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1.0 INTRODUCTION 

This repcr1 describes ItIe results of an accelerated characterization to evaluate contamination atth& site of 

former Technical Area (TA) -42. This accelerated characterization supported the construction validation for 

the Nuclear Safeguards Technology laboratory (NSTL). which will be constructed at the site. All activities 

described herein were conducted for and funded by the NSTl program sponsors, the fotmer Nuclear 

Technology and Engineering (N) Division. and the former Facilities Engineering (ENG) O;vision. The 

Department of Energy A~uerque Operations Office (DOE/Al) used the resultt; of this characterization 

for construction validation. The result .. will be incorporated into a Resource Conservation and Recovery 

Act Facility Investigation (RFI) charac1erizll'tion report for :>parable Unit (OU) 112Y. 

Sampling activities were conctuclad under the guidelines described in tI.a RFI Work Plan for Operable 

Unit 1129 (LANL 1992. 7666) (hereafter referred to as the Work Pler.i. Tre environmentalseHing is 

described in Chapter 2 of the Wor1< Plan; the potential ralease sites (I-'. 55) et fom,er TA·42 are described 

in Ct.aptar ::\. Section 3.4; the concr,rtual model is detailed in Chapter 4; ••rY.f the technical ap~xoact. is 

detailed in Chapter 5. The sampling and analysis plan (SAP). which descri~s the approach used in this 

characterization. was revised and is includ&d as AppJndix E of the Work Plan. 

TA-42 was the site t"f a radioactive waste incinerator fat;il~ thai .Jperated from 1951 10 1952. From 1956 to 

t969 the incinerator facility was used to store and decontarn:nate equipment The facilities were decom­

missioned and the site was decontaminaied in 1978. The following PRSs, which resulted from operations 

at the site. were included in this characterization: 

• 42-001(8), former location of an incinerator; 

• 42-001 (b and c). former location of two ash storage tanks; 

• (2-oo2(a). fon.o{'\f ioc9tion of a building used as an indoor storage and d9CXIntamination area; 

• 42-002(b), former outdoor decontamination area; and 

• 42-003, f'Jrmer Iocatioll of a septic tank and tile drain field. 

2.0 PREVIOUS DATA 

Data collected al the site before this accelerated charactsrization came from two sources: a study per­

formed in 1978 by the former Environmental Surveillance Group after d~:::ontamination and decommis­

sioning (0&0) activities and a rE.'Connaissance study performed in 1991 by the former Environmental 

Protection Group (EM-S). ThEse data were used to develop the revised SAP. 
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2.1 En;,lronmental Surveillance Group Study 

Final gross-alpha activity in soil sa"fl)les taken after the D&D activities in 1978 (Harper and Garde 1981, 

82"5) are shown in Table 1. 

lABlE1 


nESULTS Of ENVIRONMENTAL SURVEilLANCE Gh"UF STUDY AFTER DaD 


Location 

Former building area 

Septic lank alea 

Tile field 

Excavation under the tile field drain 

Canyon wall below the tile field outfall 

Number of s..... with Vllue. (pCUg) to;- SampiH 
Gro...Alpha Activity wIlt! Grou-AIpha Activity 
lea than 2S pCUg Gl'IIIlIt' thin 2S pCilg 

60 

Unknown 

12 

3 

14 

29 

None 

31 
35 
44 
99 
45 

65 
78 
87 

310 
418 

29 
36 
40 

Har)Sr and Garde (1981, 6286) report that "Sr..,ause of the low levels of contamination an~ the safety 

hazards associated with any further excavation, the Environmental Surveillance Group considered the 

area deoontaminated _0 as k,w as reasonably achievable (ALARA). After concurrence from the Labora­

tory's Health Division vRiee and the Los Alamos, New Mexico. Area OffICe of tile U.S. Department of 

Energy tht. area. was contour9d enct revegetated to min!mize erosion: 

2.2 Environmental Protection Group Raconnalssance Study 

Ai the request of the construction leader from the former Project Management Group (ENG-1) I EM-S 

performed f.' reoonnaissance study in January 1991. The OU 1129 technical loam used the analytical 

results from EM-a as Phase I results to design the SAP for this accelerated characterization. Table 2 

contains the levels of 238PU, 239. 24DPU, and lo:ticity characteristic leaching procedure (TCLP) lead in the 

near-surface sample~ (s.lrface to 5-ft depth). Th"! near-surface fill materials and soils were important 

because construc1icll activitiEls would impact them and because, if cont&mination were found, the path to 

receptors would originate there. Table 3 oontains tho analytical ras..:!ts for all samples \near-surface and 
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subsurface) that EM·8 investigated. Figure 1 shows the location of the reconnaissance samples. which 

have the prsfix *PF: and Figure 2 shows the cortesponding cross section. 

IAll.E.2 
1.1 RECONNAISSANCE RESULTS FOR NEAR·SURFACE SAMPLING AT FORIIER TA-42 

BorIhaIe s.rnp. DtpIh 
(feet) 

DlPu 
(pCUg) 

Unc' nt, r«lPu 

fpCVg) 
Unc PbTCLJIII 

(mgIl) 

Un: 

PF-IB1 0-5 0.0004 0.0009 0.01S 0.026 11.4 1.1 

PF·IB2 0-5 0.003 0.001 0.0554 0.0047 0.05 0.01 

PF·HT2 0-5 0.002 0.002 0.0179 0.00:13 < 0.01 

PF·HT3 0-5 0.0012 0.0007 0.0205 0.0031 0.04 0.01 

PF·CDA 

PF·PLN 

PF·PLM 

0-5 

0-5 

O-S 

0.0036 

0.0012 

0.009 

0.0009 

0.0008 

0.002 

0.0014 

0.006 

0.0148 

0.0006 

O.Ot.j 

0.0021 

0.17 

0.01 

< 0.01 

0.02 

0.01 

PF·PLS 0-5 0.006 0.001 0.0151 0.0018 0.34 0.03 

& 
b. 

UrIC • W1CIIItIIinIy 
TCLP.lox!dty mal1lCl8rilltic leaching p~,. 

3.0 au 1129 SAMPLING ACTIVITIES 

The au 1129 field team used three methods to collect fill material. soil, and nonwelded tuff for sampling. 

They used a ha r J auger from the surface to a depth 'Jf 6 ft, a power-assisted hand auger for depths from 

5 ft to 11 ft. and a hollow-stem auger for deptrs to 30 ft. Table 4 lists the samples and the depths at which 

they were ooIlected. Figure 3 shows the locations of both the samples taken during tile reconnaissance 

~tudy (designated by the prefix "PF') and the samples CX'llected by the field team (designated by the 

prefix "8" or "e"). 

3.1 Sampling Technique. 

The cield team collected near·surface samples with a hand auger. They used the auger to collect UIICOn­

soIidated materials in 6- to 12-in. intervals. They pulled the auger when it was full and placed the samples 

in a decontaminated pan. Augering .:ontinued until the top 3 ft of soil was collected or until the soil-tuff 

interface was encoulltered (Table 4 shows the actual sample depths). When they reached the soil-tuff 

interface, the field team collected samples, homogenized the samples, and divided the cOr!lpos~e mater­

ial into portions (called splits) for analysis by the formtlr Isotope and Nuclear Chemistry Group (INC ·12) 
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1ABLE 3 

AHALYTICAL RESULTS FROII Ell... RECONNAISSAHCE SAIiPlING AT FOlmER Tl..t2 

PCB,' Unc;d Pbt Une 
~No."" Utwa) (rngIl) VOc,' SVOc.' 

PF·IB1-O < 0.05 11.4 1.1 NTCP NTCF 

PF·181·5 < 0.05 0.29 0.Q3 NTCF NTCF 

PF·IB2-Q <0.05 0,05 0.01 NTCF NTCF 

PF·IB2·5 < 0.05 0.03 0.01 NTCF NTCF 

PF·HT2.Q 1.02 0.2 <0.01 NTCF NTCF 

PF·HT·2·5 0.4 0.08 0.04 0.01 NTCF NTCF 

PF·HT2·10 <0.05 < 0.01 NTCF NTCF 

PF·HT3.Q 0.08 0.02 0.04 0.01 NTCF NTCF 

PF·HT3-5 0.11 0.02 < 0.01 NTCF NTCF 

PF·HT3·10 <: 0.05 0.04 0.01 NTCF NT"F 

PF·CDA-O <: 0.05 0.17 0.02 NTCF NTCF 

PF·ST-l0 < 0.05 2,2 0.2 NTCF NTCF 

PF-ST'15 <: 0,05 0,45 0.04 NTCF (see note g) 

PF·ST·20 <: 0.05 < 0.01 N1CF NTCF 

PF·ST·25 <: 0.05 <: 0.01 NTCF NTCF 

PF·PlN·O 0,52 OJ 0.01 0.01 NTCF (see note h) 

PF·PlM-O 0,12 0.02 <: 0.01 NTCF NTCF 

PF·Pi.S-O <: 0.05 0.34 0.03 NTCF NTCF 

a 	 l.a!t digiI on ~ m.mber i'lck.aIes !he d8p0l of S8IT4ling in feel 

b. 	 PF. Phiip F"llIsqufIL (sample ctlIIedDr). lB. ioc:inPIator buiding, HT • holding rank, CDA. canyon dsposal8J'98. ST. septic 
IIsnk, PLN - perIQng 101 nor1h, PLM - pa!IOng 101 mi<tl.'. PLS -~ lot ~ 

c, 	 Action level for poIycnlorinallid biphenyl!. (PCBs) is 50 mgtg (or ppm) (EPA 1990, 39994). 

d 	 Unc - UOO8rtanty 

e 	 Toxicity charactaristic kt.:x:hing p~ (TCLP) marais analyZII!d lor incIudIId Hg, Iu, Se, Ag, Be, Cd, C~, and Pb. AJ OIher TCLP 
metals _Ill billow I!dion IrrMIIs excwpllor a sample IIlaI oonlBlned Pb Ei:xJI/V BCIioo iwels; ~, oriy Pb results ore shoWf', 

I. 	 VOCs - ~Ie OrganIC compounds, SVOCs - !I9ITIivoiaIi1e organic compc>U"lCb. NTCF - no large! CO'l1[XtUnd lound 

9- EiIJll SVOCs ~19 diltect9<.j in !his 9tImpie. Sewn of tle ei<;jl1.rIa polycyclic aromatic hydrocarbons (PAHs), AltI'Iout;1llhe98 
hydrocarbon compo!.J'lds Bra cartil'lOQlM'l hazards ilJOlaIH 101!T1!1 (Sax end Lev.1s 1987, 34nO), Itl$'f _ all common consb!uents r. 
pBvin9 (asphalt) and roofing tar (ooallar pli::I'I) materials (W1"KIloIz 1983, 34n1). The !IOi sample collected at Ole IS-It level was fill 
maleliaJ, Ihua lie PAHs dallillClIId in Ilia 80iI sample _I'll probal:iy hom a p.iIOII 01 ~ orpavi'lg \aT, a nonhazardous maleool 
(non9Oluble and I'lO'lVointile) ;'1 its ~t form. lhe 0Iher SVOC dG~ is bi5·2-elhyl-h&xylphlhalate. but at b'aC$ amounts (400 
wb)· 

h. 	 Thi! sampIP CUI1ts.:ned a tra.:e an.'Ounl:f bis·2-elhyl-haxylphlhalate (400 ppb). This amount is below Ole EnvironmenlBl Protection 
~ action-w.1II guide!OIiI oI8;;j ppm 
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JMLE 3 (COI'ItIrud) 


ANALYTICAL RESULTS FROII EJI.8 RECONNAISSANCE SAIIPUNG AT FORMER TA-42 


alPu UncI 2IIfJu Unc: TOCIIIU Unc: 131e. Unc 
bStmptNo... (pCUg) (pCVW ()JWg) (pC1Ig) 

PF·IB1-o 0.0004 0.0009 0.Q15 0.026 3.58 0.4 0.0883 0.0996 

PF·IB1-5 0'()o7 0.001 0.0002 0.0004 3.44 0.3 0.176 0.151 

PF·IB2-o 0.003 0.001 0.0554 '10047 3.5 0.3 0.0944 0.0941 

PF·IB2·5 0.0003 0.0006 0.000 0.0005 3.76 0.4 0.193 0.171 

PF·HT2-0 0.002 0.002 0.0179 0.0033 3.85 0.4 0.169 0.111 

PF·HT-2-5 0.009 0.004 0.0628 0.0085 3.76 0.4 0.0643 0.16 

PF·HT2·10 0.0006 0.0004 0.0013 0.0006 3.7 0.4 C.236 0.111 

PF·HT3·0 0.0012 0.0007 0.0205 0.0031 3.65 0.4 0.245 0.143 

PF·HT3-5 0.0035 0.0009 0.0086 0.0014 3.13 0.3 0.241 0.109 

PF·HT3·10 0.0016 0.0006 0.0292 0.0027 3.6 0.4 0.238 0.15~ 

PF·CDA·O 0.0036 0.0009 0.0014 0.0006 1.86 0.2 0.0643 0.156 

PF·ST·10 0.015 0.002 0.151 0.0077 4.17 0.4 0.143 0104 

PF·ST·15 2.48 0.15 4.77 0.26 5.2 0.5 0.0579 0.17 

PF·ST·20 0.155 0.Q16 0.40 0.03 3.34 0.3 0.0239 0.101 

PF·ST·25 0.016 0.002 0.0032 0.0008 3.9 0.4 0.463 0.173 

PF·PlN·O 0.0012 0.0008 ('1.006 0.001 3.7 0.4 0.0662 0.106 

PF·PLM·O 0.009 0.002 0.0148 0.0021 3.44 0.3 0.272 0.146 

PF·PLS·O 0.006 0.001 0.0151 0.0018 2.47 0.2 0.16 0.109 

& Last d!it on 8III'I1pIe runberi~s ...depIh of sampli'lg in 18el 
b. PF • ~F~ (1IIl'I\PI8 coIIactor). 18. incinerator~. HT • ~ tank. COA .. canyon disposal a.... Sf. septic

lank. • p&Ikilg lot nortI. Pl.M • perlcing lot middle. PLS • piiuking lot 
c. Unc • llI'IC»r1ainly 
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TABLE 4 

su.ARY OF OU 1121 SAMPLES COLLECTED AT FORMER TA-42 


BonIhoIe Number I..acItion 10 s.mpIe Number Semple Intervel (ft) 

8t 42-1121 	 8-,., (H.5 
8-1-2 1.5-.2,4 

II! 42-1QZ! 	 8-2·1 ()..,2.6 
8-2·2 2.6-3£ 

ED 42-1QZ3 	 8-3-1 o.a 
8-3-2 3-4.75 

a. 	 42-1025 8-4·1 0-22 
8-4-2 22-6.25 

II) 42-1027 	 8-5-1 ()...3 

8-5-2 3-6 

II> 42-1CC!8 	 8-6·1 10-15 
8-6·10 10-15 
8-6·2 15-20 
8-6-3 2lK!S 
B~-C·2 2S-2B 

B7 42·1029 	 8-7-1 10-15 
8-7·2 1540 
8-7-3 aJ...2) 

BI 42-1030 	 8-6-1 llr15 
B-8-10 10-15 
8-6-2 15-a) 
8-6-3 ~ 
B-& 0-3 25-{lj 

B1 42·1031 	 8-9-1 10-17 
8-9-2 17~ 
8-9-3 ~ 

Bl\) 42-1032 	 8-10-1 0-0 
8-1Q-2 5-7 
8-10-3 7-11 

Bll 42·1026 	 8-11-1 ()...3 
8-11-2 3-6 

B12 42-1~ 	 8-12·1 ()...3 

8-12-2 3-6 

B13 42·1034 	 8-13-1 ()...3 

8-13-2 3-6 

814 42-1035 	 8-14·1 0-1 
8-14-2 1-2 
8-14-3 ~ 

815 42-1036 	 8-15·1 0-1 
8-15-2 1-2 
8-15-3 ~ 

B16 42·1037 	 8-16·1 0-1 
8-16-2 1-2 
8-16-3 2-3 

817 42-1038 	 8-17·1 0-1 
8-17-2 1-2 
8-17-3 2-3 

B18 42-1039 	 8-18·1 0-1 
8-18·2 1-2 
8-18-3 2-3 

Cl 42·1033 	 C·l·l 0-3.S 
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(125 g); for alpha, beta, and gamma screening by the former Heabh and Environmental Chemistry Group 

(EM-9 now CST-9) mobile laboratory (500 g); and for EM-9 analysis (125 g). For each 58FJ1)lo collected, 

OU 1129 personnel COFJ1)lated the Chain of Custody/Request for Analysis form. affixed a labet to the 

S8FJ1)1e container, and enterfild a coFJ1)lete description of the sample on the Sample Collection Log. 

The field team also used a hand augF,r to collect subsurface sample!> in the interval below the soil-tuff 

interface. After they encountered the interface and collected the near-surface samples, the field team 

decontaminated the equipment. They continUed augering in the nonwelded tuff below the interface until 

they could no longer tum the aL:ger or until they collected samples from a 3-ft inter/a!. They handled these 

samples in the same manner as the near-surface sarYl>les. 

The field team used a power-assisted hand auger to collect sarYl>les near the tile drain field. The targeted 

depths were 0 to 5 ft, 5 ft to 10 ft, and 10 ft to 15 ft; however, the actual depths were 0 to 5 ft, 5 ft to 7 ft, 

and 7 ft to 11 ft. The field team collected safYl>le$ from the first 5-ft interval with a hand auger. They 

aHempted to drill the sacond interval with the hand auger, but when they reachtid the depth of 7 ft, they 

could no longer tum the hand auger. They collected sarYl>les from that 2-ft interval before using the 

power-assisted hand auger to coUect samples from the 7- to 11-ft interval. By turning the auger bit, they 

brought the samples up to the surface for collection. 

The field team used a hollow-stem &IJger and a split spoon to collect subsurface samples between 10 ft 

and 30 ft. The split spoon is 8 5-ft core barrel that can be opened to remove the sample. The field team did 

not saFJ1)le the top 10ft of fill materiel. They ste'1ed sampling at a depth of 10ft and collected samples at 

every 5-ft interval. 

3 . 2 Sampling Locations 

Sampling locations were selected to bound t"'e extent of contaminants detected during the reconnais­

":'ICe study and to inclUde locations where c; 'lnstruction activities might impact residual contamination 

around the NSTL structures or utility lines (Figure 3). Sample locations were surveyed after the samples 

were collected so that the exact coordinates (XYZ) would be documented. 

Sample No. B·10 was moved from the ori!:linallocation that was designated in the SAP because the tile 

drain field waa not found. A eecond nole was sugered to find ~he location of the former structure. The soil 

from the abandoned auger hole was collected as a contingency Sb"rlple (Gample No. 0-1) (Figure 3). 
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4.0 RESULTS 

4 . 1 Stratigraphy of the Site 

Schematic cross sections were constructee using the information collected during drilling that also show 

the finished grade afte~ the proposed NSTL is constructed (Figure 2). FigL~"! 1 shows the location of the 

cross sections. In addition, detailed geological logs of samples collected using a hollow-stem auger are 

shown in Figures 4 through 7. These logs include a detailed lithologic description of each core, sections 

of core not raccNered, qualitative moisture content, and the analyses requested for each interval. 

4.2 Screening 

The EM-9 mobile laboratory performed alpha, beta, ard gamma screening of all samples before they were 

analyzed. The minimum detectable activit: (MDA) in a soil matrix is 63 pCi/g for alpha screening, 24 pCi/g 

for beta screening, 'lnd 4 pCi/g for gamma screening. Gross-alpha, -beta, and -gamma radiation above 

MDA was not detected in any of the samples collected. 

4.3 Field Monitoring 

Radiation end organic screening were cllnducted concurrently with the sampling effort. The auger hnles 

and the breathing zones around the sample locations wore tested for organic vapors every time the auger 

advanced an interval. Organic screening was performed with a Century OVA 128 GC and an HNu 

photoion . .!ing detector. The following materials were monitored for radiatior' the soil removed by the hand 

augers, the drill rig cuttings, the cores after the split spoons were opened, and the equipment after the 

auger or drill rig advancocl an intarval. In addition, shoes and coveralls were c~8Cked before personnel left 

t:.e si:" Beta and gamma radiation were monitored with an Ebertine ESP; alpha radiation was monitored 

with an Alpha Instrument Model 139. 

No radialion above background was detected by the moniioring instruments during sampling. Organ,:: 

vapors were detected up to 2 ppm in the borehole and in several sections in the split-spoon sampler for 

the auger drill, but the vapors were not detected in the breathing zone. The industrial hygienist indicated 

that the reading was probably the result of the high moisture cor.tent of the sa'llple or fumes from tt,e drill 

rig. The, 3mples were high in moisture content but were not saturated. 
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Los A1aJlos Naticnal Laboratory 

Summary of au 1129 Geological L(lq 


RCRA Site Characterization 

NOTE: Borehole is loc8lad 1011 nellhallI 01 \he a¢ tank 

8-ti-1 
B-6-1D 

8-6-2 

8-6-3 

Total depth: 28 ft 

LlhoIogIc Oescr'.ptIon and Remarks 
(TuII .... 1O T'" t.lember, IIandeIItr T~ 

Oily, NtiIh bIIIWII will SlIO'% 1l1li (101 M 10 bIIIWII); dIpIIt 1 S to lIlt 11~ roo! 
IIIftIlilO dOwn IIda 01_MnI it day 10IIII; ..tile dey II conilld: will lull 

50% dey IIIId 50% IOIt lull; l\1li 10 dr;inQOIII but 11_ very tell andlllgilt: 
dey II WIf'/ moitt 1\ eontIcI wll! lull; depth 20 to 22 ft 

TuII, ....,. dutIy. beglnnr.g 10 be ~.nt and welded: up to 1·in pumi:t 
ClYIIats; M: • 2310 2t II 

NOTE: Nodllll was vialble al cOlllr or during drilling: inlervallrom 231028 II was dry: bmal amoonl 01 dust was Wible during tripOlI!: Ii! maleriallrom 

apprOlClmalely 0 10 II II. 
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Figur. 4. Geological log of Borehole No. B8. 
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Los Alamos National Laboratory 

Summary of au 1129 Geological Log 


RCRA S~e Characterization 


.1gII.JSAP: 0118 Lop:!: 07-21-92T~r.tII: 42 
CoIIr~: 7263. PIIge: 1011Bcn/IDIII: 57 
T*,~: 28.511 FiIId Tearn lMdat: GsbnIIa GaitlIlILoc:iIIIIor 10: 42-1a2i 
~: .~ lM9758.13 GeologIst: JIll! ~tllCtnil,CI:IrI SID: ~-lf2ln. 

EASSOn.53MIhd: I-lf2-il. HoIow-9IIrn Augtr 

1JhoIogk: Descriltlon and Rernaru 
(T~ ...... '" TlIIIngIlNmhIII. 1IInd111t' Till) 

T IAIIaIIIIII (lIO'I1it ~~ dy U'1d J.lM MtIIn); 'PI ID I:IrnM1; IraI:Il ~ cIIy; 
dIpIII 0kllU 

B-7-1 

8-7·2 

B,7·3 

Total depth: 28.5 " 

T~, ~;nIl_ dUlly, bIJ QIIIInII V'*Y ~ wth dIpIlt; IPY: pLIIIiot and 
~ .011; dlpl\13.51D II.S ft 

(NOTE: ~ PlDhlIIllPPRllm.tII .!hatH.OID 18.0ft) 

1"-u"'-t1,"f-----.------..-~ . ~.. -~----- --'---1 

T~, compoIItnI; STIr. ~_h 2510 21.6 • 

(NOTE: ~ r.lIllktn '*-251R! 28 II) 

NOTE' The In.rvaI from 1A ID 21.6 ft con1lin1ld COITlpelllnllltl; wind wulliawing 10 10 IS mphlnd lWiIIi"n It'OUnd v!ihickili: dual WII allO blowing off lUger dunn~ 
rip 0\11; II ma.riIIlrom ~roxlma~ 0 Ie 10 I\. 
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Flgu ... 5. Geological log or Borehole No. 87. 
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Summary of au 1129 Geological Log 


RCRA Site Characterization 


"rlClllicll NIl: 42 SAP: AggregateJ Dale Logged: 07·21-92 
BcnhoIt: Be C* Ell\l1IIion: 72621\ PIIII: 101: 
LOCIIion 10: 42·1030 TdII DIpIh: 28ft FitldTeam lNder: Gabriela Gainer 
O:nSiD: 2·112 in. Co!.o;:1inaIIII!: N 1769778.96 GIoIogill: JeIfWaI!tIf1Chai;l 

MIIhod: 6-112-111. HaIow·StIm Auger EW076.86 

NOTE: 8oroihale itloclled 10 tlllOIt'- oIlhe MJtic !link 

L.IhoIogit DescrlJ:tion and Remarks 
(T.-r ""'1'110 TII1iIIg8 Membl>r, 8an(1eli':lrT.-r1 

Fl._HI mill ~l" II' medi.m~ SIre will l1li pflS: '_Clay, 
\lIIr. dlpt:l 0 10 211 

-------1 

10'11. day 30'.1. puplelIM ~ win PII'lk:e; brown: pieces :lI uphiIlr (1oIIIIII1~! 
IoI1'1d II 5.511; 111p1114 \0 6ft 

8-8-1 11.5101311. 
8-8-10 

TIII,~,.., alrnool ca.ty bI.llII ho~moist...;pllInal'llllerC; gray \0 tan: 
d'IpIh 15 tr; 18 ft 

8-8·2 

9-8·3 

8-8.c·3 

Total depth: 28 ft 

NOTE: No dUSIWU vI8IbIt durtng drilling; ewtrUng windt Wilt blowing 1010 15 mph; dUB: was btowl~durlngilipoul; III ma'trial from apPloxrm8lelyO 1011 ft. 
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ngur. 6. Geologlc.llog of Borehole No. B8. 
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Los Alamos National Laboratory 
Summary of OU 1129 Geological Log 

RCRA Site Characterization 

T«MicII No: 
Borehole: 
LOCIIIionlO: 
COI,Slat 

MIIhad: 

42 
89 
42-1031 
2-M2 it 

SAP: AggregateJ Oate Logged: 
CoIIII ElMlioo: 7260. Page: 
TIlIII De!:IIh: 271 F"1II1d TIIIItn Leader: 
COIdinaI.: N17fl1l711Ua GecoIo9i1t: 

H'Z-in. HaIIow-slem Nq. E485100~ 

07-21-92 
lor 1 
Gabfiel& Gainer 
Jtlf WaIIe'llcNlid 

~. NddIIIIIblQW!1; I~ p!IIIlbIes _II'.nd INs pm••,.; 1IIgt.lIIl'ISIIn contalt 
In _: dIrJIh 710 1211 

(NOTE: lone 01 .....1\0.lVidanI belWellll0.3 h and 10.5 n; lIS Indlllt.d In !he........) 


~~~Uf="--"'...,----------~-------.----------- .. ----l 

No-..ybll... 12.ndlSft 

i2-:-siO 23ft 
8-9-3 NortwekIId 11M; vtIY IlIgII; nonc:ohe<IMI; 19t11 gra, lo!leSh color, Ino;'ease 10 

ptII'Ik;e conlent 1IIIp!h ~ 10 27 h 
(NOrt Til! will pmIl~ be d!y wflhiIl IhI MillO ft) 

Talal depth: 27ft 

NOTE: No dUll was vieible during' dril'n; OIlrlp out; IHI malerlellrom approxlmalllly 0 10 16 ft. 
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Figure 7. G80loglcallog of dorehol. No. B8. 
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Field monitoring of fugitive dust at the site was conducted in conjunction with the drilling operation. Two 

high--volume air samplers (HVAS) were set up at the site, one upwind and one downwind from the drill rig. 

The filter sal"f1lles were submitted to CST-9 for analysis of gross-alpha, -beta, and -gamma activity; 

239.2«>Pu; and 241Am. Results from the HVAS are shown in Table 5. Negative values are a result of 

counting statistics; activity in those filters was at background levels. 

DILES 
AESULT8 FAOII ..GH-VOLUIIE AlA SAMPLERS 

UpwInd HVAS (pCI/II1W) Downwind HVAS (pClmIIer)
AN.,. AnIIyIiCII AnIIytiellAnalyticII Red AMIytiCil RedUnc· Unt" 

Alpha 0.9 0.2 0.8 0.2 

Beta 1.9 0.3 2.0 0.3 
Gamma -80 80 -100 80 

"Pu 0.002 0.011 0.015 0.016 
239·2«>PU 0.006 0.G1 0.026 0.Q16 
2.1Am 

. 0.0 0.23 -0.01 0.04 

Uno • unceltllinty 

The concentrations of 2:'J8pu and 239,240PU in air finer samples collected downwind from the drilling opera­

tion were higher than those collected upwind. However. because of uncertainty in the analytical results, 

no statistical difference exists between upwind and downwindsampl~s collected. The 241Am concentra­

tions in air filter sa~les collected downwind from the drilling operatiC'n were similar to those collected 

upwind. 

4.4 Isotope and Nuclear Chemistry Group Analysis 

The former INC-12 provided the necessary quick-tumaround aMlysis of samples. The INC-12 analyses 

were used to make decisions about the naed for remediation at the site. INC-12 provided 238PU. 239. 240PU, 

and lead analyses for a selected suite of samples (Table 6). The suite of samples to be analy.::ed was 

selected based on knowledge gained from the results of the reconnaissance study and on construction 

project plans. Samples were collected from the area of the incinerator and the ash storage tanks, critical 

1epths at the septic tank, locations ot planned excavations for utility lines, and the outdoor decontamina­

tion area. Because the INC-12 analyse .. !lre not Contract Laboratory Program Level III or higher, and 

because procedures approved by the Environmental Protection Agency were not followed, a description 

of the sample preparation, analyses, and limits of dstection is included as Appendix A. 
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TABLES 

iNC-12 ANAlYnCAL RESULTS OF SAMPUNG AT FORMER TA-42 

s.,.. 
NIInIw 

s.rr,Ie Depth 
(fHt) 

231Pu 
(pClfg) 

Error '110 2II.MIpu 
(pCLIg) 

Error '110 Tolli Pb 
(ppm) 

TCLPI 
E""-"t 

(n9l) 

B-l-l 

B-2-1 

8-2-2 

8-3-2 

8-4-1 

B-4-2 

B-5-2 

8-6-2 

8-6-C-2 

B-7-2 

B-8-2 

8-8-C-3 

B-9-1 

8-9-2 

B-1 0-1 

8-10-3 

B-ll-1 

B-12-1 

B-12-2 

B-13-1 

0.1.5 

0.2.6 

2.6-3.5 

3-4.75 

0.2.2 

2.2-5.25 

3-6 
15-20 

25-28 

15-20 

15-20 

25-28 

10-17 

17-22 

0-5 

7-11 

0-3 

0-3 

3-5 

0-3 

0.036 

< 0.02 

< 0.004 

0.016 

0.0067 

< 0.002 

< 0.004 

< 0.06 

<0.06 

< 0.01 

0.067 

< 0.03 

0.010 

< 0.01 

0.022 

0.009 

0.012 

< 0.003 

0.029 

< 0.01 

8 

12 

1 

25 

24 

2 

9 

17 

9 

6 

7 

9 

20 

3 

19 

44 

30 
5 

18 

2 

1.28 

0.094 

0.044 

1.05 

0.110 

0.144 

0.165 

< 0.406 

<0.29 

< 0.006 

< 0.002 

< 0.17 

0.176 

< 0.003 

0.639 

< 0.006 

0.149 

0.043 

0.8n 

< 0.002 

6.5 

15 
11 

4.8 

20 

0.9 

13 

18 

79 

45 

28 

13 

12 

28 

14 

24 

2.9 

11 

3.0 

23 

17 

<5 
<5 

<5 
NMb 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

0.85 

<0.25 
<0.25 

<0.25 
NAe 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

a. 
b. 
c. 

TClP. toxicity characteristic IMching procedulIJ 
NM • not maasuAld 
NA ­ not applicable 

Results of the INC-12 analyses are presented in Table 6. The error percentages for the plutonium values 

reflect the counting errors. Results are given by sample number for each depth sampled. Values reported 

as 'ess than" «) are below the detection level of the instrument. The value provided in these cases is 

.based only on counting statistics for radiochemistry results. TCLP equivalents were calculated using a 

worst-case scenario in which all of the lead present is assumed to be leachable. The purpose of this 

calculation is only to compare the INC-12 results whh those from the EM-8 reconnaissance study. 

These preliminary INC-12 data showed that the levels of contaminants of concern (COCs) were below 

acreening action levels. Figure 3 shows that most of the NSTL buiiding foundation would not overlap the 

footprint of the fonner incinerator facility; the parking lot of the proposed NSTL would be the only structure 

covering the former incinerator facility and associated structures. Therefore, if other data (such as the final 
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contract laboratory analysis) showed elevated concentrations of COCs. remediation could still be 

conducted because only the pariOng lot would need to be removed. With this preliminary inforMation. 

DOE/Al gave ENG Division and N Division approval for construction validation in October 1992. (A 

cot'Jl)Iete package of final contract laboratory analysis was not received until NovefT!!Jer 1993.) 

4.5 Energy Dlaperalve X-Ray FluorMCence £;CrMnlng 

The results of the INC·12 analyses for lead (highest value was 0.85 m9"l equivalent TClP) were 

inconsistent with the level of lead in Sample No. PF·IB1 (11.4 mgn.. by TClP). which was collected during 

the reconnaissance study (Table 3). Therefore, more information was needed to assess the extent of lead 

at the site of the former incinerator. Energy dispersive x-ray fluorescence (EDXRF) screening was con­

ducted. Figure 8 shows the predicted distrbution of .ad concentrations using the interpolation technique 

kriging, and then plotting the predicted concentrations using the SURFER software package. The model 

cak:ulated an area approximately 5 ft in diameter around Sample No. PF-IBl (Figure 1) in which TClP 

concentrations of lead could be as high as 7.5rnWL. 

lead screening and sarf1)ling was conducted inside the 7.S-mgIL contour predicted by the model. Figures 

3 and B show the sample locations that were selected inside this circumference to test the model. Four 

locations (Nos. B14 through B17) were sampled 2 ft from Sample No. PF-IB1. in cardinal directions (N, S. 

E. and W). In addition, one location (No. B1 B) was sampled immediately adjacent to Sample No. PF-IB1 

to determine if the 11.4 mgIl. (TCLP) lead in Sample No. PF-IB1 was due to a point source of 

contamination. 

The samples were analyzed with a portable EDX::1F instrument. The instrument is a Spectrace 9000 that 

provides port~e field EDXRF analysis. Splits were collected from each 1·ft interval, placed in special 

32-mm salTlple cups, and sealed with 411f1l polypropylene x-ray film windows. Total lead results are 

shown in Table 7. TCLP equivalent concentrations were calculated from the total lead analyses and are 

also included in Table 7. The calculation assumes that lead is 100% leachable from the soil. If TCLP 

analyses for lead were performed on these samples, the values would be less than the calculated 

maximum. The calculation is based on the analytical methodology given in 40 CFR 261, Appendix II. 

Methcd 1311 (EPA 1993, 40099). in which the solid phase is extracted with an amount of extraction fluid 

equal to 20 times 1he weight of the solid phase. 

T A-42 Final Report 19 September '994 



I 
.83 

4'0 

\ 
817 (.: 

.....0
-0 

818
.:18 ) 0815 

PF..JBGi 

\B2

•11fll1l7O 

• PF·IB2 

I 
1769760 FlG DBI TA-42 ANAL RPT 1081294 

• Reconnaissance S8f11lIe locations 

• S~e locations for EOXRF screening 2 o 2 

ICoordinates in NM5P FEET 

Figura 8. Pradlctlld distribution 011_ TeLP concentration isopleths based on raconnalssanc8 
sampling data. Kriging Interpolation technique wa. used. 

Sspternl:Hilr 1994 20 T A·42 Fir· I Report 



TABLE? 


EDXRF ANALYSIS Rr:&ULTS OF LEAD INVESTIGAnON AT FORMER TA-42 


SImple 
Number 

TotIIPbby 
EDXApt (ppm) 

TCU* EqulYIIenf 
(ppm) 

ContrIct LIboraIDfy Total 
Pb(ppm) 

B-14-1 8 0.4 
B-14-2 19 0.95 
B-14-3 19 0.S5 

B-15-1 12 0.6 
B-15-2 6 0.3 

B-15-3 10 0.5 

B-16-1 12 0.6 

B·16-2 25 1.25 10.4 
B·l6-3 19 0.95 

B-17·1 19 0.95 
B·17-2 7 0.35 

B-17-3 16 0.8 
B·18-l 19 0.95 12.5 

B·18-2 15 0.75 15.3 
B-18-2R 15 0.75 17.1 
B-18-3 13 0.65 12.4 

.. EDXRF -1II"MM'fIIY cispel'1iwllC-nlY ~ 
b TeLP. "ldcity Characterillic INching roceduree: Ec,liv8lent frDI'n EDXRF 1nIIIyN•• .0 ~FR 261, AppanclDc II.....!hod 1311 (EPA 1993, 040099) 

eOXRF analyses did not show lead concentrations equivalent to or greater than 5 m!;VL (TCLP); 

therefore, only five of the splits collected from each 1·ft interval were submitted to CST -9 for confirmatory 

contract laboratory analyses. The results of the confirmatory analyses are also shown in Table 7 for 

comparison. '[he results of the eOXRF analysis were very close to the analyses conducted by the 

contract laboratory using inductively coupled plasma emission spectroscopy. rnaking the fast-turnaround 

technique of EDXRF a good alternative technique for lead analysis. 

The most plausible explanation for the 11.4-mglL (TCLP) analytical result for lead is that the 

contamination detected in Sample No. PF-IB1 was due to either a very localized point source or an 

analytical error. 

4.6 Contract Laboratory Analytical R.autta 

An aliquot of samples collected was submitted to CST·g for confirmatory contract laboratory analysis. 

Only 5 of the 16 safTl>\es collected for lead analysis were submitted. Not all samples were analyzed for all 

TA·42 Fin.1 Report 21 September 1994 



IAIW 
COHTRACTLABOR~TORYANALvncALRESULTS 

SIrI1M 
Number 

HlPu IJnc' 
(pC'lg) 

2»Pu Unc: 
(pCiIg) 

Pb Une. 
(mgIkg) 

:M1Am Une 
(pCiIg) 

9-1-1 
9-1·10 
9-1-2 
9-2-1 
9-2-2 
8-3-1 
EI-3-2 
9-4.1 

9-4-2 
9-5·1 
9-5-2 
9-6-1 
9-6-10 
9-6-2 
9-6-3 
a.e.c.2 
9-7·1 
9-7-2 
9-7-3 
9+1 
9-8-10 
B+2 
B-&-3 
a.e.c.a 
9+1 
9-~10 

s.D-2 
9-9-3 
9-10-1 
9-10-10 
9-10-2 
9-10-3 
9-1H 
9-11-2 
9-12-1 
9-12-2 
9-13-1 
9-13-2 
9-1~2 

9-1&-1 
9-1&-2 
9-18-2R 
9-1&-3 
C·l·1 

0.0738 

0.2 
0.02 
0.01 
0.0 
1.75 
0.438 
0.21!9 
0.311 
0.1. 
0.101 
0.311 
0.0319 
0.052 
0.138 
0.0 
0.168 
0.03113 
1.95 
0.56S 
0.0836 
0._ 
0.147 
0.0492 
0.132 
0.0238 
0.332 
0.377 
0.0973 
0.09112 
O.OI!08 
0.• 
0.214 
0.154 
0.07 
0.0627 
0.0771 

0.1511 

O.~ 

OJ162 
0.02 
0.02 
0.025 
0.24 
0.1. 
0.107 
0.146 
0.075 
0.096 
0.153 
0.0371 
0.080tl 
0.01 
0.0018 
0.01 
0.0788 
0A<i 
0.2 
0.C171J 
0.105 
0.01 
0.0738 
0.07 
0.0424 
0.144 
0.171 
0.0783 
0.0765 
0.062 
0.165 
0.106 
0.0111 
O.t'S04 
0.0719 
0.07 

0.102 

0.0523 

0Jl839 
0.11 
0.00 
0.0 
2.24 
0.125 
0231 
0.216 
0.511 
0.151 
0•• 
0.0212 
0.0 
D.0964 
0.0122 
0.0112 
0.0 

10.3 
1.46 
0.01111 
0.0179 
0.07113 
0.312 
0.211 
0.')189 
0.0553 
0,2g8 

0.401 
0.0142 
0.229 
0.135 
0.'85 
0.0441 
0.9113 
0.0501 
0.0 

0.2111' 

0.020Il 

0.039S 
0.03 
0.02 
0.015 
0.31 
0.06 
0.096 
0.112 
0.155 
0."', 
0.07~2 

0.0302 
0.0028 
0.0743 
0.0599 
0.0225 
0.06 
1.7 
0.311 
0.024 
0.0254 
0.0111 
0.150 
0.111 
0.0376 
0.0569 
0.151 
0.152 
0.0491 
0.125 
0.102 
0.167 
0.0S43 
0.225 
0.0535 
0.0024 

0.144 

14.4 
14.5 
4.3 

12­
6.6 
11.~ 

28.1 

10.4 

12.5 
15.3 
17.1 
12.4 

2. 
2.9 
086 
2.4 
1.32 
2.34 
5.62 

NFP 
NR 
NR 
NR 
NR 

0.0491 

0.0657 
0.17 
0.02 
0.02 
0.332 
0.121 
0.0618 
0.0958 
0.138 
0.061 
0.0249 
0.0116.2 
0.138 
0.135 
0.0707 
0.0388 
0.0413 
0.152 
0.2112 
0.327 
0.358 
0.332 
0.463 
0.7. 
0.5211 
0.342 
0.103 
0.209 
0.157 
0.057 
0.107 
0.227 
0.0604 
0.38 
0.933 
0.309 

0.105 

0.0352 

0.0568 
0.03 
0.025 
0.015 
0.107 
0.055 
0.0477 
0.0558 
0.061 
0.211 
0.0499 
0.0529 
0.062 
0.057 
0.0584 
0.&118 
0.034 
0.074 
0.107 
0.098 
0.112 
0.097 
0.116 
0.171 
0.127 
0.102 
0.046 
0.089 
0.075 
0.114 
0.055 
0.071 
O.D45S 
0.12 
0.194 
0.09 

0.052 

.. 
b. 

line • UnIlIIIlInIy 
NR. noI1'Ij)OI'IfId 
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TABLE 8(continued) 


CONTRACT LABORATORY ANALmeAL RESULTS 


..... 2:11111 I.Inc:I :aon. Unc ZI2Th lJnc :D4U Unc 235U Unc ZIIU line 
NLlllber (pCft) (pCra) (pCiIt) (pCf1) (pel/e) (pC1It) 

8-1-1 
8-1-10 
8-1-2 
a-~1 

~2 
EJ.3.1 
8-3-2 
kl 
k2 
8-5-1 
B-S-2 1.9 0.49 1.55 0.'1 1.53 Ul 0.8:9 0.28 0.0999 0.0901 o.m 0.226 
8-6-1 
8-6-1D 
8-&-2 
U-3 
B+C-2 
8-7·1 
B-7-2 
B-7-3 
B+l 
B+1D 
8+2 
8+3 
B+C-3 
8+1 
6+10 
8+2 
B+3 
8-10-1 
8-10.10 
8-11).2 
8-10.3 
B-l1-1 1.27 0.29 1.1 0.26 1.39 0.3 1. 0.'3 0.0 0.10& 0.815 0.365 
B-II-2 

B-'~·' 
8-12-2 
B-I3-1 2.59 0.81 1.~ 0.65 0.91 0.396 
8-13-2 1.83 0.89 1.1 0.'4 1M 0.53 
B·UI·2 
B·III·1 
B-I802 
B·l£..2R 
8-1803 
C+l 

I. Unc • UflDllrtlll'llY 
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COCs because some COOs are present only at certain PRSs. Table 8 lists which COCs the contract 

la!Joratory analyzed for and shows the results and uncertainty values. Blank spaces IJOOer some analytes 

indicate that the safT1>les were not analyzed for that particular COCo 

5.0 DATA ANALYSIS: INTERPRETATION, MODELS, AND PARAMETERS 

All analytical results (such as reconnaissance. INC·12. contract laboratory. and EDXRF) were col1l>8red 

with the Environmental Restl")ration (ER) Program derived screening action levels (LANL 1993. 26077; 

LANL 1993. 26078). Table 9 shows .he screening action levels for COCs compared with the highest 

concentrations measured at the site (independent of facility or method used). Nona of the S8fT1>les con­

tained concentrations above the screening ac1ion level; in fact, all concentrations were at least an order of 

magnitude below the screening action level except for 232Th. The screening action level for 232Th is 0.88 

pCilg; however, the generic limit set in DOE Order 5400.5 (DOE 1990, 0080) is 5 pCilg averaged over the 

first 15 em of soil and 15 pCilg averaged over each additional 15-cm interval. The sample that contained 

1.53 pCilg of 232'fh was collected at the interval between 3 ft and 6 ft. Even though this valua is above the 

screening action level published in the Installation Work Plan (LANL 1993. 26077; LANL 1993. 26078). it 

is an order of magnitude below the limit set by DOE. 

TABLE. 

COMPARISON OF SCREEMNG ACnON LEVELS WITH 

COO.WANTS OF CON:ERN AT FORMER TA-42 


SaIl ScreItiing 	 Maldmlln RllultChemIcal 
ActIan IAveI' 	 ItTA-42 

Pb 500.0 mglkg 2B.1 mglkg 

2<41 Am 22.0 pCilg 0.933 pCilg 

238PU 27.0 pCilg 2.48 pCilg 
23a.240pU 24.0 pCilg 10.3pCilg 

230Th 10.0 pCilg 1.55 pCilg 

232Th 0.B8 pCilgb 1.53 pCilg 

234U 86.0 pCilg 1. pCilg 

23-'>U 1B.OpCilg 0.0999 pCilg 

~U 59.0 pCilg 0.815 pCilg 

a. 	 Inlllllialion Work P*n (LANL. 1193,26077; LANl1893. 26078) 
b. 	 O.nerlc limit. for HI'fh ant ..t In DOE 011:1411' 5400.5 (DOE lt90, 0080) at 5 p011g av.raged over the firal15 em of 

IOiIIllld 15 pCiIg av.11Iged ov.r .ach IICIcItlona115-cm intarvlll. TM mont eon..rvatlY. o.rived SCI'Hning action 
lav.t.lhoufd ~ uNcI lor acrHnlng purpo... only. 
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Table 10 contains descriptiva statistics for the data from former TA-42. All data available for COCs were 

used to create the descriptive statistics except the uranium data collected during the reconnaissance 

study. The samples collected during the reconnaissance study were analyzed for total uranium instead of 

isotopic uranium; therefore. comparisons can"Ot be made. The background level for uranium is 3.4 J.lglg 

(Environmental Protection Group 1992. 70(4). SampiftS collected during ·he reconnaissance $lucly had 

concentrations near background levels (sae Table 3) and therefore do not present a cow;em. In addition, 

isotopic uranium activity measured during the characterizatinl'\ effort is below the screening action Iqvels. 

The data shown in Table 10 were used to construct Figure 9, which shows the screening action level with 

respect to the data rang£' for each COCo The data were also modeled using gridding software t('l better 

illustrate the distribution of the COCs at the site. The ROCKWORKS software system was used to con­

struct concentration or activity isopleths. 

Pu·238 Pu·239 Am·241 U·234 U·235 U-238 C&-137 Th-228 Th·230 Th-232 Pb 
(pOi/g) (pCilg) (pOi/g) (pOi/g) (pOi/g) (pCilg) (pCi/g) (pCi/g) (pCi/g) (pei/g) (mg/kg) 

1000 • I . 

100 

.~ 
1ii 10--c 
Q) 

• ... ... 
1 ~T ... I 

-I­
(.) 

8 
}­
.2: 
~ ~ ~ 

~~ I I 

A ScrMnlng acllon lavel 

0.1 
I I o Muimum 

• Ma.n 

oMinimum (. pro H not plotIId) 

0.01 

Figure 9. Data luml1Ulry for former T A-42. 
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TABLE III 
DESCRIPTIVE STATIsnCS FOR FORMER TA-42 DATA 

23tPu 23iPt,. Pb 241 Am 131c. 

(pCIIg) l..cllg) (mglkg) (pClIg) (pClfgl 

Screening Action Level" 27 24 500 22 4 

Maximum 2.4B 10.3 2B.l 0.933 0.463 

Uean 0.170 0.419 13.291 0.20B 0.166 

Minimum 0 0 4.3 0.02 0.024 

Standard Error 0.048 0.15: 1.028 0.033 0.025 

Median 0.034 0.076 12.7F 0.137 0.1e5 

Mode 0.01 0 19 0.0:2 0.064 

Standard Deviation 0.415 1.335 5.815 0.202 0.108 
Saf1l)1e Variance 0.172 1.782 33.817 0.041 0.012 

Kurtosis 19.391 43.271 0.137 4.159 1.982 

E.kewnesa 4.314 6.231 0.409 1.903 1.104 

Range 2.48 10.3 23.8 0.913 0.439 

Sum 12.584 31.019 425.3 7.901 2.995 

Number of Semples 74 74 32 38 18 

Confidence Level 0.094 0.304 2.015 0.064 0.050 
(95.000%) 

221Th 23tJb 232Th 234U 235U 23IU 
(pClIg) (pClfg) (pClIg) (pCl/g) (pCl/g) (pCUg) 

Screening Action Leve!" 10 5 86 18 59 

Maximun. 2.59 1.55 1.53 1 0.0999 0.815 

Mean 1.898 1.318 1.323 0.910 0.050 0.797 

Minimun" 1.27 1.1 0.91 0.819 0 0.779 

Standard Error 0.270 0.126 0.140 0.091 0.050 0.018 

Median 1.865 1.31 1.425 0.910 0.050 0.797 
Mode NlA 1.1 NlA NlA N/A NlA 
Standard Deviation 0.541 0.251 0.281 0.128 0.071 0.025 

Saf1l)1e Variance 0.293 0.063 0.079 0.016 0.005 0.001 
Kurtosis 1.489 -5.929 3.202 NlA NlA NlA 
Skewness 0.357 0.012 -1.755 NlA NlA NlA 
Range 1.32 0.45 0.62 O.lBl 0.100 0.036 

Sum ;'.59 5.27 5.29 1.819 0.100 1.594 

Number of Samples 4 4 4 2 2 2 
Confidence Level 0.530 0.246 0.275 0.177 0.098 0.035 
(95.000%) 

• Installation Work PI8n (LANL 1993. 26077; UINL 1993, 26078) 
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s.~ Two-Dimensional MocIellng: Concentration or Activity lsopleths 

The GRIDZO software package was used to construct grids and fit the data using an algorithm for 

inverse-dislan:--.e weighing without radial searching. The data were then contoured to create isopleths of 

concentrations or activities for each COCo The inverse-distance-weighing algorithm accommodates 

clustered data points and will not 9:'(aggerate its extrapolations beyond the given data !)Oints. This 

algorithm was chosen because of the nature of the PRSs. The potential contamination associated with 

each PRS ;S independ8!'1t of the others. so an algorithm that would restrict influences from other clusters 

of data W'JS the ideal one to use. Appendix B c::mtains tables showing the parame!ers that were chosen to 

construct the isopleth rnap.o;. 

The data chosen to construct the two-dimensional isopleth maps were the high'lst concentration or 

activity measured for each particular COC at each unique XV coordinate (sampling location). That is. if 

four samples were taken at different depth intervals at a unique XV coordinate. the highest concentration 

or activity measured for each COC in any of those samplec was selected to construct the contour map. 

Figures 10 through 13 show isopleth maps constructed for 24'Am. 238PU. 239·2<40PU. and lead. 

The highest 24'Am activity was found in the northern-most section of the outdoor decontamination area 

(0.9 pOllg) and in the saf'l1)le intersecting the line that connects the tile drain field with the s6ptic tank 

(0.75 pCllg) (see Figure 10). Figures 11 and 12 show that 238pu and 239. 240pU have elevated and lower 

activities in the same areas on the isopleth maps. Elevated activHies for 238pu and 239. 240pU were found in 

the former !leation of the incinerator. Lead is distributed somewhat uniformly throughout the site 

(Figure 13). with values ranging from 4.3 mglkg to 28.1 mglkg. These values for lead are at background 

levels when compared with the values determined by a reconnaissance study in 1990 (Environmental 

Protection GroUp HHi2. 1004). Values of lead in saf'l1)les collected from canyons throughout tne 

Laboratory ranged from 20 mglkg to 28 m;tkQ. 

6.0 QUALITY ASSURANCE AND QUALITY CONTROL 

Activities described in this report were conducted in accordance with ER Program administrative proce­

dures (APs) and standard operating procedures (SOPs). The procedures listed below were followed. 

• LANL-ER-AP-02.1. ·Procedure for LANL ER Records Management" 

• LANL-ER-SOP·01.01. "General Instructions for Field Investigations" 

• LANL-ER·SOP·01 ,02, "Sample Containers and Preservation" 

• LANL-ER-SOP·01.03, "Handling. Packaging. and Shipping of Samples" 
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• LANl-ER-SOP-01.04, "Sample Control aoo FI8k:1 Documentation~ 

• LANl-ER-SOP-01.05, "Field Quality Control Samples" 

• LANl-ER-SOP-01.06. "Management of RFI-Generated Waste" 

• LANl-ER-SOP-06.10, "Hand Auger and Thin-Wall Tube Sampler" 

A function of quality control (OC) is to check the operation of the analytical laboratory and to measure the 

quality of the data generated. Fiek:l duplicate sarJ1)les were collected to evaluate the reproducibility of the 

sampling technique. To evaluate analytica! procedures, spike and blind sa!'11)les were included with the 

samples to be analyzed, and replicate analyses were performed by the contract laboratory. One equip­

ment rinsate blank and one bottle (or field) blank were coUected and submitted for every 20 samples or for 

each saq>ling event (one day of sa!'11)ling). These blanks were collected to evaluate decontamination 

and other S8!'11)le-handling procedurr s. Results of the ac samples are shown in Table 11 • and results ot 

spike and blind QC sarf1'las are shown in Table 12. An results were used in the ckcision-making process, 

even though the analysis of one of the blind ac samples for 238pU resulted in a warning, and two blind 

ac samples for 241Am were not measured because of insufficient amounts of sarnpl~ material (see 

Table 12). The results v-ere used because all measurements were well below the screening action levels 

(see Table 10). 

TABLE 11 

RESULTS OF QUAUTY CONTROL SAMPLES 

SImple 
Number 

231pu 

(pCl/L) 
Unca 2Mpu 

(pCl/L) 
Unc Pb 

(p.gIL) 
Unc M1Am 

(pCIIL) 
Unc 

B-12-2-otr> 1.8 1.18 0.969 0.846 0.264 0.325 

B-12-2-erbc 5.63 1.66 2.88 1.1 1.09 0.56 

B-9-3-bb 0.465 0.471 0.0 0.0181 0.199 0.298 

B-9-3-erb 

B-18-3-erb 

0.852 0.a15 0.142 0.492 

5.3 NRII 
0.135 Q.27 

B-3-2-bb 4.2 0.42 

B-3-2-erb 3.7 0.37 

ac-l <1 

ac-2 17.6 1 

a. 
b. 
c. 
d. 

Unc • unc.l1ainty 
bb • bottle blank 
elt> • ~lpment rinsate blank 
NR • not ntpOrtad 
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TABLE 12 


Rit:SULTS OF SPIKE AND BLltD QUAUTY CONTROL SAMPLES 


Ant. 
Amcud MIl. AnlL ~ QC.... ......AnIIplI UnitsType AIcowNd AMuIt Unc' VIIIUI line~ 

Spike Pb 2.31 38.% 

Spike Pb 2.31 39.% 

OpenQC Pb <0.3 0.0 mglkg Under control 

BlndQC Pb 11.4 1.14 12.5 0.5 mg'L Under control 

SpIke Pb 2.31 122.2"­

Spike Pb 2.31 115.7% 

OpenQC Pb <1. mgtL Under control 

BlindQC Pb 17.6 16. 1. m9'L Under control 

BlindQC 238pu 0.297 0.119 0.0045 0.0005 m9'L Waming2-3 
sig 

BlindQC 2:!tpu 0.307 0.118 0.217 0.016 pCVg Under control 

BlindQC 238Pu 0.284 0.112 0.34 0.02 pCilg Under control 

BlindQC ZIIIpu 0.696 0.186 0.79 0.01 pCVg Under control 

SUndQC 238pU 0.401 0.175 0.34 0.02 pCilg Under control 

BlindQC ZIIIpu 0.0309 0.0439 0.0 pCVg Under control 

BlindQC 238pu 0.0505 0.0539 0.002 pCilg Under control 

BlindQC 23Gpu 0.0202 0.0287 0.038 0.003 pCVg Under control 

BlindQC 241 Am 0.0 0.32 0.01 pCVg Insufficient 
sa"",le 

BlindQC 241 Am 0.0 0.65 0.01 pCVg Insufficient 
sa"",le 

•• Unc - uncertainty
b. QC • quality contlOl 

7.0 CONCLUSIONS 

This report presents the results of the site characterization activities al former TA-42. The characterization 

included the following PRSs: 

• 42-001 (a). fanner location of an incinelator; 

• 42·001 (b and c), former location of two ash storage tanks; 

• 42-002(a}, former location of a building used 8S an indoor storage and decontamination area; 
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• 42-002(b). fonner outdoor decontamination area; and 

• 42-003. fonner location of a septic tank and tile drain field. 

None of the samples collected at the PRSs oon1ainecl COCs above screening action levels; in fact. all 

measurements were at least an order '>f magnitude below the screening action levels. Theretore. no risk 

to human healh or the environment exists. Based on these resuls. OU 1129 personnel recommended to 

DOEiAL that no remedial actions be required betore construction of the NSTL These PRSs will also be 

recommended for no further action. 
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APPENDIX A 

SAMPLE PREPARATION BY THE ISOTOPE AND NUCLEAR CHEMISTRY GROUP 

Personnel from the former Isotope and Nuclear Chemistry Group (INC·12) prepared the sal'T~:lIes for 

plutonium analysis. The samples were air dried, pulverized. and placed in a plastic vial from which 0.3- to 

5-g sal'f1)les were weighed. A 236PU tracer was added to each sample. The samples were completely 

dissolved with mineral acids and taken to near dryness. The plutonium analysis consisted of a lanthanum 

fluoride precipitation and tV'IO ion-exchange cleanup steps. The purified plutonium fractions were 

electroplated onto platinum discs and submitted for counting on solid-state detectors. The counting length 

was set for 20 hours. and the samples were counted three times. The error percentages for the plutonium 

values (Table 6) reflect the counting errors. 

A reagent blank was run with each set 01 three to five soil samples to establish the detection limit. The 

average value for the blank is 0.150 pCi (61 %) of 239. 240Pu. which probably reflects the plutonium contli· 

butionfrom Room 415 et INC-12. No 238pU was noted on the process blanks. The criterion used for set· 

ting the limit 01 detection is the average value (counting or process blank activity) plus three sigma. Actual 

sample values must be greater than this value (99% level) to be reported. For 238PU. this value is based 

on the counting statistics only. Only one 01 six oounters showed any background activity in the 238PU 

alpha region. The detection limit for 238PU is estimated at -0.04 pCi for this counter. For the remaining five 

counters the activity observed was assumed to be 238PU. For 2311,240pu. no activity was observed at this 

alpha range in the process blanks. The limit 01 detection is based on the average of five process blanks 

and is -0.42 pCi. 

INC-12 personnel also prepared samples for lead analysis. The samples (-0.5 g) were dissolved in 

mineral acids. They were taken to near dryness and then diluted to volume. The samples were analyzed 

using ion coupled plasma-rnass spectrosoopy. A process blank was also run through the procedure in 

which a contribution from lead was measured and subtracted from the sample values. Method detection 

limits for lead are estimated at -5 ppm. 
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APPENDIX B 

ROCKWORKSPARAMETERDOCUMENTAnON 

This appendix consists of four sections that document the parameters chosen and data used to construct 

the activity isopleths shown in Figures 10 through 12 and the concentration isopleths shown in Figure 13. 

Each section documents one of the following contaminants of concem: 241Am. 238pu, 239, 240PU, and lead. 

The isclpIeIhs were constructed using the "Configure," "makeGrid; and "conTour" options in the GRIDZO 

gridding and contouring software package, which is one of the components of the ROCKWORKS 

software system. 

The first part of each section documents the "Configure" option. The column labeled MMenu Item" lists the 

various parameters that are available. The column labeled ~au. Setting- descrbes the cbfault setting 

for each menu item. The column labeled "Setting Choices" lists the choices that are available for changing 

the default setting or customizing the output. The setting that was selected for each menu item is printed 

in bokIace type. The column labeled "Value Entered" lists the value(s) that were used to calculate some 

of the parameters. 

The next two parls of each section document the "makeGrid" and "conTour" options. The columns 

labeled "Prompt" show the commands that are dsplayed on the computer screen. The columns labeled 

"Infonnation Entered" list the data that were entered into the program. 
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PARAMETER DOCUMENTATION FOR 241Am 

Subject of Documentation: Agur. 10. Predicted activity IsopIelhl tor wAm It lormer TA..c2. 

"ConfIgure" Option 

Menu Item 

Filtering 

Gridding 

Algorithm 

Auto-Size 

Check-Duplicates 

Average-Clusters 

Polyenhancement 

D.lault !;ettlng 

• InacUve: All control points uMd 
when gr1c1d1ng 

Inverse dlstonc.monradlal 

Inv.rSHIlsllncelwlthout radial 
searching 

Active: I1ased on constants 

InacHv.: No duplicate checkJng 

InlCtlv.: Do not Iv.rlg' 
clu.t .... d pofnts 

Inactlv.: Do no' calculate 
regional polynomial (3) 

Setting Cholcel 

Activate: Ignore control pOints outside user­
specified "window' 

Deactivate: Include all control points when 
generaling maps and grids 

Inverse distance weighting exponent 

Number 01 data points to use when 
interpolating values 

Constant: Compute dlmenslCll'I1 by 
dividing range by conata"t 

Horizontal (X) ceU spacing 

Vertical (VI cell spacing 

Distance: MulUpie 01 average dlatances 
Mtw..n control points 

Deaellvate: Do not modify grid 
dimension. lrom previous ....,on 

Activate: Check lor duplicate control points 

Deactivate: Do no! check for duplicate 
control points 

Activate: Average clustered points 

Deactivate: Do not average clustered 
control points 

Automatic: Automatically determine 
polynomial order 

Manual: Manually specify polynomial order 

Deactivate: Do nOl add regional polynomial 
to surlaca 

Valu. 
Entered 

7 

:3 

30 

30 

• The delauh setting or the se"ing thal wll.ll selected is prinled In boldl,c, type. 
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PARAMETER DOCUMENTATION FOR 241Am (continued) 

"Configure" Option 

Menu Item 

Contouring 

Fidelity 

Smoothing 

Intervals 

Masking 

Clipping 

Labeling 

Status 

Dimensions 

Spacing 

Type 

D.flult Setting 

• Low-FI 2x regular.lplClng 
without ....I&:Ing 

InIctIv.: Contours not forced to 
honor control points 

Activated: Contours will be 
smoothed 2)( 

Regullr: Contour intarvll'lr. 
regulll'ly SplICed 

1n1CtlYt: All contour IIImtnt. 
plolted 

\nIclv.: Plot all contour. within 
grV GIl 

Acllvated size =0.100 
DiS! " 5.000 Nonnal 

ActlVlted: Label conlour. 

Medium (0.10000) 

Medium (5.00000) 

Normal 

ValueSeWng CholCCls Entered 

Activate; Force contours to honor control 
points 

Deactivate: Do not force contours 10 honor 
control points 

ActlYl": Smooth contour. 

Deactivate: Do not smooth contours 

Regular: Contour intervals are equally 
spaced 

Irregular: Irregularly spaced (defined within 
an ASCII file) 

Activate: Erase/modify contours that are far 
from control points 

Deactivate: All contour sP'dments will be 
plotted 

"Proven" (solid) cutoff distance 1 

"Probable' (dashed) cutoff distance 2 

"Inferred" (dotted) cutoff distance :1 

Activate: Erase contours outside control 
area 

Deactivate: Plot all contours within grid 
model 

Activate: Label contours 

Deactivate: Do not label contours 

Small, Medium, Large. Other 

Close, Medium, Far. Other 

Normll. Framed 

• The detau...ninO or the letting thlt wu ..I&ded 1& printed In boldtici type. 
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PARAMETER DOCUMENTAilON FOR 24tAm (continued) 

"ConfIgure" Opllon 

llenulttm 

Decimals 

Poinl-Maps 

Symbol Number 

Symbol Width 

Symbol Height 

Plot Labels 

label Width 

Label Height 

Label X-offset 

Label Y-offset 

Label Decimals 

Auto Offset 

Auto-Annotate 

Colors/Styles 

Control Points 

Control Labels 

Unlabeled Contours 

Labeled Contours 

Contour Labels 

Def.ult Setting 

Decimal places to be included with 
labels::: 0 

With labels 

* Inactive: Do not IUlornItlcally 
amotlte dlagraml 

Adjust map colors, line styles, and 
tine widths 

Setting Choical 

Activate: Automatically annotate diagrams 

Deactivate: 00 not automaticallyannolate 
diagrams 

Values 

Color 

Color 

Una Width 

Una Style 

Color 

Une Width 

Line Style 

Color 

Color 

Value 

En:.red 


16 

0.1500 

0.1500 

Yes 

0.1500 

0.1500 

0.0000 

0.0000 

o 
No 

15 

15 

15 

15 

15 

• The default eettln; or the llII1ing 111111 wu _ctld is printed in boIdllc, type. 
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PARAIIETEP. DOCUMENTATION ;:OA 2e1Am (continued) 

"makIGrtd" Option 

Prompt Information Entered 

Control Jloint Dlda SUiJIMry 

IIINImum Milimum Average 

X 

Y 

Z 

484989.710 

1769759.~30 

0.06570 

485130.'50 

1769857.720 

0.9330 

485053.385390 

1769804.09230 

0.290338 

Tolal number of points ......................................................................................... 13 
Nuniler of points rwncNed by filter ................................._.................................. 0 

ASCII fie that contains contltll point data 42AUtiIG.TXT 

Binary grid file to be created 42AMHIG.GRD 

CoII.IM that contains X(eastJwest) coordinates 

CoIwm that contains Y (l'lOI'ItVsouth) coordinates 2 

Column that contains Z (elevation) value 3 

-'- -'""'~-

..~ 

ContInn ancUor Adjust Grid DImensions 

Minimum Maximum I Spacing 

X 

Y 

484989.710 

1769759.130 

485130.150 

1769657.72C !
i 

4.679333 

3.286333 
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PARAMETER DOCUMENTATION FOR 241Am (continued) 

"conTour" Option 

Prompt Inlormallon Entered 

Binary grid file (modal) to be contourad 

Binary graphics file (contour np) to be Cl'8lt.led 

InlerVals 

Contour Interval 

Labeling Interval 

Primary Tille 

Secondary Tille 

Horizontal Axes 

Vertical Axes 

Horizontal labeling interval 

V.Itica! labeling interval 

42AMHIG.GRD 

42AMHIG.GRA 

.100 

.200 

• NOTE: AMoIaIion WIS added under'MISC'fAmotate' 

Input Data 

Sample Number 241 Am (pCUg) e.ltlng 

8-1-1 0.0491 

B·1·2 0.0657 

B·3·2 0.332 
B-4·1 0.121 
B·5·2 0.138 

B·6·3 0.138 

B·7·1 0.0707 

8·8·3 0.358 

B·9-1O 0.749 

8·10-2 0.157 
8'11-2 0.227 

8·12·2 0.38 

B·13-1 0.993 

C·l·1 0.105 

484992.58 

484992.58 

485004.78 
485037.17 
485038.38 

485095.16 
485077.53 

485076.86 

485100.34 

485130.15 
485008.37 

485018.59 

484989.77 

485124.33 

NorthIng 

1769762.54 
1769762.54 

1769780.59 

1769812.92 
1769842.75 

1769770.86 

1769759.13 
1769778.96 

1769796.48 

1769830.9 
1769845.94 

1769776.28 

1769857.72 
1769838.13 
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PARAMETER DOCUMENTAnoN FOR 231pU 


Subfect of DocumInIdon: FIg&n 11. PnddId ICtIvIty IIOpIeIhI for HlPU .t former TA...2. 


"ConftgIn" 0pII0d 


..... u Item 

Filtering 

Gridding 

Algorithm 

Auto-Size 

Check-Our ,cates 

Average-Clusters 

Polyenhancament 

• 1nIctIv.: AI contnII pointl UNcI 
when grIddIng 

Inv..... dltMcelNorndlll 

1nYII'IHllllnceIwIlhout ...sIal 
...-ching 

Active: Based on conslllnts 

lnactiv.: No dupllca" checldng 

InlCllv.: Do not IV" 
cJUlltNd points 

InlCtiv.: Do not calculi'. 
reglonII polynomial (3) 

Setting Choicel 

Activate: Ignore control points outside user-
specified "window" 

Deactivate: Include aU control points when 
generating maps and grids 

Inverse dstance weighting exponent 

Nurmer 01 data points to use when 
interpolating values 

ConIIInt: Compute dll'lll'lllons by 
dividing rIngI by conlllnt 

HorizontaJ{X)cellspacing 

Vertical (Y) cell spacing 

Dillllnce: Multlpl. 01 .v.... dlilancet 
bIIw..ncontrol poIntl 

DnctIv.": Do not modify grid 
dlmenlionl from ""evioul sellion 

Activate: Check for duplicate control points 

Deactivate: Do not check for duplicate 
control points 

Activate: Average clustered points 

Deactivate: Do not avera~ clustered 
control points 

Automatic: Automatically determine 
polynomial order 

Manual: Manua!ly specify polynomial order 

Deactivate: Do not add regional polynomial 
to surface 

Value 
Entered 

7 

3 

30 

30 

• The defauft aelting or the setting thai was aeleded is printed in boIdflCllype. 
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PARAMETER DOCUMENTATION FOR 231Pu (continUlCl) 

"ConftgIn" Option 

Menu Item 

Contounng 

Fidelity 

Smoothing 

Intervals 

Masking 

Clipping 

labeling 

Status 

Dimensions 

Spacing 

Type 

o.r.ut SIltIng 

• Low-FI2I """'-lpKIng
without ntldng 

1nIeIvt: ContcuI not forced to 
honor conInII points 

Activated: Contours win be 
smoothed 2x 

RtgWr. Contow InfIrVIIl IN 
1'IIII*tY ..... 

1nIIcIM: AI contour segments 
pkttttd 

1nIc1lYt: Plot II' contour. within 
pldmodll 

Activated size =0.100 
Dist = 5.000 Normal 

Acllv.tld: Label contours 

Medium (0.10000) 

Medium (5.00000) 

Normal 

V.'UtSIttIng ChoIce. Enttred 

Activate: Force conklurs to honor control 
points 

Deaclivate: Do oot force contours to honor 
control points 

Activate: SmooIh contours 

Deactivate: Do not srmoth contours 

Regular: Contour intelVals are equally 
spaced 

Irregular: lnegularty spaced (defined within 
an ASCII file) 

Activate: Erase/modify contours that are far 
from contrcl points 

Deactivate: All contour segments will be 
plotted 

'1'roven· (solid) cutoH distance 1 

'1'roba.ble" (dashed) cutoH distance 2 

'nferred"' (dotted) cutoff distance 3 

Activate: Erase contours outside control 
area 

Deactivate: Plot all contours within grid 
model 

Activate: Label contours 

Deactivate: Do not label contours 

Small, Medium, L.rge, Other 

Close, Medium. Far, Other 

Nonntl, Framed 

• The default selling or the 881Hng thai was selected Is printed in boIdflCe type. 
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PARAMETER DOCUMENTAriON FOR HlPu (contiraUld) 

"r.onftgln" Option 

lIInu hem 

Decimals 

Point-Maps 

Symbol Number 

Symbol WIdIh 

Symbol Height 

Plot Labels 

Label Width 

label Height 

Label X-offset 

Label Y-offset 

Label Decimals 

Auto Offset 

Auto-Annotate 

Colors/Styles 

Control Points 

Control Labels 

Unlabeled Contours 

Labeled Contours 

Contour Labels 

0ecimaI places to be included with 
laWs. 0 

With labels 

• InacIvt: Do not automatIcaliy 
....... cIIgrImI 

Adjust map colors, line styles, and 
line widths 

Setting Choices 

Activate: Automatically annotate diagrams 

Deactivate: Do not automatically annotate 
diagrams 

Values 

Color 

Color 

Une Width 

Une Style 

Color 

Une Width 

Line Style 

Color 

Color 

Valu. 

Ent.red 


16 

0.1500 

0.1500 

Yes 

0.1500 

0.1500 

0.0000 

0.0000 

o 
No 

15 

15 

15 

15 

15 

• The <lela aetting or lhe sening !hal was seIec1ed is prinled in boIdt.c, lype. 
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PARAMETER DOCUIIENTATION FOR 231Pu (conHnued) 

"mIbGrld" Opllon 

prompt Informallon Entered 

ASCII fie that contains control point data 42PU238H.TXT 

Binary grid file to be crea~ ~ 42PU238H.GRD 

CoII.II'II'I that contains X (eastlwest) ~tes 

CoIurm that contains Y (l'I041hIsouth) coordinates 2 

CoII.II'II'I thai contains Z (elevation) vakIe 4 

Control Point Dlea SUII'InIII'Y 

MInimum IIllimum Average 

X 

Y 

Z 

484989.770 

1769762.540 

0.082700 

485130.150 

1769857.7200 

1.7500 

485051.373330 

1769807.839200 

0.387142 

TotaIl1J1'ta'of p::inIs ._._...........__......................._....._.................................... 12 
Number of points reI'I'II:M!Id by filter .........................................................._....... 0 

Conftrm indiOI' Adlult Grid Dimenlionl 

Minimum Milimum Spicing 

X 

Y 

484989.7700 

1769762.540 

485130.150 

1769857.720 

4.679333 

3.172667 
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PARAMETER DOCUMENTATION FOR DlpU (eonUnUld) 

"conTow" OpIon 

Intorrnation Entered 

Binary grid file (model) ~ be contoured 42PU238H.GAO 

Binary graphics file (c:ontour map) to be created 42PU238H.GAA 

Intervals 

ConlDur Interval .20 

UitJeling Interval .40 

Primary Tille 

Secondary Title 

Horizontal Axes 

Vertical Axes 

Horizontal labeling interval 

Vertical labeling interval 

• NOTE: AMCUlion was added Lmdef 'MISC'rAnnalaie' 

Input Da.. 

DlPU 
Sampl. Number (paIg) Eastlng 

8-1-2 0.2 

B-3-2 1.75 

8·4-1 0.438 

B·5·1 0.36 

B·S-C-2 0.138 

8-8-3 0.269 

8·9-3 0.332 

B-l0·1 0.377 

B·11-1 0.389 

B-12-1 0.154 

9·13-1 0.0827 

c-,., 0.156 

484992.58 

485004.78 

485037.17 

485038.38 

485095.16 

485076.86 

485100.34 

485130.15 

485008.37 

485018.59 

484989.77 

485124.33 

NorthIng 

1769762.54 

1769780.59 

1769812.92 

1769842.75 

1769770.86 

1769778.96 

1769796.48 

1769830.90 

1769845.94 

1769776.28 

1769857.72 

17")9838.13 
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PARAMETER DOCUMENTATION FOR 23tpU 


SUf:lllct of Doct.InIntIIIon: Figll'l 12. PAd1ctId act!vity IsopItIhs for 231,2* Pu at former TA42. 


"Conf9n" Option 


lI..ulllln 

Filtering 

Gridding 

Algorithm 

Auto-Size 

Check-Duplicates 

Average-Clusters 

Polyenhancement 

*1I'IIctIrt: AI conbal points used 
whirl grtdcIng 

Active: Based on constants 

Inactive: No duplicate checking 

llulclive: Do nollYlrIgt 
clulttnd points 

inactive: Do not calculat. 
NglonaJ polynomial (3) 

SeWng Choices 

Activate: Ignore control points outside user-
specified "window" 

Deactivate: Include II control points when 
generating maps and grids 

Inverse ciSiance weighting exponent 

Nufltler of data points to use when 
interpolating values 

Constant Comput. dimensions by 
dlvlclng 1'1", by constant 

Horizontal (X) cell spacing 

Vet1ic:aJ (Y) cell spacing 

Dllllnc:e: Multlplt of av.,. dlltances 
betwlln control points 

Deactivate: Do not n 3CIIfy grid 
dimenllons from prtYloUI ..lsJon 

Activate: Check for duplicate control points 

Deactivate: 00 not check for dupliCSIe 
control points 

Activale: Average c1ust.,red points 

Deactivate: 00 not average clustered 
control points 

Automatic: Automatically determine 
polynomial order 

Manual: Manually specify polynomial order 

Deactivate: 00 not add regional polynomial 
to surface 

Value 
Entered 

6 

3 

30 

30 

• 1he delaull Mlting or the 8IIIing thai was ullded is prinled in boIdtlce type. 
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PARAMETER DOCUMENTATION FOR zttPu (continued) 

"ConIIgunt" OptIon 

Menu Item 

Contouring 

Fidelity 

Smoothing 

Intervals 

Masking 

Clipping 

Labeling 

Status 

Dimensions 

Spacing 

Type 

DtfIuIt SetUng 

* Low..FJ 2x NgUlar-spacing 
wllhout masking 

1nIctive: Conioun not fDl'*l to 
honor control points 

Activated: Contours will be 
smoothed 2x 

Rlgular: cantOIII' In"ryals .... 
l'I9uiarty 'I*ed 

lnIctiYe: All contour IIgments 
plotted 

!nIcdYe: Plot ell contours within 
SP'id model 

Activated size = 0.100 
[list = 5.000 Normal 

Activated: lIbIl contours 

Medium (0.10000) 

Medium (5.00000) 

Normal 

ValueSetting Choices Entered 

Activate: Force contours Ie. honor control 
points 

Deactivate: Do not force contours to honor 
control points 

ActIvat.: Srnooltl contours 

Deactivate: Do not smooth contours 

Regular: Contour intervals are equally 
spaced 

Irregular: Irregularly spaced (defined within 
an ASCII file) 

Activate: Erase/modify contours that are far 
from control points 

Deactivate: All contour segments will be 
plotted 

"Proven" (solid) cutoff distance 1 

"Probable" (dashed) ~utoff distance 2 

'nlerred" (dohed) cutoff distance 3 

Activate: Erase contours outside control 
area 

Deactivate: Plot all contours within grid 
model 

Activate: Label contours 

Deactivate: Do not label contours 

Small. Medium. Large. Other 

Close. Medium, Far, Other 

Normal. Framed 

• The delaun aetting or the setting that waa aeIecIed is printed in boldface type. 

•
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PARAMETER DOCUUENTAnON FOR Dtpu (conUnUld) 

"ConfIgure" 0pU0n 

Menu Item 

Decimals 

Point-Maps 

Symbol Number 

Symbol Width 

Symbol Height 

Plot Labels 

Label Width 

Label Height 

Label X-offset 

Label Y-offset 

Label Decimals 

Auto Offset 

Auto-Annotate 

CoIolllStyies 

Control Points 

Control Labels 

Unlabeled Contours 

Labeled Contours 

Contour labels 

Decimal places to be included with 
labels =0 

With labels 

• 11'IICIIvt: Do noI au~1y1M" dIIgrwnl 

Adjust map colors, line styles, arrd 
line widths 

SettIng ChoIce. 

Activate: Automatically annotate diagrams 

Deactivate: Do not automatically annotate 
diagrams 

Values 

Color 

Color 

Une Width 

Une Style 

Color 

Une Width 

Line Style 

Color 

Color 

Value 

Entered 


16 

0,1500 

0.1500 

Ves 

0.1500 

0.1500 

0.0000 

0.0000 

o 
No 

15 

15 

15 

15 

15 

• The defauh Mltlng or the selling thai was aeledad is printed In boIdflCl type. 
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PARAMETER DOCUMENTATION FOR 2!IPU (contJnued) 

"maIl.Grid" Option 

ProftIpi Information Entered 

ASCII fie that contains colttrol point data 42PU239H.TXT 

Binary grid file to be created 42PU239H.GRD 

CoII.IM that contains X (eastlwesl) coordinates 

CoIurm that contains Y (nortIVsouth) coordinates 2 

Column that contains Z (elevation) value 4 

Control Point Data SUmmary 

Minimum Mlxlmum 

X 484989.770 485130.150 

Y 1769762.540 1769857.720 

Z 0.044100 2.240 I 

Average 

485051.373330 

1769807.839200 

0.403233 

T0IaI11Jl"ber of points •.. ....................................................................................... 12 
Number of points removed by filter .................................................................... 0 

Conftnn and/or Adlust GrId Dimensions 

Minimum Ulxlmum Spicing 

X 

Y 

484989.770 

1769762.540 

485130.150 

1769857.720 

4.67~333 

3.172667 
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PARAMETER DOCUMENTATION FOR 23tpU (continued) 

"conTour" Opllon 

Prompt Informltion Entered 

Binary grid file (model) to be contoured 

ilinary graphics file (contour map) to be created 

Intervals 

Centaur Interval 

Labeling Interval 

Primary Title 

SecondalY TiHe 

Horizontal AX$ 

Vwttical Axes 

Horizontal labeling interval 

Vertical labeling interval 

42PU239H.GRO 

42PU239H.GRA 

.20 

.40 

• NOTE: AnnoIalIon W8$ added under 'MlSC'l'Annotale' 

Input Data 

23·PU 
S..mple Number (pCIIg) Eastlng 

8-1-2 0.0839 

8-3-2 2.24 

B-4-2 0.231 

8-5·2 0.511 

B·6·C·2 0.0964 

8-8-C·3 0.0793 

B-9·1 0.312 

B·10-10 0.401 

B·11-2 0.485 

B·12·1 0.0441 

B·13·1 0.0591 

C·,., 0.296 

484992.58 

485004.78 

485037.17 

485038.38 

485095.16 

485076.86 

485100.34 

485130.15 

485008.37 

485018.59 

484989.77 

485124.33 

Northing 

1769762.54 

1769780.59 

1769812.92 

1769842.75 

1769nO.86 

1769778.96 

1769796.48 

1769830.90 

1769845.94 

1769776.28 

1769857.72 

1769838.13 
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PARAMETER DOCUMENTATION FOR Pb 


SUbfecl of Documtnllllon: F1gun 13. Pl'Idleted concentr.uon lsopleths for lead at former TA-42. 


"Configura" Option 


Menu Item 

Filtering 

Gridding 

Algorithm 

Auto-Size 

Check-Duplicates 

Average-Clusters 

Polyenhancemer.t 

Deflult Salting 

• lnaclin: All control points ulld 
when grtddlng 

InVlI'II dlsllncelNonradlll 

InYlrsHIllllnctlWlthout radial 
swchlng 

Actr..e: eased on constants 

Inletl,,: No duplicate checldng 

lnacdYe: Do not IY wlSJ4t 
clust~ points 

lnactlYI: Do not calculi" 
nIgIonal polynomial (3) 

$eDlng Chole.. 

Activate: Ignore control points outside user­
$pI9Cified "window· 

Deactivats: Include all control points when 
generating maps and grids 

Inverse distance weighting exponent 

Nurrber of clata points to use when 
interpolating values 

Conlllnt: Computl dimensions by 
dividing range by conslant 

Horizontal (Xl cell spacing 

Vertical (V) cell spacing 

Dlltlnce: Mulapi. of ayerage dlstlneas 
belwlln control poIntl 

o.acUYlte: Do not modify grid 
dimensions from prevloul H ..lon 

Activate: Check for duplicate control points 

De&ctivate: Do not check lor duplicate 
control points 

Activate: Average cluslered poim.. 

Deactivate: Do not average clLislered 
control points 

Automatic: Automatically determine 
polynomial order 

Manual: Manually specify polynomial order 

Deactivate: 00 not add regional polynomial 
to surface 

VIIUI 
Entered 

4 

7 

30 

30 

• The default eeIIlng or !he lilting that was Mleded II printed III boIclflCe type. 
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PARAMETER DOCUMENTATION FOR Pb (continued) 

"ConfIgunt" Option 

Menu Item D.....I Setting Seffing Choices Value 
Entered-­

Contouring • Low-fI 2x reguI_'lpIIClng 
without II'IIlklng 

Fidelity 1nIcIv.: ContCMl'l not forced to 
honor centro! poinII 

Activate: Force contours to honor control 
points 

Deactivate: Do not torce contours to honor 
control points 

Smoothing Activated: Contours will be 
smoothed 2x 

AcliYatt: Smooth contours 

Deactivate: Do not smooth contours 

3 

Intervals RegUl_: Contour Intervals art 
regulalty spaced 

Regular: ContC'Ur intervals are equally 
spaced 

Irregular: Irregularly spaced (defined within 
an ASCII file) 

Masking IMctIv.: All contour segments
plotted 

Activate: Eraselmodily contours that are far 
from control points 

Deactivate: All contour segments will be 
plotted 

"Proven" (solid) cutoff distance 1 

"Probable" (dashed) cutoff distance 2 

"Inferred" (dotted) cutoff distance 3 

Clipping lnacllv.: Plot III contours Within 
grid model 

Activate: Erase contours outside control 
area 

Deactivate: Plot all contours within grid 
model 

Labeling Activated size =0.100 
Dist =5.000 Normal 

Status Aclvalld: Label contour. Aclivate: Label contours 

Deactivate: Do not label contours 

Dimensions Medium (0.10000) Small, Medium. Large, Other 

Spacing Medium (5.00000) Close, Mldlum. Far, Other 

Type Normal Normal. Framed 

• The defaL:lt eetting or tilt tenlng thai waa selected Is printed in bold'•• type, 
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PARAMETER DOCUMENTATION FOR Pb (conUnued) 

..ConfIgu..... Option 

Menu Itlm 

Decimals 

Point-Maps 

Symbol Number 

Symbol Width 

Symbol Height 

Plot Labels 

Label Width 

Label Height 

Label X-offset 

Label Y-offset 

Label Decimals 

Auto OHsp.1 

Auto·Anl'otate 

Colors/Styles 

Control Points 

Control Labels 

Unlabeled Contours 

Labeled Contours 

Contour Labels 

Deflult Setting 

Decimal places to be included with 
labels =0 

With labels 

• Inactive: Do not lutomatlcally 
Imotatl diagrams 

Adjust map colors, line styles, and 
line widths 

SetHng Ch- .IS 

Activate: Automatically annotate diagrams 

Deactivate: Do not automatically annotate 
diagrams 

Values 

Color 

Color 

Line Width 

Line Style 

Color 

Una Width 

Line Style 

Color 

Color 

Value 

Enterld 


16 

0.1500 

0.1500 

Yes 

0.1500 

0.1500 

0.0000 

0.0000 

o 
No 

15 

15 

15 

1S 

15 

• The defau" setting or the seHing thai was seleded is printed In boIdflce type. 
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PARAMETER DOCUMENTATION FOR Pb (continued) 
......GrId" OpIon 

Prompi Informllion EnbIrId 

ASCII lie that contains control point data 42PBHIG.TXT 

Binary grid file to be Cl88ted 42PBHIG.GAD 

CoIurm that contains X(easVwest) coordinates 

CoIurm that contains Y (nortIVsouIh) coordnates 2 

CoIurm that contains Z (elevation) value 4 

Conlrol Point DltI Summary 

Minimum Uaxlmum Av....g. 

X 

Y 

Z 

484991.220000 

1769762.540000 

12.0 

485004.780000 

1769780.590000 

28.10 

484996.811430 

1769770.277100 

17.371429 

Tolal number of points .._........................................-........................................_.. 7 
Number of points rerTIaIIed by filter ...................................................................... a 

Confirm andlor Adjust Grid Dimensions 

MInimum Uaximum Spacing 

X 

Y 

484991.110 

1769762.540 

. 
~85004.78O 

1769780.590 

484996.811430 

0.601667 
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PAIWIETER DOCUMENTATION FOR Pb (continued) 

"conTow'" Option 

prompt Informltion Entered 

Binary grid file (model) b be conbored 

Binary graphics file (contour map) to be CANlted 

Int9fVals 

Conbor Interval 

Labeling Interval 

Primary Tille 


Secondary Tille 


Horizontal A'1lIIS 


Vertical Axes 


Horizontal labeling interval 


Vertical labeling interval 


42PBHIG.GRD 

42PBHIG.GRA 

1.0 

2.0 

• 

• t!OTE: AnncUtion was added under 'MISC'rAmotale' 

Input Data 

Pb 
~.Numbtr (mglkg) e.atlng 

B-H 14.4 

B-2-' 12. 

B-3-2 28.1 

B-14-2 19 

B-15·1 12 

B-16·2 10.4 

B·18-2R 17.1 

484992.6 

484991.2 

485004.8 

484997.2 

484999.3 

484995.4 

484997.3 

NorthIng 

1769763 

1769770 

1769781 

1769771 

1769769 

1769769 

1769769 
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