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Los Alamos National Laboratory 
ENVIRONMENTAL RESTORATION 

Univrrsity ut Calltornla . 
Envlronmonlni Fleatoratton, MS M992 
Lbs Alomou, Now kloxko 83545 
5 0 5 6 6 5 4 5 7  
FAX 505*5654747 

U. S, Depsrjmenl of Energy 
Los Alamos Aroo Olllco, MS A316 
Los Alomos, Now Moxlco 87544 
505.665.7203 
FAX 505.6654504 

Mr, WIlliam Hanker 
Hazardous Waste Management Divlslon 
U S  Environmental Protectlon Agency 
Region 6 
1445 Ross Ave, Suite 1200 
Dallas, TX 75202-2733 

Date: January 25, 1995 
Refer lo: EM/ER:95-J013 

Dear Mr, Honker: 

SUBJECT: NOTICE OF DEFICIENCY (NOD) RESPONSE FOR 
OPERABLE UNIT (OU) 1130 RESOURCE CONSERVATION 
AND RECOVERY ACT FACILITY 
I NVESTI (3 AT10 N (R FI) W 0 R K PLAN, 
WORK BREAKDOWN STRUCTURE NUMBER 1.4,2,6,l.19 

Enclosed Is the NOD response requesting a sampling plan for the RFI Work Plan for 
OU 1130, The final response fs due to \he Environmental Protection Agency (EPA) on 
Friday, January 27, 1995. The signed certification form is also attached, 

If you have any questions about this malerial, please conlact Gene Goutd of my staff at 
(505) 667-0402, 

Sincer?ely, 

;q - 
Job chnsen, Projsct Manager 
Environmqntal Restoration 

Theodore JT Taylor, Program Manager 
Los Alamos Area Olfice 



Mr. Wllllam Honker 
January 25, 1995 
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cy: 
T. Baca, EMP, MS JS91 
GI Gould, ESA-4, MS G787 
T, Glatzmaler, EMIER, MS M992 
D. Mclnroy, EWER,  MS M992 
P, Shanley, ESH-20, MS K498 
RPF, MS M707 



CERTIFICATION ’ 

I certify under penalty of law that these documents and all attachments 
were prepared under my direction or supervision in accordance with a 
syslem designed to assure that qualified personnel properly gather and 
evaluate the information submitted, Based on my inquiry of tho person or 
persons who manage the system, or those persons directly responsible 
for gathering the information, the lniormation submitted is, to the best of 
my knowledge and belfef, true, accurate, and complete, 1 am aware that 
thore are slgnlflcanl penalties for submitting false information, including 
the posslbility of fine and imprisonment for knowlng violation, 

Document Title: 

r RFJ Work Plan for OU 1134 

Name: e- Date: \-%w- 
Dednis Erickson 
Division Director 
Los Alamos National Laboratory 

Name: -- Date: 
Joseph Vozella, Chief 
Envlronmenl, Safety, and Health Branch 
DOE-Los Alamos Area Office 

or 

Theodore J, Taylor 
Program Manager 
Envlronmental Restoratlon Program 
DOE-Los Alamos Area OHlce 
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SAMPLING AND ANALYSIS PLAN FOR PAS 36-006, SURFACE DISPOSAL AREA 

1 b o  DESCAlPTlON AND HISTORY 

1. 

PRS 36.006. known as the Surfaco Olsposal Area, 1s an abandoned debris pile located in Polrillo Canyori L 

{Figure 1.1). Tho silo Ls slluated approxlmalely 100 f l  north of lhe active tiring site PAS 36*00J(a) 

commonly relerred to as Eenk (Flgure 'I 42). Hlstorlcally, the Surface Disposal k e a  was used to dlspose 01 

cables, metal, concrets, and olher solid waste residuals from the explosive tesllng performed at l l ie TA$36 

liring sites, Solid and liquld sxplosives as well as depleted uranlum(0U) were used In these tests. tt is 

surmised that debris lrom the TA.36 flrlng tests wore transported to tho edge of the steeply sloptng 
Polrillo Canyon wall and otbloaded Into !he canyon. Although !he lirlng sites are currently adiva, residual 

debrls Is no longer disposed ot In this manner, The Surface Dlsposal Area received the wastes lrom 
approxlmalely 1955 to 19iO. 

The Surface Dlsposal Area Is an undeveloped area along the steeply sloping Polrillo Canyon wall (Figure 

1.2), The majorlty of the debris occurs in a thick wedge extending down the canyon wall, The length 0 1  

the pile k measured along the mesa top is approximately 75 H. The estlmated height is roughly I O U  I t .  
The remainder of !he debris Is randomly scattered across approxlrnately 300 Il of the canyon wall priinallly 

downstream ot the maln pile, 

2 . 0  CONCEPTUAL MODEL 

The conceptual exposure model lor the Surface Dlsposal Area, shown in Figure 2.1, describes the 

hlstorlcal sources of contamlnation, migration pathways and conversion rnechanlsms, polenlial current 

sources and release mechanisms, rPceptor contact media, and exposure routes for released 

contaminants, These components 0 1  the conceptual exposure rnodes are described in relation to the 

Surface Olsposal Aroa In the sections that lollow. 

2 b i  Nalure and Extenl of Contaminatton 

The Surface Disposal Area Is an abandoned debris pile reportedly used to dispose of sol@ wasle reslduals 

from the expluslve lesting at the TA.36 llrlng sites, There has been no reported sampling at Iho slle: 
therelore, the extent of contamination associated with the debris Is not known. Potentlal contaminants of 
concern (PCOC), I I  they occur, are likely to be slmllar lo lhose of llrlng sites where tho debris originated. 

Sampling and Analysis Plan for 36.006 
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Those contarnlnanls include solld and liquid explosive residues, DU. barium, beryllium, lead, and mercuyf 
(Henke and Van Mart& 1993, 13.0093; Kelkar 1992, 13.0052: t A N L  1990. 0145). The area IS 

immediately adlacent to PRS 36*00J(a) (Eenle Firing Site) and also within the hazardous radll 01 three 

olher acllvc Iirfng sites, thus, Iho site continues to receive debris as a result 01 aerial dlsperslon of the tiring 

test dR!Ona!IOnS (Figure 1 h i ) ,  However, any contamlnatlon attributable to the site would have resulled 
from roleases lrom hazardous or radloactlve malerials historically disposed in the pile. 

Sarnpllng has been performed downstream ol !he site in Potrlllo Canyon drainage chaniiel. Initial 

sedlrnsnt sampling results revaalod total uranlum concentrations ranging Irom 1.3 lo 60.9 ppm (Becker 

199'1, 06S9), Addltlonal sediment sampling was perlorrned in 1994, Saniples were oblained from the 

drainage channel Immediately downstream of (he hazardous radll of the acllvo firing sites PRS 36.004 (a), 

(b), and (c), Analylfcal results Ifom lhls sarnpling etiort will be available in 1995. 

2 , 2  Polontlal Pathways and Exposura Routes 

Tho Surface Disposal k e a  k located withln Potrlllo Canyon exlendlng from the mesa top to Ihe canyon 

Iloor. The debris Is abutted against the canyon wall and generally follows the slopo of th9 wall. Release o f  

PCOCs resuttlng lrom the erosion 0 1  tho debrls by surfacs watsr mnoH is the most likely release 

mechanism, hilgratbn of the PCOCs couM then occur as tlne partlcles of the eroded malerial or as 
contaminants subsequently adsorbed to soil partlcles, Because ol the steep slope 01 the canyon wall, 

surface water runoll would allow migration ol PCOCs to the Potrlllo drainage channel. PCOCs would likely 
accurnulale In sedlmentatton catchment areas wllhln the drainage pathway, Subsurface migrallon from 
percolation could also occur in minor amounts. Wind dlsperslon ot soil (as dust) Is unlikely to be a 

significant migration pathway lor the PCOCs assoclated with the debris pile, 

Because the Surtace Disposal Area Ls located within Ihe controlled area ol the Laboratorj, potential 

human receptors are currently limtted lo onsite malntsnanco workers. Possible future receptors of surface 

conlaminatton are poslulated on the basis of recrealionill scenario, Using this scenario, hikers could come 

in contact with contamlnated mdla on the slope, Contaminants 01 cOrtcern could be lransported 

downstream via surface water mlgratlon and thus polentially expose hikers and campers in uncontrolled 

areas ol the Laboratory. 

3,O REMEDIATION DECISIONS AND INVESTIGATION OBJECTIVES 

the Surface DIspsal Area Is an abandoned site adjacent to the Eenle lirlng pad and wilhln \he hazardous 

radii ot threo additional TA-36 active firing sHes, It k likely that the site continues lo receive debris as a 

Sampling and Analysls Plan lor 36-006 
Surface Disposal Area 5 January 27, 1995 
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result 01 aerial disperslon of exploshes testing. The objectlve of thls AFI sampling is to determine it 

con!amlnants are present In sol1 and sediments that are associated with the abandoned solld waste debris, 

ll conlamlnants ot concern are Identilled a b v e  screonlng action leuels, further investigatlons m a y  be 
needed to ~ S S O S S  the oxtent of contamination and to develop lurther corrective actlon strategies. 

Sampling podormod at that tlme would be conducted to anfirm that the contaminants originated lrom the 

debrls ma:erlals lhat compose the Surface Disposal Area and not as a result of the site serving as a 

structural catchmont lor explosive residues lrom the ongoing llring site detonations. H RFl sampling 

lndlcates that PCOCs are below screenlng action levols, no further adion (NFA) for (he Surface Disposal 

Area, as a separate PRS from the tiring sites, will be proposed. 

4 , O  DATA N E E D S  AND DATA QUALITY OBJECTIVES 

The objective of the reconnalssance sampling 01 the Surface Disposal Area is to determlne if 
contamlnanls attrlbutable to Ihe debris are present in surface and subsurlace soils, Oflslte mlgratlon of 
the conlamlnants will also be assessed, Oata gathered will b8 compared to scroenlng action levels to 

delermlne 11 conlamfnants iv)? present at levels of concern. Contaminants lhat may be present are solid 

and Ilqkrid explosivo residues, metals, and DU. 

The most llkoly felease mechanfsm for PCOCs Ls by erosion of the debris via surface water runoll and 

subsequent migration by adsorption to soil or as line particles 01 tho debrjs material along surface drainage 

pathways, Soil arid sedlrnent samples wilt be collected at polnls where potentla! contamlnant 

concentrations are most likely to be highesl, Due to the steep slope of tho canyon wall, accumulation 01 

eroded debrls and PCOCs adsorbed to soils and sodtments In the upper portion of the pile is not likely. 

Theretore, $011 samples will be collected from points at the base of the debris pile. To assess il 

contaminanls are mlgrating OHsHe, a sediment sample will be collected frnmecjlately adjacent to the 
Surface Olspasal Area in the first sedjment catchment trom the site, 

The subsurface migration pathway, a second, less significant potenllal pathway, will be assessed. The 
debrls pile llcs against the northfacing Canyon wall. The general 1l:hology 01 the canyon wail consists of 

lhin soil deposits overlylng the less permeable Bandelier Tuff. The soll/tutf contact roughly parallels the 

slopo 01 Ihe canyon wall with a lhlckening of the soil slrata In the canyon floor. As a consequence of the 

psrmeablllly discontinuity between the soil and tuft slrata, the interlace sewes as a prelerentlal subsurface 

pathway, Thus, the most likely subsurface mlgratlon scenario would occur from permlalion 01 PCOCs into 

the surface solls llnlng tho wall lollowed by migration along the solVtutf Interface towards the canyon Iloor. 
The greatosl potontlal for accumulatlon of conlamlnants In the subsurface is at the base of the debrls plle 

along the solVtuff Interlace. 

Sampling and Analysls Flan lor 36.006 
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'I In addition, a surlace soil samplo wlll be collected upgradient lo the debris pile lo assess the influence of 

the active flrlng.sites to the area, 

5 , O  SAMPLING A N D  ANALYSIS PLAN 

The sampling and analysis plan wlll descrlbe field screening and sampling that will be conducled, CIS well as 
the labralory analyses that wlll bo performed otfstte, 

S , 1  Land Survey 

A land survey wlll be performed In accordance wlth the IANL Survey Manual (IANL 1992, 130096), The 

surveyed localion polnts will be logged on 24t*interval contour maps and the Informatfon Iranslerred lo the 

Facility for lnlormatlon Managenen!, Analysis, and Display (FIMAD), 

5 .2  Health and Safely Scroenlng 

Field screening will be used to monitor paten\lal hazards, and health and safety condillons lor on-site 
wohers. Portabie field instfuments will bo used lo screen all samples for gross alpha, beta, and gamma; a 
llold~portable Ilame-lonlzatlon detector and/or photo-ionization delector will be used lo screen for volallle 

organic compounds: a field spobtest kil will be used to screen tor explosives. All samples wlll be screened 

lor oxploslves. 

5.3 Sampitng 

A lotal of live sample bcatlons will be designated for thls reconnalssance lnvestlgatlon ot the Surface 

Disposal Area (Table 5.1), Two Mased surlace soil sample locations within the main disposal area will bo 

chosen, These sample areas wiu be oblalned by using best professional judgmsnt to select l ive 

prellrnlnary localbns for fie& screening, The preliminary locatlons w i U  be screened for explosives (spot 
test), gross alpha, bela, and gamma (gross radiation deteclor), and rolevatit metals (Laser4nduced 

Spectroscopy, LIBS). The huo preliminary locatlons exhibiting Ihe highest posltive screenlng results will 

then be sampled lor laboratory analysts, H no field indicators aro found, samples will be obtalned using 

best professional iudgment to detormlne the locatlans most likely to receive contamlnants, Surface 
samples wlll be obtalned from a depth ot no greator than 6 In, One subsudace soil sample will be collected 

from Ihe surface sol1 sample location which exhlbHs the grealost potential to have received contamlnants. 

Sampllng and Analysis Plan lor 36.006 
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TABLE 5-1 

SUMMARY OF SAMPLING AND ANALYSES FOR 36-006 

SURFACE DISPOSAL A R E A  

I I  Sumplos 

(xmAllsample9, 

Field Screening 

X - 

Lnboratory Analyses 

Note: Addiibnal samples may be token based on lleld surveys and observations. 
' : Applicable €PA SVi.846 methods, I " : The Standard Operating Pfccedure will be eslablished prior to us8 in lhls sampling elfor',, 

U 

Sampling aid Analysts Plan lor 36.006 
Surlace Olspoaal Area a January 27, 1995 
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It is recognized lhat tho surface soil sample locations may not adequately define the appropriate location 

for biased sanipling of the subsurface. Therefore, vlsual indicators and bast prolessional judgment w!l bo 

utiked to confirm the subsurface sol1 sample location. 

The Polrlllo Canyon d:ainage channel Will be sampled ai the fitst sedirnenl lrap trom the Surface Disposal 
Area. Tho sediment sample lacation will be based on field indicators and proximity to the site. 

The final sample location will bt) collected upgradient from the observed polentlal conlamlnation of the 
Surlaco Disposal Aroa withln the hazardous r d l  01 the active lirlng sites. A surlace soil sample will be 

obtained from Ihis oftsite location to evaluate contamination origlnating Irom the adive firing sites. The 

sample loca\ion will be chosen by !he Initial selection of three preliminary sample locatlons using vlsual 

lndlcators. The preliminary kcations will be lleld screened as described above. The prellrninary locallan 
exhibltlng Ihe hlghest positive lleld screening results will theri be sampled for laboratory analysis. 

Surface samples will be collected In accordance with protocols established In LANL.ER.SOP609, Spade 

and Scoop Melbod lor Coitectlon ot Soil Samples (LANL 1992, 0608). Subsurface soil samples will be 

collected uslng protocols established in t.ANL-ER.SOP-06,lO Hand Auger and Thin-Wall Tube Sampler 

(LANL 1992, 0688). To minlmize salety rlsks, additlonal techniques may be implemented such as ( h e  
use of a tltanlur,) duger or the saturation 01 the sample location with water during sampling activities, 

5 . 4  Laboratory Analyses 

Samples will be analyzed for melaldmercwy (In accordance wilh EPA Method SW 601017000), VOCs (in 

accordance with EPA Method SZSO), semivolatile organic compounds (in sccordance with EPA Method 

8270), explosives (in accordance with EPA SW 826, HPLC), and Isotopic uranium. H a field laboratory is 
available and meets quality assurancelcontrol criferla, these samples may be analyzed onsile, Othenrlse, 
an o H 4 e  analytlcal laboratorj will be used. 

Sampling and Analysis Plan for 36406 
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SAMPLING AND ANALYSIS PLAN FOR PRS 36-004(d), SKUNK WORKS, INACTIVE 
FIRlNG SITE 

1 ,O DESCRIPTION AND HISTORY 

The Skunk Works, which is parl 01 PRS 3G~OO4(CIjl is an abandoned firing site located at tho east end of a 

small side canyon that juls west off Ihe norlh edge of Polrillo Canyon (Figures 1.1 and 12) ,  The site is 

approximately 2300 tt upslreom and wesl of the active Lower Slobbovio liriny site. The localion consists 

of two 1950s4ntege wood buildings, TA-36-44 and TA4645, lhat were doclared abandoned in 1963. 
The two buiWlngs are loceted npproximalety 800 feet due south of the hairpin c w e  of Polrillo Orivc nnd 

si1 01 Ihe foot o l  Ihe north wall of the skle canyon, The buildings, which were moved from TA-15 lo TA.36 
in early 1954 were previously designatod TA-15.107 and TA-15.136, respoclively, A 1983 memo 
indicates lhat while el TA.15 238U was handled in both buildings. AI TA-36, \he buildings were used !or 

sloring spare equlpmenl and as a sheher during delonalion experiments. There has been no reported 
use or handling of radmctive materhls et Skunk Works, 

The number 01 buildings that were located at Skunk Works is unclear. Aerial pholo 6487, taken in 

November 1956, shows a dirt track heading aasl from lhose buildings lo a small shed, A November 1986 

aerisl photo (CN 87 5J8) also shows a laler, thiid butkling adjecenl lo and south 01 the dlrl access road lhal 

curves wound the original Iwo structures, This small building wos no1 numbered until July 1 9 8 ,  when it 

appears as slorage buikllng TA.366132 on sheel 5 01 drawing ENG-R 51 18. According lo personnel who 
worked al the site (he structure was actually a trailer used lor slornge, primarily of foam shapes and shot 

windows, and was removed about 1991, The shed was absent on drawing ENGoR 51 18, Rev 19 {March 

19911, 

Several hundred oxperimenls my have been petformed during on approximalely one year period in 1957 

or 1958, The majority o! experiments used microwave measurements lo analyze explosion temperatures, 

These experiments were pertormed by detontlllng aluminum or copper waveguides lilled wilh explosives, 

Test shols were done on Ihe ground since only small quantities 01 explosives were used (tho largesl shol 

!Ired used O S  to 0,75 Ib of explosives); Iherelore, no firing pad was needed, The firing area was located 5 

lee1 wesl of TA.3645 (Ihe westernmosl buiktlng), and shols were dslonaled lrom TA-36-44, A metal 

plate was used lo shlskl Buikling TA-36-45, and sand bags were usod lo contain shol fragments. 

Sanpllng and Analysis Plan !or 
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Liquid, solid, and gaseous expbsives were used for Ihe tesla. The liquid explosive, tetranilromelhane, 

was lighlly conlrolled and used in small amounts. AIler being diluled with benzene, the 

lolrnnlfromethane, was franslerred from a battle Info the waveguides by means of a remolely operaled 
valve. Thls was done oulside, so no fume h w d  or aniliclal ventilation was n0ded (!he chemicals' high 

volatility lrnpllos lhal o closed systam was used for this transfer). I t  is estimated that only 5 gallons 01 this 
malerial was used, since fewer than Iwo dozen of these liquid explosive shots were exocutcd, Solid high 

explosives (HE), Including Composition 83, wore used in the detonators and boosters, Receuse 
explosives end detonators were stored and obtained daily al Lower Slobbovia, IXI magazine was needed 

at Skunk Works, Gaseousmplosive shols were conducled using oxygen and acetylene, but no 
rodioactive materials, beryllium, or solvenls worn used at Skunk Waks, 

Mosl 01 the olhor equipmenl used at the sile, Including inslnrrnenlalion and shol iniliation quipmenl, was 

electrical in nalure, Lead-add batteries were used lo power Ihe associated equipmenl during 

experimenls, A 4 4  by 8-H (eastewest) covered pi1 approximately 15 feel norih ol the nodheasl corner ol 
Building TA46.44 was used lo contain the sporil lead-acid batteries. The balferlas have since been 

removed. 

2 .0  CONCEPTUAL EXPOSURE MODEL 

The conceplual exposure model for Iho Skunk Works (Figure 2.1) describes historical sources of 

conlaminalion, mlg~albn palhways and conversion mechanisms, potenlial currenl sources and release 
mechanisms, receplor contact media, and exposure roules for reloased conlaminanls. These are 

doscribed In lhe following seclkns, 

2 , i  N~turo and Extont of Contaminatton at Skunk Works 

There has been no reported sampling at Skunk Works; Iherefore, no explicil information on general site 

conlaminalion exists, Semplos were collecled in the Potrillo Canyon drainage during the Summer ol 1994 

botli upstream (west) and downslreem (easl) of the Skunk Works: simple analylhl results are pending, 

The polentiel conlaminants ol concern (PCOCs) aro likely lo Include letranitromelhane, benzene, slid 

HE Including Composilbn 83, HE residuals and degradation products, a d  lead end olher melds, No 

rediedive PCc)cs are expected at the Skunk Works since no radioactive materiets were used or handled 

there. 
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Z I P  Potentid Pathwsys and Exposure Routes 

Contamination due lo lirjng activities is probobly greatest near the firing pain! wilh concontralions 

contamination in the form of line padlcles could have traveled outside the immediale firing area as a result 
docreasing wilh dislence lrom lhe shot area. Allhough the lesl shots were conlained wilbin sand bogs, 

of explosion*related air dispersion, Transport of conlaminanls to Ihe nearby stroam channol by soil 
erosion and dissolution In surface waler runoff Is also possible. This small drainage channol confinuos in a 

soulheosterly direction, evenlually merging with Polrlllo Canyon, PCOCs are likely to accumulate in 

sediment calchment areas within Ihe drainage channel. In additbn, contominants may havo been leached 

into subsurface soils by percolating preclphation, Rssuspension and transport by wind erosion may also 
phy EI minor rde In conteminant mtgrelbn from the liring area, 

" 

I:' 

*i 

Discharge 01 acMs and melei contaminants lrom spent batteries in the battery pit may have contaminated 

lhe soils lining \he pH, Releass of ccntaminants into the soils undorlylng the pit and conlnminanl migration 

lhrough infittration and loleral and vertical leeching may also have occurred. 

Currenl polenklal human receptors are limiled to omsite workers, Future human exposures could occur 

lhrough coi-dact with conlaminated rnedfe including surlaco soils and runoH waler. In addition, exposures 
could occur through excavallon a d o r  erosion of subsurface mils or discharge ol contaminated leachale 

to surtece waler, 

3,O REMEDIATION DECISIONS AND INVESTIGATION OBJECTiVES 

The Skunk Works was off ichlly abandoned in 1963, and no openlions hovo been conducled lhere since 

lhal time, The arm is within !be hazard radlus ot !be Lowor Slobbovla liring site (located 2300 feet 

southeasl 01 Skunk Works) and may continue to receive firing debris, shrapnel, and associated 

conlaminanls from experiments conducted at Lower Slobbovia. 

I! RF! sampling Idkales  lhal concanlralions of PCOCs are below screeniny adion levels, no lurther action 
(NFA) Wi l l  tm propsed for the Skunk Works, 19 measured concenltalions exceed scroening aclion tevels, 
corrsldemlkrr will be given to a PhEtse I I  investigation a n d h  a baseline risk assessment. 
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4 , O  DATA NEEDS AND DATA QUALITY OBJECTIVES 

The primarj data requiremenls 01 Phase I Investigations a1 Ihe Skunk Works are lo determine if PCOCs are 

prosenl above screening action levels 01 the locations of probable maximum conlaminalion, At both tho 

liring area and the battery pit, sampling will focus on the immediate conlaminant source areas (Le. the shot 

initlalion poinl and Ihe pi\ soils). 

Tho dominate conlaminant migralbn pathways will also be evalualed in Phase I to determine if sudace 

water runoff and infittratlon have resulted in contamination above screening action levels in (he drainage 

channel or subsurlece soils, Contamination due lo surface water runoff is expected to concenlrate in 
sediment calchmenls near tho source areas: thorefore, Phase I evoluotion ol tho surface weler runolf 

palhway will tatgel sdimont calchments immedhtely down drainage of the firing area and btrllery pit. 

Assessment ol the subsurlocs palhway will focus on the soil /luff intorface direclly underlying the 

localions 01 maxlmum probablo conlaminant values in Ihe source areas, The soiVtuH interface is expected 

lo accumulole lnlillralion derived contaminalion due to the marked permeability conlrast between the 
subsurface soils and undertying Eandelier Tuff, II conlaminalion Is indicated at tho soiVtuff inledace 

horizon (either by visual indkators or field screening results) the data requirements will be eldonded lo 

irrcluds the underlying tuff down to a deplh of two lee!. 

5 . 0  SAMPLINQ AND ANALYStS PLAN 

The mmpllng and analysis plan will describe fieM screening and sampling that will ba conducted, as well as 

the iaborotory analyses that will be perlormed oHsile. 

5 , 1  Land Sutvry 

A land survey will be perlormed in accordance with the IANL Suivey Manual (IANL 1992, 13*0096). The 

surveyed lccotbn poinls will be logged on 2 4 4 n t e ~ a l  contour maps end the inlormallon Iransferred lo the 

Faciliy for h f o m l b n  Morregemenl, Arutjsis, and Display (FIMAD). 

5 , l  Hialth and Safoty Sctocrning 

Scroenlng will be used to mnitor potenllal hazards and heatth and safely conditions for onsite workers. 

Portable fiekl Instruments wilt be used lo screen all samples lor gross alpha, beta, and gamma, and a field- 

portable flame bniretbn delector (FID) ardor pholo ionization detector (PID) will be used to screen lor 
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volatile organic compounds (VOC), All ssrnples will be visually Inspecled and field spol-tesled explosives, 
Before laking any samples from the pit, the wooden cover will be removed, and (he interior space of the pit 

will be screened tor VOCs, combustible gases, and gross alpha, bela, and gamma radiation, 
5 , 3  Sampling 

Three areas will be wnplad at Skunk Works: the firing area where shots were delonaied, the banery pit, 

and Ihe near6by dninage channol, The smpllng and analysis propxed for Skunk Works Is presenled in 

Table 5.1, 

All sample kcalions associated with the Phaso I sampling at Skunk Works will be biased on the basis of 

field screening, vtsual Indicators of contamination, a d o r  besl professional judgment. If no clear biasing 

criteria are observed in the liekt, random sample locations will be ganeraled for the firing area and battery 

pil. 

Fiekl screenlpg sampling of the liring areu will be conducld by dividlng the shot area into quadrants; a 

screening sample will be coliacted at the center of Ihe area and from each quadrant, Visual indicators such 

as soil sleining will be usd to blas !he aclual screening sample locotion wilhin each quadrant, The 
samples will be HE spot*lested, gross radiatbn screened using o pancake GM probe, and analyzed for 

melds conlornihetkn using Lesorhduced breakdown spectroscopy (LIBS), A surface soil sample and a 

subsurface sample will be collected from the location o l  highesl contamination. In addition, for the 

subsurface sample, il LIBS analysts does nol indicale the presence ot melal COCs, the motels allquol will 
be omitled lrom the sample. 

A similar sl=reening strategy will be used at the battery pit, Screening samples collected lrom the bollom 01 
Ihe pit will be spol4ested for HE, anatjaed lor lead using LIBS, and pH Lested, A surface soil sample (lrom 

Ihe pil bottom) and a subsurface sarnple will be collected from Ihe location of highest contamination, The 

metals aliquol w!il be omitted lrom Ihe subsurface sample H LJBS analysls indicates lead Is not presoril 

above screening aclbn levels, 

The drainage channel will be sampled at the first sedimenl wtchmenl downstream lrom the firing area and 

ballery pit, This judged to be (he most likoty localion in the drninnge channel to be conleminoled. LIBS 
analysis will be perlormed to delermine il metals contamination is prosenl; if the results are negative the 
metals aliquot will be omitted, 

Sanrpllng and Analysis Plan tor 
384l04(d), Skunk Works 8 Januaty 27,1905 



TABLE 5-1 

SUMMARY OF SAMPLING AND ANALYSES FOR pas 36-004(d) 

SKUNK WORKS 

4 

Wng area . 1 %  

lrainsgs channel 

H L S  S i m p l r s  Screening 
Anrlyrar 

~ .~ 

Lr bo rat o ry 
A n r l y r o ~  

: Al8rWl.8, 
: I! LlBS anr)yrlr Indicator lrvolr d lord u e  below SALS, tho melalr allquot will no1 be cubmitted, 
: II  L10S rcforning Indkcrles prsuncr of copper and aluminum, Ihr metal8 aliquot will bs submitted, 
: It Buildingr TA48-44 and 7'A-36*45 havr elevated radialion readings (above backgrocnd), an aliquot lor 

otr: Additional 8anplos may ba tskrn besod on lleld surveys and observallons, 

: The Slrndrd Oprriting Procrdure will be establfshed prior lo use in this sawling ellort, 

Isotopic uranium 411 k subnsinctd !or rech sampllng Iwallon, 

: Applkdk EPA S W W 6  mlhods, 
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All wrtitce wmplw will bo collectad trm a deplh d 0.6 in, The subsurface samples will be collected al the 

soivtutf interfaca using a hollow-stem auger rig wilh a core barrel (or similar rig), Surface samples #il l  be 
collecfed in accordance wilh protocols established in lANl.ER*SOP-06.09, Spade and Scoop method 
tor Collection of Soil Samples (WNL 1992,0688), Core samples will be collecled using protocols 

established in LANL*ER~SOP=08.24, Sample Collecllon lrom SplitGpoon Samplers and Shelby Tuba 
Samplots (IANL 1993,%86). 

TAe36.44 and TA.36-45 will be screond lor rndioaclive conlamlnatlon using prtablo field instruments. I f  
contamination is l o u d  above background, an Isotopic uranium aliquot will be added lo all surlace and 

subsurface samples, 

5 , 4  Laboratory Anrlyror 

Samples will be analyzed lor metals (in accordance with EPA Molhd 6010 [EPA 1986, OZSl)) ,  VOCs (in 

eccordanco with EPA Method 8260 [EPA 1986, 0291)), semivolatile organic compounds (in accordance 

with €FA M e h d  8270 (EPA 1986, OZgl)), and explosives (in accordance wilh EPA Method 8330 [EPA 
1986, 0291)),, If a field laboralory is available and meets quality assurencdquality control criteria, lhese 
samples my be ~ ~ t y z e c l  onsite, Otherwise, en otlbsite analylical labarelay will be used. 
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