analyslti plnn \Yas :llso doslgnod to: (1) delinoate any contnminatlon abovQ action levols 

In both vertical Ilnd downgradlont directions to support cloanup actlvltlos: and (2) provide 

sufficient data to support a prolimlnary risk assossmont. If contamination did occur, Phaso I 

Invostlgatlon would also Idontlfy all copes. 

The site conceptual model for raleases at this outfall is thot tho primary release mecl~anlsm to 

the PRS Is tly dischtHgO of constituents trom the outfall plpo to tho downgradlont dralnago aroa. 

It is assumod that such dischargo will result in the highost I!onst\tuont concontrntlons noar the 

outfall and in tho downgradlent sediment traps, particularly the sadlment traps nearest tho 

outfall. Non-volotilo constituents (o.g. SVOCs. HE, Inorganics) are hypothoslzod to docroase 

in concentration vertically Into tull and downgmdiant from tho outfall. Volatlre organics are 

likely to be at higher conC€lntrntlonsln subsurfaco samples bocause they nro IIkoly to vOlatillz19 

in noar-surfaco samplos duo to tomperature fluctuations. Tho soli-tUff interfaca consists of a 

transition in both material and hydrogeologic proportlos that can act as a colloction and 

transport zone lor contaminants, This conceptual model guided sllmpling and scroonlng 

locations by emphasizing somplos ncar the outlall, surface samples. and soll·tuff interfaco 

samples. Field screonlg-partlculorly for thO HE, which oro tho prinCipal coostltuonts IIkoly to 

bo prosent at this silo-was further used to bias sample locations. basad on this concaptuo.l 

model. Tho Intent was to submit samplos with positive screening results for loboratory analysis. 

ThO EPA-approved Phaso I invostigation of thit; silo called for two boreholes to be drilled noar 

the outfall. Tho first boreholo was drilled at the outloll. Tho second borohole was drilled at tho 

next downstream sediment trap. Boroholo samples wore collocted from the surlnce InteNul, 

the inteNal bounding the soil-tuff Intorfaco, and tho bottom ot oach borehole. Tho bottom 01 

ooch borehole was at loast 2.5 ft below tho soil-tuff Intorface. 

Beyond tho boreholos, sample locations wero screened for HE at , O-ft intervals downgradlonl. 

At the first nogatJvo Hi: screoning location, a tolnl 01 throe surface laboro.tory samples ware 

coltoctod at 20·ft Intervals. A minimum 01 two additional surface labor.otory samples wore 

collected furthor downgradient. 

Tho depth of tho borehole at the outfall itsolf WEtS 12.5 ft. Tho soil-lUll interface was roached 

at 9 ft. While collecting samplo 0316-95-0268, thO soil-tuff interfaca sumple at tho outfall, the 

flold team oncountored aug~r refusal whllo hand nuooring at n depth of approximatoly , a In. 

Tuff motorial was rotrloved In sample 0316-95-0268: howovor, thO field toom lator ronllzod thot 
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the soli-tuff Intorface was significantly dooper at this slta. The halo was rosampled and a new 

soli-tuff Intorlaco samplo, 0316-95-0505. was colloctod with a spilt spoon. The dapth or tho 

borehole located, G ft downgrndlent from the outfall was 7 ft. The soli-tuft Intorface was located 

at a depth of 4 ft. 

Twelvo analytical samples wero collectod at this site. All samples woro flold screened for 

VOCs. radiation, and HE. All field screening rosults wore negatlvo. 

The RFI work plan called for tho outfall to be scroened for a dlsta.nce of 500 ft down the 

dralnago. This COUld not be dono becausQ the drainage drops off sharply into Water Canyon 

at 450 ft. This deviation had no Impact on tho sampllng.results because sufficient samples wore 

collected In tho oroas most likely to bo Impacted by constituents from this FIRS. All laboratory 

samples wore collected within 350 ft of the outfall. 

Table 5.11.4-1 summarizes tho sampling at the site nnd Figure 5.11.4-1 shows samplo 

locations. 

TABLE 5.11.4-1 

SUMMARY OF REQUEST NUMBERS FOR LABORATORY SAMPLES TAKEN AT 
PRS 1G"030(g) 

SAMPLE 10 LOCATION 10 CEPTH SAMPI.E VOC. SVOCa HE INORell 
(It) MATRIX 

031S.9S.0267 16·1606 0·0.5 Soil NAn 923b NA 924-

031 S.9S00268 '~M60G 0.5-1.5 Soli 923 923 923 924-

0316·95.0269 16-1606 11·12.5 Obl4 972 972 972 978 

0316·95·0270 16.1668 O.O,S Soli 923 923 NA 924 

031f3·gS.0271 16·1688 O,S·O,!) Soli 923 923 NA 924 

031S.9S.0272 16-,668 5-7 Obt4 '242 1242 1242 1243 

031 6-95-0273 HM607 0·0.5 Soli NA 215" 215 206 

031S.9S·0274 16-1608 0.0.5 Soil NA 
. 

215 215 206 

0316-95-0275 16·1609 0·0.5 Soli NA 215" 215 206 

0316095·0276 16·1610 0-0.5 SoU NA 215" 21S 206 

0316.95.0277 16·'611 0-0.5 Soil NA 215' 215 200 

0316-95-0505 ,&'1606 B.S·9.5 Soli 972 972 972 978 
o. NA • Not Annly:od 
b. ER tlNllytJCl31 requost numbor 
• Samples wore not analy:od lor SVOCs duo to laboratory orror. 
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5.11.5 Evaluation of Inorganic Chemlcols 

Tabla 5.11.5-1 shows tho motals prosont at levels above UTLs. Load Is prasont In one sample 

at ~% Flbova Its SAL. Load Is also olovntod above background In soveral othersamplas. Barium 

and load data woro P-quallfJod In ono sample because duplicate recovory was poor. 

TABLE 5.11.5-1 

INORGANICS WITH CONCENTRATIONS GREATER THAN BACKGROUND UTLs 
FOR PRS 1~30{g) 

41 N/A • Not applicablo. 
b J .... Estlmlltod valuo likely to be high. 
c P • Profosslonnl Judgment should be oppllod. dopondlng on proposod usa of tho dllla. 

5.11.6 Evaluation of Radlonuclldes 

Radlonuclldes wore not onalyzod for at this PAS because process knowledge and facility 

hl:ltory suggosts that ro.dlonuclldes were not associated with this PRS. 

5.11.7 Evaluation of Organic Chemicals 

Tho only VOC prosont at this PAS was acetone. It was found In samplo 0316-95-0271 at a 

concentration of 0.009 mg/kg, although this value wns qualiflod as estimated. This leval 01 

acetono Is bolow the EOI. of 0.02 mg/kg and wall bolow the SAl. of 2 000 mg/kg. 

PAHs wore found In a number Of snmplos. PAHs were present In somo samplos at levols above 

SAl.s. Tho data aro provided In Table 5." .7·1. Nota that samples OS, 6-95-0273 through -0277 

were not nnnlyzQd for SVOCs duo to an error at the nnalytlcal laboratory. The oxlstlng data. 

shows that PAHs aro prosont in thO outfall. but othor SVOCs nra not prosQnt at rovols 01 

concorn. Based on the SVOC datil Ilvallable. the PAH contamination d~creases with depth. 
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a tllA = Nut apprJCabfe. 
b NC tlc-t calculated. 

TABLE 5.11.7·1 

PRS 16-030(9) SOIL CONCENTRATIONS FOR DETECTED 
ORGANIC ArlAlYTES 

nOOR.l."l
iIiE~E 

(:r.}\]) 
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HE was found In a number of samplos. Tabla 5.' 1 .7-2 prosents the analytical results tor 

sllmplGs Contllinlng HE. No samplo contalnod HE at levels noar SALs. 

TABL.E 5.".7·2 

PRS '6-030(9) SOIL. CONCENTRATIONS FOR 
DETECTEO HE ANAL. YTES 

SAMPI.E 10 DEPTH 2'ADN-1 40ADNT ;"'~Ni 
(ft) (mglkg) (mg/kg) (mglkgl 

~AI. N/AQ Net> IIC 0.65 

EOL N/A 0.26 I\C 0.25 
031 ti-9!;)'0268 0.5-1.5 0.109 0.211;1 O.ObS 

(U
C

' 
0316095oQ270 0·0.:;, 0.07S 0,0112 0,008 

JUt (UI (UI 
0316-9f:i.0273 0·0.5 0.076 0.124 O.O~!;) 

(Ul (UI 
0316095-0275 0,0.5 0.076 0.094 0.114 

(U) (U) 
031 e.95-0276 0·0.5 0.07b 0.091 0.O!:i4 

(U) (U) (U\ 

03' 6·95-0505 8.5'9.5 0.076 0.091 0.056 
(U) (UI (UI 

a N/A • Not opplleoblo. 
I) NO • Not calculatod. 
cU. UndotQClod. Tho lIalod valuo Is Iho doloc:tion limit. 
d NA • Not L1na.lyzod. 

5.11.8 Risk-Based Screening Assassment 

HMX jAltI 
(mgflcg) (mg/kg) 
:J300 IIC 

2.2 I\C 
0.356 NAd 

'.7;: NA 

0.167 3.34 (J' 
(UI 

0.111 1.99 (U) 
(UI 

0.1 tlti 1.94 (U) 
(U) 

0.165 NA 
(UI 

1.J.>TNtI TNT 
(mg/kq) (mgfkg) 

3.3 15 

0.25 0.25 
0.086 0.309 

(U) 

C.OSt) 0.091 
(U) (UI 

0.095 0.206 
(UI 

0.097 0.109 
(UI 

0.0\14- 0.478 
(U) 

O.1t.i4 O.O~9 
.(U) 

FlvO Inorganic and tWlJnty.tour organiC chomlcals wore carrlod torwnrd from the background 

comparison and orgonlc constituent ovaluatlon. As doscrlbod In Chaptor 3 of this roport. 

nnalytos nre divided Into throe clnssos lor thO screanlng assossment (noncarclnogens. 

carclnogons. and radlonuclldos). dopendlng on which toxicological affcct forms the basis of 

their SAL. This soparation Is requlrod to evaluate possible additive effects within eBch class 

of chemical. 

Only In samplo, 0316-95-0273. did load oxceod Its SAL. 8enzo(a)anthracono. benzo(a)pyrene. 

bonz.o(b}fluoranthone. dlbonzo(n.h)anthracono. and Indon0(1.2.3-c,d)pyrene exceeded SAL 

values In sovoral soli so.mplos. Those compounds will bo rotnlned as copes tor further 

Qvaluatlon, Sample rosults that oxceedod SAL valuos oro highlighted In black squaros In tho 

previous tables. 

An MCE calculation was performOd using tho sum of tho maximum conCQntrations of consUtul3nts 

thot exceedod bockground UTLs but wore loss thon SALs. Tho MCE rasults lor noncarclnogons 

nnd chemical corclnogens wore 0.2 and O.B. respectively. Thoso MCE valuos aro loss than 
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unity: thorofore. a potontlal human health risk based on additlvo offocts from contaminants not 

excoedlng SALs Is not Identlflod lor these clnsses 01 chemIcals, and no lunher copes have 

boon Identlflod. The MOE calculations are prosented In Table 5,11.8-1. 

iABLE 5.'1.8-' 

MCE CALCUl..AilON FOR PRS '6-030(9) 

Mnx Cone. SAl. 
Anftlyle mqlkg Il1gJlIg _NOrmlllll.OU value 

Nonen rei notjonlc Effects 
Bllnum 391 I 5300 0.074 
COppar 62.4 2800 0.022 
Zinc: 107 23000 0.005 
Acotono 0.009 2 '00 <0.001 
AconnphtMno 0.84 2200 .cO. 001 
Anthrncnnll 1.8 '8000 <0.001 
Fluoranthono 9 2600 0.003 
Fluorono 0.96 2300 <0.001 
N:)Phlhnlono 0.1:10 1000 0,001 
Pyron!) B.!> 19000. <0.001 
DJbonzofurnn 0.53 260 0.002 
DI.n·butvl I'lhthnlnlO ?'.2 6500 . . <0.001 
HMX 1:12 3300 0.001 
, 3.S.TNB O.1B4 3.3 C,CSti 

T01'AI.. 0.2 

CnrClnogenlc Effoet!~ 

Chromium 38.5 210 0.183 
Bonzo(k)tluoranthono 2.ti 6.1 0.410 
Chrvsono 2.7 61 0.044 
2,4-DNT 0.114· 0.65 0.175 
iNT 0.478 15 0.0:-12 

TOTAl.. I O.H 

5.".9 Human HOllith Risk Assossment 

Load and five PAHs woro identlflod as copes in the scroening assossmont presented in 

Sootlon 5,11.8. Ouo to tho low concontr:ltions 01 these compounds, a quantitntlvo humo.n 

hoo.lth risk ossessmont wns nol porlormod for this PRS. However, a qualitative (Jvalulltlon 01 

thoso copes is prosentod. 

Lead was detocted in ono out 01 alght samplos, Ilt a concontratlon g% abovo Its SAL (434 

vorsus 400 ppm), Tho EPA Region IX industrlQI PRG for lead is 1000 mg/Kg. This is a mora 

approprlato deciSion point. giv~n tho Industrial londuso for this PRG. Thorofore, addltlonnl 

evaluatlon of load for human hoalth risk will not be pursuod. 

Five PAHs wore idontifled in tho scroening assossmont presontod in Sactlon 5.' , .8, F'AHs 

were dotectod above SALs at this PRS, The sampling loontlons whoro PAHs wore detoctod 
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rocelvo storm-wator runoff from asphalt pavod aroos that drain Into a parking-lot drain that also 

discharges Into this PAS. Tho prosonco of PAHs In tho analytical data from this slto Is not 

unusual because PAHs are found In asphalt and are products of Incomplete combustion from 

motor vahlcles. ThO. low concentrations of PAHs at this PRS (loss than 5 ppm) are likely to be 

assoclatod with runoff from tho noarby pavod areas rather than due to PRS-rolated 

contamination. 

The most likely explanation for tho observation of PAHs in these soli samples Is that they 

reprosont nonspecific contamination assoclatad with general Industrial activities. The 

"Toxicological Profile for Polycyclic Aromatic Hydrocarbons (PAriS)" (ATSOR 1995,55663) by 

the Agency of Toxic Substances Qnd Olseose Roglstry shows tMt soil concentrations of PAHs 

In urbanllndustrlal areas commonly range In the tens to hundreds of mg/Kg. The source of 

th~so slgnaturos Includes combustion products from organic materials and fossil fuels and 

runoff 1rom asphalt and roofing tar. 

Process knowledge and history for the facilities ossoclntod with 1 6-030(g) suggests that PAHs 

wero not used 111' this Area. Asphalt is 11 common sourcos 01 PAHs thllt Is upgradlont of this 

PRS.ln pllrtlculor, ~ho dralnugo from tho nellrby parking lot runs directly Into this outfllll

dischargo oren. Those matorlals and vehicle omissions Ilre the likely sources 10r theso 

contaminant slgnaturos. This constltutos a continuing source Of contnmlnants and consequently 

Is not within the scope of tho Environmental Rostoratlon ProJoct. Tho PAHs will be dropped as 

COFlCs for this PRS. 

5.".'0 Preliminary Ecologic.!)' Assossment 

In cooperation with NMEO and EPA Rogion 6. tho Laboratory ER ProJoct is developing an 

approach for ocologlcal risk assossment. Further ocologlcal risk assessment Ilt this site will bo 

doforrod until this slto CM be Ilssossed as part of tho oeologlclli exposure unit methodology 

currently being doveloped. When complotod, the ecological risk assessment will be provided 

as o.n Attachment. 

5.11.11 Conclusions and Recommondatlon 

The obJoctlve 01 tho Phaso I RFt at PRS 16-030(g) was 10 detormlno If a release had occurred 

from the sump drain IIno, outfall, and drlllnnga at this site at a lovol that represents a risk to 

human health and tho environment. RFI sampling WIlS conductod at locntlons biased to 

ro!'rosent thl'-l aren(s) of groatest contamination. Tho COPCs that wore IdQntlflod havo beon: 

SlJpt"m~r 29, 1997 TA-16 RFI Report 
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(') shown not roprosont Q risk In an industrial scenariO <I.e. lead). or (2) attrlbutod to on-going 

roloasos from tho noarby parking lot. which drains dlroctly to thl~ outfall (tho PAHs). 

These data generally support tho sito-conceptual modol, oxeept for slightly olevatod coppor 

and chromium values observod In ono 01 tho two deopost samplos. Thoso clavated valuos may 

bo due to natural high valuos of thoso constituonts in tho subunit of thO Bandolier tuff that 

underlies this PRS. 

Contomlnatlon has boon boundod rolatlvI) to SALs excopt 10rthc PAHs. Both samples at depth 

and downgrodlont samplos eontaln constituents at levels wall below SALs for all constituonts 

analyzod. PAH contamination has not boon bounded, bocauso tho downgrndlent samplcs ware 

not onalyzed for SVOCs. Howevor, the SVOC contamination Is atlrlbutoble to an ongoing 

mlesse. The data suggosts that widosproad contamination at concentrations of human health 

concern has not occurrod. PAS 16-030(g) Is rocommended for human-health NFA. 
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APPENOIX A. ANAl.YTICAl. SUITES 

Results of analyses can be found In the Facility for Information Management and Olsplay 

(FIMAO). Hurd copias of supporting Informotlon will be provldad upon roquost. 

Chemlcols that aro reported by analytlcallaboratorlos as not dotoctod have not boon Included 

In the tables of this AFl report. Nonotnelass, undetectod analytes aro ofton part 01 the doclslon

making process and it is Important to nato that thoso chemicals woro analyzed. This appendix 

Ilsts the target analytos In each analytical suite Includod in tho tables of Soctlon 5. 

Inorganic Sulto 

Aluminum Beryllium Cobalt Magnesium Potassium Thallium 

Antimony Cadmium Copper Manganeso Solonlum Vanadium 

Arsonic Calcium Iron Mercury Sliver Zinc 

Barium Chromium Load Nickol Sodium 

Volatile Orgonlc Compound (VOe) Sulto 

Acotone Oitlromochloromothano Methyl IOdldo 

Benzona 1,2·0lchlorobonzono 4-Mothyl·2·pontanono 

Bromobenzono 1,S·Olchlorooonzano Mathylone chlorldo 

Bromochloromothano , .4·0Ichlorobenzene Nnphthalene 

BromodlchloromOlhano Olchlorodifluoromothano n-Propylbonzono 

Bromoform 1,1·0lchloroothano Styreno 

Bromomethano 1,2-0lchloroothanc , ,1,1.2-Tetrachloroothano 

2-Butanono '.' ·Olchlorootheno '.' .2,2,-Totrachloroethano 

n-Butylbenzone cls-, .2-0Ichlorootheno Totrilchloroothone 

soc-Butylbenzono trans-1,2·0ichloroathono Toluane 

tort-Butylbonzone , .2·0Ichloropropnno Trlcnlorotrlfluoroothilno 

Carbon dlsulflde , .3-0icnloropropano , ,2,4-TrlchlorObenzono 

Carbon totrac:hlortdo 2,2-0lchloropropane ',',' ·Trichloroethane 

Chlorobonzono 1.1 ·Oichloropropono 1.',2·Trichloroothano 

Chloroothane cis-' ,3·Clchloropropono Trlchloroethano 

Chloroform trnns·1.3·0Ichloropropeno Trlehlorofluoromethnne 

Chloromethano EU1ylbonzono , .2,3·Trichloropropune 

2·Chlorololuone HoxochlorobutodioM , ,2,4·Trlmcthylbonzone 

4·ChlorOloluono 2·Hoxanono 1,3.S-Trimothylbonzone 

, ,2·0Ibromo·3·chloropropanc lodomcthano Vinyl chloride 

, ,2·0lbromoothM9 lsopropylbonzono o.m·Xylena 

Oibromomethano p·lsopropyltoluono p·Xyleno 
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Scmlvolntllo Organic Compound (SVOC) Sulto 

Aconaphthono Chtysono Isophorone 

Aconaphthylono Olbanzo(o.h)anthrocono 2·MothylnaphthalonC' 

AnilIne Olbonzofurnn 2·Methylphonol 

Anthracono , .2 .. 0Ichlorobonlono 4·Mothylpl'lOnoi 

Azobanzone , .3-Dlchlorobenzene Naphthalone 

Bonzo(a)nnthraeono 1,4·0lchlorobenzeno 2·Nltroanltlno 

8onzo(b)fluornntheno 3,3'·Dlchlorobenzldlno 3·Nltroanlllno 

Bonzo(k)tluoranthono 2.4·0Ichlorophonol 4-NltroanlIIne 

8onzo(g.h.l)porylono Dlothylphtho.lato Nltrobonzeno 

8onzo(al!:lyrono Olmothylphthalate 2·N Itropl'lGnol 

Benzoic acid Ol.n.butylphthalnto 4.Nltrophonol 

Benzyl alcohol OI·n«tylphth03IB1O N.Nltrosodlmothylamlno 

Bls(2-chloroothoxy)motho.ne 2,4·0lmothylphanol N.Nltrosodlphonylamlne 

Bls(2-chloroothyl)othor 2,4-0lnltrophenol NoNltroso..cfl·n-propylnmlno 

Bls(2-chlorolsopropyl)ethor 4,6·Dlnltro-2-mothylphonol Pentachlorophonol 

Bls(2oothylhexyl)phthnlnto 2.4·Dlnltrotoluono PhOnanthrono 

4-Bromophonylphonyl othor 2,a·Dlnltrotoluono Phenol 

8utylbonzyiphtMIato Fluomnthone Pyrena 

Carbazolo Fluoreno Pyridine 

4·Chloroanllino Hoxachloroben::one , .2,4-Triehlorobonzono 

4.Chloro-S.mothylphonol Hexllchlorobutadlono 2.4.S~ Trlchlorophenol 

2·Chloronaphthalono Hoxo<:hlorocyclopontndlone 2,4.S·Trichlorophonol 

2·Chlorophonol Hoxachloroethano 

4-Chlorophonylphonyl Olhor Indono(, .2.3-ed)pyreno 

Urnnium Sulto 

Total Uranium 

RndlonuclldQ Sulte-Gommn Spectroscopy 

Americlum·241 
Cobalt-SO 
Potasslum040 

SiJptDmbor 29, 1997 

Corlum .. 144 
Europllum-152 

Ruthenium·, 06 

Ceslum·137 
lodlno·129 

Sodlum·22 

CObalt-57 
Noptunium-237 
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High Explosives Suite 

2·Amino04,6-DNT 
4·Amino·2,S·ONT 
, ,3-0inltrobonzone (',S·ON8) 
2,4-0Initrotolueno (2,4·0Nn 
2,6-Dlnltrotoluene (2,G·ONn 

HMX 
Nltrobonzene (NB) 
O·Nltrotolueno (2·Nn 
m·Nltrotoluone {3·Nn 
p·Nltrotofuene (4-Nn 

RDX 
Tetryl 
, ,3,S·Trlnltrobonzono (1,3,S·TNS) 
2,4,6-Trlnltrotoluone (2.4,6-TNn 

Extended High Explosives Suite 

Nitroglycerin Nitroguanadlno Pentaerythrltol totranltmto(PETN) 
Trltlmlnlotrlnltrobenzene (TATS) 
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APPENDIX B. DATA VAt..1DATION 

Tho following tobias summarize tho results of quality nssuranco/qunlity control data vnllClntlon 

for all analytfcol results usod to support rocommendations In this AFI roport. Tables Bra 

prasentod In order of requost number for each samplo dolivery group sont for laboratory 

analysis. Tho tablas are grouped by aMlytical sulto. Aoquost numbers for oaeh PAS aro cited 

In Section S.x.4. In Table S.xA-'. ontltlod Summary of Aoquest Numbers for Samples Takan 

at PAS xx-xxx. 

Tables In this appondlx cov~r rndiochamlcllillnalysis (Table 8 .. '). HE analysis (Tabla 8-2) I 

Inorganic analysis (Tablo 8-3). SVOC analysis (Tabla 8-4), totol uranium analysis (Tablo 8·5) 

and voe analysis (Table B-6). 

TABL.E a·, 
DATA QUAl.1TY EVAl.UATION FOR RADIOCHEMISTRY ANAlYSES ATTA·'S 

SUITE REQUEST NUMBER COMMENTS 

Radlonuclldos 330 AU data aro usoablo without qunlllica!lon. 

Aadlonuclldos 1,08 All daft! arc ulJollblo without QUDllficllllon. 

Aadlonuclldos 1194 All data nro u:lonblo without quaUllco!lon. 

Aadlonuelido5 1244- All dnta oro uSQabl" withoul qualification. 

Aadionuelldo:l 1253 All dnla ara useablo without QunIlHclltiol'), 

RIldionuclldo5 3627 All dntil am UDoabto without C1unlillention. 
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TABLE B-2 

DATA QUALITY EVALUATION FOR HIGH EXPLOSIVES ANAL.YSES ATTA·16 

REQUEST 

I SUITE NUMBER COMMENTS 

HEXP'" 1 16 All dAtil aro usoable without Qunllficlltlon. I 
HEXPI.I 121 All data aro usoablo without Quallflc:.nllon. I 
HEXpu 140 TATS In oaml'los 03'6-95-0'~.Q195,.o'96 nnd nltroguaMdlno In sample 

0316-95-0206 woro nOI dotoclOd In socond column Ilnnlyals and should bo 
consldored ostlmntod. All dala aro usoablo with quallliention. 

HEXP'" 215 Holding limo::! woro mlS::lod by ono day. This ho::! no oHoct on Iho usability -- ot Iho daUl. PETN In samplo 0316095-0222 and TATB In SlImplo 
031 G·9S·0273 woro not dotoctod In 8ocond column analysis and should bo 
consldared oSllmotOd. All datil arc accoptablo with QuoUtlcatlon. 

HEXPIl 222 Totryl Will found In Iha mothod blonk but not conUrmOd by Gocond column J 

onalyals. Samplo, anolyzOd for nitroglycerin. PETN. TATa. and 
nltroguonndlno did nOI havo n surrogato. Tho valuos assocloled with thoso 
compound, should bo consldorod estlmotod. All data oro accoptablo wllh 
quallflcotlon. 

HEXP 328 All datao.rc usoat)lo without qunlllication. I 
HEXP 525 No lab control standard was prosont. All data woro p.qunlilled"'. All dato 

I aro consldorod 1.18oo.bla tor tho purposes 01 this report. 

HEXP 546 No lab contrel standard WIlS prosont. All d;atn ware P.quo.lItlod. All data aro I 
consldarod ulloab/a fer tho purpOSOtl of thla roport. 

HEXI=I 621 Lab control Gto.ndard was not prosont. Onto. consldorod usonblo. I 
HEXP 731 All datn nro uconblo without QunUlienUon. I 
HEXP 874- Lob control stnndnrd WIlS not prosont. Data consldorod usoablo. I 
HEXP 903 No lab control stnndard was prosont. All data wore P·qualilIOd. All data aro I 

considorod useable for tno purposos of this report. 

HEXP 9:13 No I"b conlrol stcndard was presont. All datil woro PMoQuullllod'", All dilta I 
aro consldorod ulloablo for tho purposos of this roport. I 

HEXP 972 Samplos 0316·95<-0115 mlssod holding tlmos by 3 days. This samplo Is not 
Includod In this roport. Snmplos 0316095.0110 through .01 1411n(;l samplo 
0316-95-2014 missed noldlng limos by 1 doy. A ona-day dovlatlon trom 
thO standard holding limo hlIti no 011 oct on tho data usability. All dnta nro 

I usoablo for tho I'urposos 01 this roport. 

HEX? 980 No lab control standard wns prosont. All dntn wort! PM.quQllfiod. All dala 
I 

oro consldored usooblo for tho purposos of this report. I 
HEXP 1052 L.lb control samplos not prosont. Lao provldod 0. lab control stllndl.'ud lor 

analysis. Flosutts showod high rocovory of 2,400NT. This did not Ilttoct 
tho uSlIblllty of tho sllmplos lncludod In thIS roport. 
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TABLE B·2 

DATA QUALITY EVALUATION FOR HIGH EXPLOSives ANAL.YSES ATTA-1S 
(continued) 

REQUEST 
SUliE NUMBER COMMENiS 

HEXP 1102 No lob control stnndard wos prosont. AU datn woro PMoQullllflod. All datn 
oro consldorod u,oabio lor tho purpocos 01 this roport. 

HEXP 1154 Sampro 031G-95.Q461 mlss(ld holding limos by two d:lYs. This samplo is 
nolineludod in thia (Oport. Lnb con!rol slImpioG nol prosent. All datn oro 
Dccoplod as usoablc lor rho purposos ollhls roport. 

HEXP , '133 No lab control tltnndard WIlS I)rosont. All data woro PM.quaUtiod. All data 
tirO considorod uBonblo lor tho purpOOQS 01 this fOlX)rt. 

o. Thoso r.,quost numbors c.nllod lot on /lxpandod fluao 01 HI::: onalyaill. Tho o~pftndod !olE &Ulto Includon Ht::PI!TN. 
HI!NG, HErATO, 8S woll os HI!XP. 

b, P. Prolosslonoljudgmont should bo nppllod prior to using the dato 
c. PM • ProlosrJionnlludgmont "lhould bo appllod prior 10 using 1M CllIln-mnnulIl reV/ow 01 tho row dnlll III 

rocommondod 

TABLE Baa 

DATA QUALITY eVALUATION FOR INORGANIC ANAL.YSES ATTA-16 

REQUEST 
SUliE NUMBER COMMENiS 

Inorgo1'llc5 120 All dutn tiro usoablo. 

Inorganlco 122 All datn arc useable, 

Inorgnnlcs 141 All data nra useablo. 

Inorganlcs 206 All dlllllllrc usol.lblo. 

Inorganlcs 223 All data arc uooobio. 

Inorganlcs 252 All data nro usoablo. 

InorgnnlcD 329 All dlltn oro uoonble. 

Inorgnnle:: 526 Duplicoto reeovery tor borylllum, chromium, iron, lend, llMd mongnnoso woo 
outolde Iho nccoptnblo 20% rango nnd thoso values wor~ J.qunllliod.R Tho 
matrix spikO tor zinc was out 01 control unci zinc valuos woro J-qunlillod. Tho 
mtllrlx tlpiko for oclonlum was 01.11 of controlond !tolonium valuo& woro 
UJ.quollliod.tl All data aro nccoptnblo with qUllllllcotlon. 

Inorganics 547 Duplictl\o rocovory tor chromium WOG outside tho nccoptablo 20% rango. 
Mtltrlx splko::.lor barium Ilnd zinc woro out::ldo tho accoptablo wngo. Zinc. 
chromium, and bnr\um v~luos woro J.quoliliod, An data aro u:1ooblo with 
QIJIl\i!\clltlon. 
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TABLE B-3 

OATA QUALITY EVALUATION FOR INORGANIC ANAL.YSES ATTA-16 
(contInued) 

REQUEST 
SUITE NUMBER COMMENTS 

Inorganlcs 622 OupllcQIO rocovory lor enromium. copp~r, :Inc. nlckol. Iron, and load wore 
outsido tho aceopillbio 20% limit Ilna thoso dQtQ WOI'O P-quClllfied.o Those 
datil should bo consldorod ostlmatod. Zinc also had a low spike rocovory 
and was QunUllod all J.,d Splko rocovory was above tho lIccoptllblO limIt 01 
125% for arsonic lind tho dllta wore QUIlUliod ruJ J .... IS Spike rocovory for 
oolonlum was bolow tho nCCoplnblo limit 01 75,.. and tho dllUl woro 
UJ-<lullliliod. All data are l,180atllo with QunUllcatlon. 

Inorgnnicll 730 Splko rocovory was out 01 control lor antimony. arsonic, and Dolonlum. Oatn 
wore QUllllllod as UJ. Aluminum was out 01 control in tho dupllcato and dam 
woro Poqualiliod. Aluminum should bo considored as ostimntod. All dllta nra 
accoptable with Quollflcatlon. 

Inorganlcs 875 Oupllcato rocovory lor calcium Ilnd chromium was outsldo tho accoptnblo 
20% ron go. Calcium Ilnd chromium wero Poqulllilled Ilnd should be 
considorad ostlmntocl. This did not Q!foct tho Quality ot tho dato for tho 
purposos 01 this roport. All dllto oro considored usoable. 

Inorganlcs 924- Dupllcato recovory lor chromium WIlS outDldo tho aecopUlblo 20,. .. I'3ngo nnd 
was p.quaUllod. Spl~o rocovorios wore bolow tho Ilccoptabl() lovol 01 75% 
tor manganoso (74%). load (58%). coppor (64%). nnd chromium (69%). Tho 
data nro Quallliod as J •. All datil tHO consldorod uSenble M Qunllliod. 

Inorganlcs 978 Spike r~covery lor barium was outsldo tho aeeoplnblo valuQ of 125% nnd nil 
barium data worn qunliliod as cstlmalad with" high billS (J .. ). Splko rOCQvory 
tor sol onium WIlS bolow tho acceptablo valuo of 7$0/ ... All solonlum dam woro 
qUllllllod as UJ. Matrix GPiko c:rltoril1 lor load woro not mol In :u&mplo 
0316-95-0110. although this samplo 1:.1 not Includod in this roport. Oupllctlto 
I'Ocovory lor barium. load. nnd mcmganoso WQS outsldo tho llccoptllblo 20% 
rango. This did nollllloet tho Quality Of tho data tor tho purposoc 01 this 
roport. All datlll1ro useablo with QuallflCAlion. 

n. J • Annlyto WDa poslUvoly IdonUlh,d. numtrlCtlI vnluQ Is QsUmatOCl to bo moro uneonllin than would nOl'l'Mlly 1)0 

oxpoetod lor Ihat onolYllla 
b. UJ • Annlyto was nol doto<:lod. numorlcnl valuo lit on o'llma!o 01 thO EOI. 
C. P • Prolosslonnljudgmont shOYld btt DpplloO prior to using tho datil 
d. J •• Annlytu Willi posl!lvoly Idonlllled. ro,ul! Is Ukoly biasod low 
o. J+ • Annlyto WIl' posltlvoly IdonllliOd. r051.11t III IIkoly blDsod high 
t. U • Malyto was not dotottOd 
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TABLE 8-4 

DATA OUALITY eVALUATION FOR SeMIVOL.ATILE ORGANIC COMPOUNO 
ANALYSeS AT TA-1G 

REQUEST 
SUITE NUMBER COMMEN'l'S 

SVOCs 1 '6 Phlhtllato contamination 01 molhod blank duo to lob contamlnatlon. 
Phthalato dllta oro U.qunlillod,1I All d;!to mo accoptablo with qualification. 

SVOCs 121 PhlhlllCilo contamination 01 mOlhod blank duo to lab contamination, and 
phthalato dolo aro Uoqunllffed. Surrogate recovery of torphonyl.d14 waa 
high. Ona Inlornal standard WClS out of control. Ttlls cauGod tM following 
nnnlytoG to bo qUllliflod (IS ostlmalod: dlon·oetyl phthalato, bcn:o(b)o 
fluoranthono, bonzo(k)tluoronlhono, bonzo(a)pyroMo, IndoMo(1,2,3-cd)' 
pyrono, dlbon%o(a,h)anlhrncol'lO, bonzo(g,h,l)pyroM. All datil oro 
accoplablo with qUllllflc.o!lon. 

SVOCa 140 Ali data oro usoablo without qualitiention. 

SVOCs 215 Samplos woro novor Mnly:od for SVOCG duo to laboratory orror. 

SVOCs 222 Tho rosponso Of two internlll slnndllrcis for Gomplo 031 (3..95·0255 was low 
upon analysis and rOllnolyn\s. AD. a result, phonnnthrono and I\uoranlhono 
woro J.quollflod.b All dola nro acceptable with quallUcaUon. 

SVOC!l 249 Phthalate contamination of mathO(! blank duo to lab contamination, and 
phthalato dnto oro U·quaIWod. Samplo 0310·95·2000 cantil/nod 
bis(2'ethylhoxyll phtholato Iltn lovol mora thllM IIva limos tho lovol found In 
tho blank and tho compound should be roponod Il:l dotoctod. All Clntn Olre 
occeptablo with qualification. 

SVOCs 3213 Phthrdato contamination 01 mothod blank duo 10 Inb conlomlnOltion cauGod 
!lOmo phthalato data 10 bO U·quolified. SnmploG 0316·95·0014 and ·2001 
conlalnod bls·(2,Olhylhoxyll phthnllllO ntlovols groQler IhM Ion limos tho 
101/01 in tho blank, and tho compound should bo roponed as do!Oelod. Tho 
methOd blank!) also conlalnod flva unknown lonlallvoly Idenl/lll)d 
compounds. Samplo 0316·95-2001 was dllutod nnd roanalyzod duo 10 tho 
prosonco 01 compounds Ilt 10vols outside thO calibration rongo. Tho dilutod 
samplo nnalytlcnl results should bo used tor phonol, N·nllroso·di·n· 
propylomlno. 2.4.dlnilrotoluGM, 4oehiorephOnyi phonyl olhor. and 
penlachlorophonol. All d~to nro aceoptnblo with ClUolillCllUon . 

SVOCs 525 Phthaloto contllmintllion 01 mothod blank duo to lob conlt\mlnotlon cousos 
phthalato to bo U·quollflod. All data am cons ide rod ulloabio. 

SVOCs 546 Phthalnto contamination of mothod blank duo to lab contnminntion ClIUSIJS 

phthalate to bo U·qualltlod. 01'10 Inlornal standard for snmplo 0:316-95·0132 
did not moo I quality control crilarla. AU data nro consldort'd Ufl(lllbio. 
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TABl.E 8-4 

DATA QUAI-tTY EVAL.UATION FOR SEMIVOI..ATII...E ORGANIC COMPOUND 
ANAl.YSES ATTA-1S 

(continued) 

REQUEST 
SUITE NUMBER COMMENTS 

SVOCa 621 Phthalnto contamination ot mothod blRnk duo to lab contamination CIlUOOB 

phthalftto to bo U.quo.llliod. All InlomalIltanClnl'ds did not moe! Quality 
C1)ntrol criteria. Samplotl woro rooMlyzad. Only roanlllyzod tosull. ato 
conllldorOd usoablo. 

SVOCa 729 All daltl ato ulIOQblo without Qualification, 

Q. U .. AnLllyto was not deloetOd 
b. J .. Anlllyto wllS posl~yoly Idontilioel, numort=nl Yaluo Is osllrtUltod to be more uncortnln tl'Inn would normally Do 

oxpocted for that o.nalysls 
c PM • Profosslonal Judgment should bo appllod prior to using 1/'10 data-mtlnuoJ rovlow 01 tho rtlW data Is 

recommondod 
d, UJ .. Anolyto WOG not doloctod. numoncal Yoluo Is on os1lmalo of 1/'10 EQ 
o. J ... Anolyto wos poslUyoly Idontlflod. rosult Is IU~Qly blasod low 
t. RPM .. Wltl'Iout tuMor review Of Iho row dnla, IJ.Omplo results aro unusoblu 

TABL.E e-5 

DATA QUAI...ITY EVAI..UATION FOR TOTAL. URANIUM ANAI...VSES ATTA-1S 

REQUEST 
SUITE NUMBER COMMENTS 

Urnnlum 142 All doto oro usoablo without qualification. 

Umnlum 925 Ali data aro usoablo without Qunllfication. 

Umnium 982 An data aro usoablo without Qunli1lcatlon, 

Umnlum '108 All dolo nro UGOQblo without Qutlllllcll!lon. 

Umnlum 1244- All data aro usoable without Qualification. 

Umnlum 1393 All data oro usoable wilhout Quallllc>itlon, 

Uranium 3627 All d4ta ara uaooblo without qualification. 

TABL.E eooS 

OATA QUALITY EVALUATION FOR VOL.ATII...E ORGANIC COMPOUNDS ANALYSES ATTA-16 

REQUEST 
SUITE NUMBER COMMENTS 

Voe:;. 249 One m(jlhad blank contained mothylono chlorido, lrichloroathono. and 
triChlorolluoromothano. Anothor mothod blank contalnod mothylono 
chlorido llnd acOlone at lovols loss than EOLs. Rosults for those llnlllytoG 
woro quall/lod as Ull or J. b All data oro usoable as qUlllIlJod. 

voe, 289 One method blank contained mothylona chlorido, tril:hloroolhono, 4tld 
trichlorotluoromotMno. AnothQr mothod blank contalnod mothylono 
chlorido and acatono at lovels loss than EOLs. Results lor thoso dMalyto5 
wora Clunlifiod as U or J. All dntn ora usoablo as Qualified. 
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TABlE 8-6 

OATA QUALITY EVAlUATION FOR VOLATILE ORGANIC COMPOUNDS ANALYSES ATTA-16 
(contlnuod) 

REQUEST 
SUITE NUMBER COMMENTS 

VOO!) 328 Tho method blonk contalnod ocetono, methylono chlondo, ond 
trtchlorofluoromolhone. One Inlomal slnndord oxhibitod n low ro~pon!lo and 
Gomo compounds worD UJoClunlifiDd.c Onto oro useablo as Qunliliod. 

VOCe 525 Acotono, mOlhylono Chlorido, nnd trichlorofluoromothllno wore pronent In 
tho blanks and U·quolltlod. All data £lro usoablo with qUI.lHfiCl:ltlon. 

VOCs 546 Aeetono, methylono chlondo, and trichlorolluoromothono wore prescnt In 
tho blanka and U·qunlifiod. All dnla oro usollblo with qUllllflcntlon. 

VOCs 621 TrichlorolluorOmolhono nnd mothylone chlorldo prosent In lovols loss than 
flvo tlmos tho EQL wore U·quo.lll1od. All dolo nro uSDablo with qUlllllicDtlon. 

VOCs 729 Ono Intomalstondnrd WilD out 01 control. Dota woro UJ·quoll!lod. All doto 
oro uooablo with QUlllllicotlon 

VOCs 874 Mathyleno chloride and acetone wora found in tho blanke. Vnlul)s bolow ton 
limos EOt. aro U-quoliliod. All data oro usonblo with qualillcation. 

VOCs 903 Molhylono chlorido and ncotono woro found In tho blonkG. Valuos bolow ton 
limo!; tho EOL llro U·qunlifled. All duto Ofe usoablo with QUllliflcation. 

VOCe 923 Methyleno chlorldo .lnd lrichlorofluoromothano woro found in the blanks Dnd 
U·quaIHied. In samplo:l 0316-95-0063 nnd ·OOG3RE. one &urrognto hnd a 
low rocovory and 000 intornal stnndard hod a low responso. Oeloctod 
compoundo ara qualifiod 3C J •• d UndOI!lCIOd compounds nro UJ'Quoliflod, 
All data aro accoptablo with qualification. 

VOCs 972 Mathylono chlorido. lriehloro!luoromothnr'1O, nnd ncotono WOfO found in tho 
blnnks and U·quoliliod. All dato nro useablo lor tho purpOGOS of thill report 

vecs 980 Methylono chlorido and ncolono woro found In tho bionklllll'ld U·qunliflod. 
All clnto lira llCC:OPI.:Jblo with QUDlillcnlion. 

Vecs 1052 Mothylono chlorido was found In tho clanks and U·quoilliod. All data aro 
accQPtablo with qualification. 

VOC:; 1102 Molhylono chlorido, tnchlorofluoromothOno, nnd ncotono woro found in tho 
blanks and U·Qunlitiod. All data nr~ nccQptablo with qualification. 

VOCs 1192 All datil oro Ilccoplablo withOut Qualilication. 

voes 1242 Mothylono Chiorido, trichlorolluromo!hnno, and ocolono Wl)ro found In 11'10 
blanks and U·CluoliliOd. All dala mo Dccoplnblo with Qunlll!ctlllon. 

vec:; 1251 Mothylono chlorido, ncotono, nod Irichlorolluoromothano woro proson! In 
mothod blanks duo :0 labowtory contamination and U·quilliliod. All dolo nro 
occoptoblo with Qunliflcation. 

n U .. Ana/ytn Wt1S not dofoelod 
b. J • Annly10 Willi posltlvoly Idontlflod. nl,lmor1cnl voluo Is ostimnlod to bit mom uncortnln thnn would normnlly bo 

O)(pocttld lor thot annlysl!l 
C. UJ • Anoly1a wus not datoclod. numorlcal volue IS on O!tlm.'lto 01 tho ECL 
d. J •• Analyta wns posillvoly IClanllflo(!. rasullis likely blCl:Jod low 
o. PM • Pro!osslonlll!udgomont should bo IlppllaCl prtor to using thu dula-manual rovlow ollho mw datn Is 

roeommondod 
t. J .... An(llylD was posltlvoly idonll!iod. rosul! is likoly biasod high 
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APPENDIX C. FIELD SCREENING METHODS 

Tho field scroonlng mothods usod for biasing laboratory-samplo soloctlon during the fiscal year 

(FY) 1995 TA-16 field campaign Include volatilo organic methods (photolonlzatlon detector 

[PIO)), metals methods (X-ray fluoresconce [XRFJ and Inser-Induced breakdown spectrometry 

[LieS]), radlonuclido motnods (sodium lodldo rNa!] detoctor), and the high explosives (HE) 

spot tost for explosives. Each of those tochnlQuos indicates tna prosonce of constltuonts of 

potential concern In soli samplas. These mothods am qualltatlvo (Indicative of the presonce or 

absonco of a constituent) to somi-quantltatlve (Indicative of the rOlatlvo amount 01 a constltuont) 

indicators of thO prosence ot constltuonts. TM prlnc/'p1!1 utility of such methods Is to Incroase 

tho chancos that samples are taken in locations of higher contamination. Thosa methods are 

not used for dotormlnlng whothor Q potential releilso sito (PRS) is claan; that doclslon Is basod 

entlroly on tho results 01 laboratory analysis. 

EaCh of thoso mothods Is doscrlbod brlofly balow. Add/t'onal'nformatlon about those toehnlquos 

Is provided In tho citod roforoncos and standard operating procodures (SOPs). 

PhotolonlZiltlon Dotoct,=l' (PIO) 

A PL·' 01 PIO with a 11.7 eV lamp was u50d during thO FY '995 TA·' 6 !Ield co.mpaign. This is 

a gonoral survey Instrumont capoblo of roal-tlmo dl=.ltcctlon 01 many complex organic compoundS 

in air. Tho PI D Is used both for hoalth and safoty purposos to onsuro that 1ho broathlng zono 

in a PRS Is froo of high lavols 01 organic constltuont. 11 also used to identify soli (lamplas that 

contain volatile organic compounds. Tho PIO providos soml-quantltotlve rosults that can bo 

used to $oleet the most volatile organic-rich samples from a PRS. 8oeauso tho prlnelpnl 

eonst!tuonts of concern at TA·,e aro HE and bDrlum. Iho PIO was not typically thO prlnclplli 

biasing method used at TA·' 6 PRSs. 

Operation of tho PIO follows l.ANL·ER·SOP-HSM-1C ·Oiroct.Roadlng Monitoring Mothod 

USing GCs, PIOs, and FIOs." TM PIO is callbralod dnily. Rocords of this collbrntion oro In tho 

Held notos, which aro archlvod at tho Rocords Procosslng Facility. 

A review of tho locations at TA·16 that woro samplod during FY 1995 basod on PID hits (o.g •• 

PRS 16·021 raJ) suggosts that tho method is subjoct to falso posltlves. l.oeations thnt provided 

1'10 hits of 20-50 ppm showod only low lovols (20 ppb or less) of volatHo organic compounds. 

The 1'10 Is known to react with naturally occurrln~ voes (e.g. pinones, torpanos) that are a 

componont of forelllllltor. Ills IIkoly th3t thosa 11)150 positive arc duo to th~ presonco of thosa 

compounds. 
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XRF 

A Spectrace 9000 XRF instrument was used during the FY 1995 TA·' 6 field campaign. XRF Is 

I.l tochnlQuo for analyzing total metals In solidD. The Instrumont consists Of a source for sample 

excitation, a detector or proportional countor, Q sample chaml)er, and an energy onalyzor. XRF 

only scans the uppor layer of matorlnl, which manns tMt sample preparation can have a large 

impact on reproduclblllty of repeated sample maasuromonts, Tho XRF typically provldos soml

quantitative data. on metal concantrntlons in salls. The Instrument Is sUbJoct to matrix effects: 

howover, It con provldo qUllntltot!ve datil If mDtrlx .. matched stnndards are available. The 

prlnclpallnorgllnlc analyte used for biasing samplos at TA-16 Is barium. The detection limit tor 

barium in Doils is 60 mgJkg, a level that Is wall below the SAl. ot 5300 mg/kg. 

Oporatlon of tho Spoctroce 9000 XRF instrument currently follows L.ANL·ER .. SOP·10.08 

"Operation of tho Spoctroce 9000 Field-Portable X-Ray Fluoroscence Instrument: However. 

this SOP WQS not promulgatod during FY 1995; use ot thl$lnstrumont during tho FY '995 TA·16 

fiold campaign followod thO manufacturer's instructions. The XAF was chocked dllily for (1) 

instrument rosponso on an iron blank. lI.nd (2) analytical background on toflon. Proclslon was 

ovaluatod by roanalyzlng Q samplo at 13. rato of approxlmatoly 1 In 10. All calibration and 

operntlon records are avallablo In tho flold notos. whloh llre archlvod at tho Records ProcessIng 

Fllcllity. Tho XRF mothod hos boen approvod lor Inclusion In EPA SW·S46 methods as mothod 

6200. 

A rovlow of tho locotlons nt TA-1S that wore samplQd during FY 1995 basod on XRF hits for 

barium suggosts that tho mothod Is effoctlve for biasing. A comprohenslve statistical study at 

tne rolatlonshlp betweon barium dotermlnod by flold·basod XAF and barium dotormlnod by 

laboratory mothods has not boon complotod at this time. HowQver, as an oxamplo. laborntory 

samplo locations at PRS, 6·01 0(0) woro soloctod based on barium tleld screanlng. Comparatlvo 

dllta botwoen XRF and laboratory mothOds oro provldod In Tnbla C .. 1. 

TABLE C .. , 

COMPARISON OF XRF AND I.ABORATORV DATA FOR BARIUM 

SCREENINC l.ABORATORY LOCATION ID XRF:Bn l.ABORATORY:Bn 
SAMPLE ID SAMPI.E ID (mg/kg) (mg/kg) 

0316-95·1504- 0316·95·038:3 10·1343 4620 66130 

0316-95·1505 0316·95-0386 16·1344- 4260 9580 

0316-95·1507 0310·95·0389 16·1345 3650 5220 

0310·9$1519 0316·95·0392 16·216 240 1090 
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ThiS simple I.:omparison suggosts that XRF' barium datn Is biased low rotatlvo to laboratory 

barium anal},sos. probably due to matrix etrocts. and that XAF' barium data cun successfully bo 

used for samplo biasing. The tochnlQuo can correctly Idontlfy tho two higher barium samplos 

ralatlve to the lowor barium samples. 

L.I8S 

A Spectra·Physics DCA·" laser·lnducod broakdown spectroscopy (1.185) Instrumont was 

usod tor sample biasing ot ono PRS In this raport (PRS 16-010[0]) during the FY 1995 TA·16 

fiold campaign. This Instrumant was tastod to dotormlne whother LISs...or XRF had groator 

utility for biasing samples basad on tholr bllrium abundance. 

In L.IBS. a lasar spark is focusod on Q scll so.mp\o to Gxclto otomlc omission \Inos that oro 

charDctorlstlc 01 the trnco metals in tho sample. One Idontiflos omitting species by spactrally 

and tomporally rosolvlng tho plasmn light. Tho LII3S instrument typically provides soml

quantltatlvo data on motal concentration~ in soils. Tho Instrument Is subJoct to matrix affocts; 

howevor. It can provldo quantltatlvo data if matrix·matchod standards aro available. Tho 

principal InorganiC analyte usod 10r blaslng samplos at TA·16 Is barium. Tho LIBS dotoctlon 

limit for barium In soilS I::; 42 mg/kg (Eppler ot 0.1. '996.15·' 6·643). a love I wall boiow tho SAt.. 

01 5300 mg/kg. A detailed description 01 tho application of LI8S to Sa-contaminatod solis is 

providod by Epplor (Epplor ot 0.1.1996. ,5-16-643). 

Thoro Is no ER SOP lor oporatlon of tho LIBS instrumont becausQ It is stili an exporlmontal 

o 1"1 aly tical tocnnlCluG, Tho PRS 1S·0'O(a) lost was comploted by the LANt. scientist who 

dovolopod this analytical method. Tho field lost at PRS , 6·01 O(a) was complOIOd by stanaardlzlng 

barium rosponse of the LI8S Instrument against soils 01 known barium compositJon. Comparatlvo 

datil showing LIBS ond laboratory mothods are provided In Tabla C·2. 

TABL.E C·2 

COMPARISON OF L.IBS AND L.ABOAATOFiV DATA FOR 8ARIUM 

SCREENING 
! 

L.AeORATORY L.OCATION L.IBS:Ba L.ABORATORV:BD 
SAMPLE 10 SAMPL.EID 10 (mg/kg) (mg/kg) 

0316095·1504 0316·95·0383 16-1343 2880 6680 

0316095·1505 03113-95-0306 1601344 2040 9580 

0316-95·'507 0316·95-0389 '6·134$ 2070 5220 

0316·951519 0316-95·0392 113-2107 1340 1000 
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This comparison suggosts that LI8S barium data Is biased low relative to laboratory barIum 

analyses, probably due to matrix effects, and that 1.18S barium data can successfully be used 

10r sample biasIng. Tho tochnlCluo can corroctly Idontlfy the higher bnrlum samples rolatlvo to 

tho lowor barium sam pi os. 

60th LI8S and XRF can bo u~Gd succossfully to bias Inboratory samples based on barium 

abundance. Howevor, XRF appoars to be a superior biasing technique than 1.18S. XRF Is a 

proven technlquo that Is schodulod for Inclusion as an SW·S46 method. XRF uses nn 

off-the-sholf Instrument that can bo oporated In thO flold by a sampling tochnlclan; LI6S stili 

requlros operation by a highly tralnod scientist. XRF con provide semi-quantitativa data on a 

wldo range of haavy metals In a short porlod of time; 1.18S Is best for Invostlgatlng a single 

oloment at a timo. There aro speCific applications for which L18S Is superior to XRF. such as 

detormlnatlon of boryllium orchromlum In soli; howover, forflald biasing based on barium, XRF 

Is tho tochnlquo proflmOd by Field Unit 3. 

Sodium Iodide OQt~ctor for Gamma Emitters 

A Ludlum 2x2 sodium Iodide (Nal) detector was used during the FY' 995 TA·' 6 Hold campaign. 

This Is a gonoral survey instrument capable Of real·tlm\3 detoctlon of gamma emlttors In 5011 or 

sur1acos. Tho No.1 dotector Is used for both health and saloty purposos to onsura that matorlals 

in £I PRS oro froo of high lovals of radloaotlvo constituents and to Identify soil samples that 

contain radionuclldos at lovels gronter than background. Tho Nal Instrument provides semi

quantitativa results that can bo uso to soloct ro.dlonuclide·r'ch samplos from a PAS, Bocauso 

tho principal constituents of con corn at TA·' 6 aro HE Md barium. tho Nol WQS not typically the 

prlnolpal biasing mothod at TA-16 PRSs. 

Oporatlon 01 the Nat Instrument follows LANL·ER·SOp·06.23 "Moasuroment of Gamma.Ray 

Flolds Using a Sodium Iodide Ootoctor.· Tho Nal detoctor Is rosponso-chocked dally. Aecords 

of this chock are in tho flold notos. which oro archlvod at tho Rocords Flrocosslng FaCility. 

HE Spot Tost 

Tho HE spot tost kit with Modified Grloss reagonts was extensively usod for sample biasing 

during tho FY '995 TA·16 flold campaign. All PRSs In which the HE spot tost rovealed 

contamination (o.g., 8urnlng Ground PASs, tho TA·'6·260 outfall) aro not Includod In this 

raport. An HE spot test kit positive result typically Indlcatos that a PAS Is not sultablo for NFA 

unloss the spot tost rosult was n false posltlvo. PRSs Includod in this roport typically had 

nagativo HE spot tost results or rnlso posltlvo HE spot toS\ rosults. 

$cptcmocr29, 1997 C04 TA·r6 RFI Report 
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Tho HE spot tost kit was dovoloped at LAN!.. to Idontify tho presence of 0:<pl05lvos ns 

contaminants on oQulpmont and onvlronmontal modio. Four roagonts In a carrying cnsa can be 

used to doteet Qny 01 tho common explosivos used at l.os Aillmos (HMX. ROX. TNT. PETN. and 

TATS). The HE spot test kit provldos a rapid (loss than 1 minute) Qualltatlvo Indicator of the 

prosenco or abs~nc~ of HE in soils. Tho nominal dOlectlon limit for this kit is j 00 ppm 01 HE 

(Baytos 199'. 15-16-330). The HE spot tost klt Is usod by Field Unit 3 for 

• sa1ety purposos to determlno whether a soli Is likely to prosont an axploslvo 

hazard to workers, 

• determining whether 0. soli must be classed as an oxploslve tor shipping 

purposos, ilnd 

• biasing laboratory samplos to locations that havo rocolvOd slgnlHcnnt HE 

dlschargo. 

The HE spot test is n gross biasing mot hod thot is used to ensuro that locations with high 

concentrations ot HE are sampled or cleanod up. It is not usod for IIna! cloanup docislons at 

n sito. 

Usa of the HE Spot·Tos! kit Is dicta!od by LANL·ER·SOP·jO.06 MHlgh ExploslvQS Spot Tost." 

A comparison of HE spot tost rosults against laboratory datil collectod during t!'la FY 1995 

TA·16 fiold campaign rovoals tho following: 

• tM HE spot test !Juccosslully idontlfiod samples with greator than 100 ppm 

HE at highly contnminalod potential reloaso sites such as those ot the TA· 

'6 Burning Ground and tho TA·16·260 out1nll, 

• thoro were fow (ono or two) faise negatlvlJ results (!ocations whero groater 

than 100 ppm HE was found basad on laborotory analysis. but tho HE spOI 

test gave a negatlvo rosl.Ill). and 

• falso positlvo rosults (locations whore loss than 100 ppm HE wns found 

based on Illboflltory nnalysis. but the HE spot test provldod a positivo 

rosult) woro common. 

TA-U; RFI Roport c·s SeptomoOf 29. 1997 

.. 
{) 
..... ... 

' .... 
:3' ,... 
'1 



RFI RC'porr 

Falso nogntlvo rosults wero noted at tl'lO TA .. '6·260 outflill and may bo due to samplo 

heterogoneity. Falso posltivo rosults wore noted lit soveral PAS. such as PAS 16 .. 010(0). which 

Is included in this report. False posltlvo rosults may be duo to tho prosence of nltrlto In tho soli 

or to low lovols of humic matorlD.1 In solis that may suggest a color chango In tho spot tost 

roagents (Spontarolll personal communication, '996). 
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