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4.0 TECHNICAL APPROACH 

4.1 Aggregation of Potential Release Shes 

The potenrial release sites (PRSs) to be evaluated in this Resource Conservation and 

Recovery Act (RCRA) facility investigation (RF I) work plan were aggregated for Operable Unit 

(OU) 1 7  14 by proximity, physical similarity, and similarity of historical us@. Chapter 5 in the RFt 

Work Plan !or OU 1114 covered 10 agprogates composed of 53 PRSs (LANL 1993, 1090). 

Chapter 5 in Addendum 1 :o the AFI Work Plan for OU 11 14 covers 16 aggregates composed 

of ~ ~ C P R S S .  Table 4-1 lists aggregates in Chapler 5 of Addendum 1. the PRS numbers, and J 
generic strategies used for aggregation. The first digit(s) of rne solid waste management unit 

(SWMU) or area of concern (AOC) number identities the technical area in which it is located. 

Table 4-2 lists PRSs discussed in Chaprer 6 of Addendum 1 tha: are candidates for no tuffher 

action (NFA) or deferred ac:ion (DA),  including criteria used tor these decisions. An NFA 

decision that is based on aSsonce of numan health risk does nor imply that ecological risks do 

no: exist. The ecological risk assessment process is described in Subsection 6.5. 

4 2  Site Characterization Decision Model 

This work plan adneros ?o !he Lab0ra:ory's Environmental Restoration (ER) Project technical 

approach for data collection and evaluation as d0cumen:ed in Chaptor 3 of the Installation 

Work Plan (IWP) (LANL 1995, 1164). This tecnnical approach 1s an efficient. defensible. and 

effective method of data collection for support of environmental decision-making. The 

Laboratory's approach is an adaptation of the Department of Energy's (DOE'S) streamlinec 
approach for environmental restoration (SAFER) which combines elements of tho data quality 

objectives (DQO) process (Chapter 3 of the IWP) and the observational approacn 

(Appendix G of the IWP) ( W N L  1995. 1160; LANL 1993, 1017). At Los Alamos National 

Laboratory (LANL), these tools are applied within the framework of a projec-wide decision flow 

(Fig. 4-1) which uses human nealth and environmental risk as the basis for site-specific 

decision-making. 

RFI Work PIan for OU 11 7 4  Addendum I P-1 July 7995 



AGGREGATES IN CHAPTER 5. ADDENDUM 7 

3 4 4 w  I Outfall 
3-027 I Ou<atl 

I mmge area 
Storm drains anc? 3Q=(51. 

3956(k) 

mvllnU OR AOC AGGREGATE SUBSECTION BASIS OF AGGRECA7lON NUMBER OF 

AGGREGATE 
NUMBER I DESCRIPTION 1 1 1 P R S s I N  1 

5.13 I NA 1 

5.14 I NA 7 

M56(k) is source to 2 I 3*052(b) 
5.75 

I 5-12 

3-0Wb). 
3452(a.e) 

l 2  G3d06 is source to I 3QS(e) 

3452(ae) am sources to 3 
3-054(b) 

Outfall 

1 NA 3401 (e) I StonSearea I 5.17 

G3-07c area and 
34Wb). Cutlet discharge 5.1 8 Proximity 

equipment 
s:orage area 

7 

2 

- 

I 3-00:(i) 

c 
3404(c.d) I Dumpsrerareas 1 5-23 Similarity 2 

I SWMU 3975 I 5-24 I NA 1 7  
Ouplkato of 3453 

I 5a20 
Two former I sorace areas 

Retated to the Asphalt 1 I Batch Plant I 
Radioactive liquid I waste tanks I NA 

I 3907 Decommissioned 5.22 I firing site I 1 NA 

3452(f) Duplica:e of 
SWMUs 3- 
013(&b) ! NA 1 7  

I 3-0e2 I 5*26 
Duplicate of I SWMU 3-003(a) 1 NA I 1  

I I3dcS(b,c) 1 Ouplicatesof 
SWMU3412(b) I I' 
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In :his approach. investigations are p9ased TO address decisions in a sequenzial manner, where 

each decision brings the efforts a: OU 1114 closer to :he ultimate goal of selecting and 
implementing an appropriate corrective action. The LANL ER Prcject decision sequence 

(Fig. 4-1) is applied, along with a series of corresponding technical assumptions, :o each 

decision. The decision flow translates each phase of the RCRA corrective action process into 

an operational sequence of questions (i.e., it addresses each phase of the Corrective aaion 
process by identifying one or more decisions that can be made bass6 on the collection and 

evaluation of defensible data sets). The decision flow anb technical assumptions were tomally 
discussed and approved by a Task force ConsisTing of senior represm:atives from DOE !he 
Environmental Proteaion Agency (EPA), Region 6. New Mexico Environmen: Department 

(NMED), LANL, and Sandia National Laaoratory, 

RN Work PIsn for OU 7 7 1 4  Addendum 7 4-17 July 799s 



Technical Approach Chaprcr 4 
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Fig.4-I, Fr;amework for project-wide decision flow. 
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EPA requires CMS 1 
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NO 
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Corrective 
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Cluprer 3 Tecivticni Approaclt 

4 3  Sitewide Investigation Approach 

DQOs are requiremenfs that specify the quality of data collened during :he R f l .  The formal 

DO0 planning approach developed by EPA consists of seven s t e p :  1) state :he problem. 2) 
identify the decision. 3) identity inputao the decision, 4)  define the stucy boundaries. 5 )  

develop a decision rule. 6) specify limits on decision uncertainty, and 7)  optimize :he design 

forcollec?ing data. The sampling and analysis plans for most PRSs are based on the screening 

assessment aecision in which DCIO input is prespecified: :herefore, a formal DO0 process is 

not followed for these PRSs. The prespecitied, generic D O 0  inputs tor screening assessment 

decisions is presented below, along with a description at the approach used to specify DOOS 
for all PASS in Chapter 5 ,  kddendum 1. 

/ /, 

/ 

43.1 State tho Problem 

The purpose of The first step of The DO0 process is to summarize what is known about ?he 

potential contamination problem at each PRS. Archival information is compiled and evaluated 

and field reconnaissance visits are made tc formulate a conceptual moue. This intormation is 

summarized in the description and history subsecion for each aggregate in Chagter 5, 

Audendum 1. These historical data helg devOlop a list of Chemicals of potential concern 

(COPCs), summarizec! in TaSle 4-3, and a conceptual exposure model for each aggregate. 

which is discussed in Subsecion 0.4 of this chapter. 

4.32 Identity the Decision 

After t h e  description and history have been documented. the next step in :he DQO grocess is 

to identity :he decision to be made. The planning team determines where each PRS falls in the 

RCRA decision sequence (Fig. 4-1). As noted above, PRSs are sampled to evaluate the site 

screening or screening assessment Cecision (Fig. 4-2). Tne objenive of the generic ScreeninS 

assessment decision statement is to dewmine if a release has ocurred d w n i t h t h e  i' 

environmental concentrarion exceeds conservative screening action levels. 

;' 

For certain PRSs, historical 1nforrna:ion is adequate to identify potential contaminants and 

estimate :he volume of contaminated media. For these PRSs. it is more efficient to collect 

sufficien! data :o conduct a voluntary corrective action (VCA) an expldited cleanup (EC), or to 

conduc: the RFI Phase I and Phase I 1  investigations within a single field mobili2a:ion. Such 
exceptions to the generic screening assessment decision statement will be documenfed in the 

investigation approach and objectives subsection tor each aggregate in Chapter 5 ,  

kddendum 1. 

3 * 
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TABLE 4 4  

baa i 0.6 

BACKGROUND AND SCREWING ACTlON LEVELS FOR REGULA7ED SUBSTANCES AT 
OU 1114 

30 I 400* 

CHUIlCAS Cf CONCERN CRGL' 

July 799s 

MUCUW I 0.04 1 NA I 24 
NICkdl I 8 I 26.7 I 1 6 C O  
sllvar 2 I NA I 400 

Contract.requirsd pOanfilafi0n llmlts (CROLs) for soil iAppendlx J of IWP ( U N L  
?993.7077)1. 
7he scrmtnG adan level (SAL) is less mnn me CROL: therefore, specla1 analpcat 
wN(cBd m y  be mulntd. 
NA = Not avaike0le. 

futtter action i t  mau~reo. 

Ejpblrshing Lead asanup Levels at Supemnu She: (EPA 1994.7209). 
k c p u n  e: at. I 98t.0211. 
Detennlned by Labontory rlsk aJSesmnt COrtItnlRB6. 
Assuming toTc soil misturn. 

a 8ackgmune compar~scn should be  pedormed for mts compound to aetermlne It 

Sal SAL baW on EPA OSWER OlrscJve 9355.4-12 'Rewsed In!erlrn Guidance on 

4-73 REI Work Plan for OU 1114, Addendum T 



CIiaptcr 4 Teclmicd Approuclr 

43.3 Identity Decision Input 

After specifying the decision to be made, the !hird step of tho DQO process involves identitying 

the input to the decision. The objective is :a identity all informational input required to resolve 

the decision [including, when possible, rhe screening action levet(s)] and to list all the 

environmental variables or charactoristics that neec to be measured to provide intormation 

requirecl to make the decision. The generic screening assessment decision input sta?es that the 

decision input includes the screening action levels or background levels for each potential 

contaminant. fn cases where screening action levels are not available, they will be calculated. 

In Some cases the PRS archival data are adequate t o  focus the investigation on $articular 

contaminants. For examgle, at capacitor storage sites a defensible approach may be :a focus 

?he study on polychlorinated biphenyls (PCBs) alone. It the historical data are uncertain. a 

complote analyto suite may be nooded to determine the list of constituents of concern (COCs). 
I f  fewer analyres than the standard lis! of ACRA analytes are being analyzed at a PRS. then 

tne information supporting a reduced analyte suite will be included in thQ investiga:ion 

approach ana objectives subsection for each aggregate in Chapter 5 ,  Addendum I. 

43.4 Octine the Study Boundarlcs 

The generic screening assessmen: aeclsion boundary stares tnar the spatial domain is the 

aoundaries of the PRS as detined in the Facility for Information Management. Analysis, and 

Display (FIMAD) database. Samples submitted for laboratory analysis will 136 colleceb from 

the poflion of the soil (or Sedrock) horizon that is mos: likely to contain COPCs. For example, 

samples collected for volatile organic compounds (VOCs) will be from deep-surface corings 

(greater than SIX inches depth). Temporal variation is not an issue tor sampling any PRS. This 

generic s!a:ement applies to all PRSs in Cnapter 5 ,  Addendum 1. The rationale !or 

PRS-speci!ic soil sampling depths is presented in Subsection 5.0 and the investiga:ior. 

approach and OSjectives subsection for each aggregate in Chapter 5. Addendum 7 .  

43.5 Decision Logic 

The main goal of the screening assessment is to dctermine if there are any COCs in site media 

(Fig, 4-2). The generic screening assessment decision rLle statement declares: it the maximum 

concentration of all hazardous constituent Concentrations is below the screening action level 

( S A b 6 r  background concentration, then propose NFA for this PRS. Comparison to !AN1 I/ 
aackground will 38 made accordinGto guidance provided in ER Project Policy Paper, Statis:ical 

Comparisons :o Backgrouna. Par: 1: (ER Project Assessments Council 1995. 1218j. Befare 

gropcsing NFA for a site. the data will be reviewed tor mulriple constituents tnat are marginally 

, 

/ 
i 
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Teduricd Approach Cl1uprcr 2 

* ldontity constltuents of potential concern. - ldentify environmental media of concern. 
-Review the ca?a for each (PRS) for each media. - lcentify appropriate SALS or background. 

Do any 
constituent 

differ between QA 
samples and sire 

Yes concentrations Constiwen: Is 
nor a COC. 

samples? V 
I 
'I 

Constituent is data greater than 1- n-qt a COC. Nu 

7 

j 

I 
I 
I 
I 

I 

7 

site concentration 
greater than the SAL or 
applicable regulatory 

Cansawent is 

a inarwnics am comparec to WI\;L EackEmunu 
aXmmaaMms and all detsC*Q organics am 
rottined as WP6. 

1 Chemical will be R f l  phsse II eats caitectian or ri* 3jJesdrnent 
retained in 1 subsequent analyses3. 1 

Fig. 4-2. Screening asessment flcw ckart. 
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loss than the SAL. If any hazardous constituent concentration is greater than the SAL or 
background concontration, then either conduct a Phase I1 RFl investigation, a VCA, or  proceed 

10 a corrective measures study (CMS) for this PRS. 

A Phase 11 investigation, VCA, or CMS will be selocted based on the ability to conduct a 

Sasoline risk assessment with Phase I data and availability of an obvious remedy for the site. 

Decision rules for Sites where scroening assessment is not plannQd will be presented in the 

investigation approach anC objectives subsection for each aygregate in Chapter 5 ,  

Addendum 1. 

SALs are media-specific, risk-Sased concentration levels for potentizl contaminants derived 

using conservative criteria. The motivation for dovoloping SALs is to adequately discriminate 

betwoen problom and non-problem Sites so that resources are used effectively. SALs for  the 

primary COPCs at OU 11 14 are proviaed in Table 4-3, In most cases, SALs for nonradiological 

constituen:s are based on the methodology in Proposed Subpac S of RCRA to calcula:e action 

lovols (€PA 1990, 0432). Radiological SALs are based on a IO mrern per year dose using a 

consorva!ive residential-use exposure sconario. SALS for  radionuclides can be derived using 

tno residual radioactive material (RESRAD) model that has been devel0ped for the DOE 

(Vu et al. 1993, 1014). However, if a regu1a:ory standard exists and is lower than the value 

derivod by these methods, this lower value will be used forthe SAL. The derivation of SkLsand 

:heir values is discussed in Appendix J of the IWP (LANL 1993, 1017). 

It is important to noto that PAS decisions beyond the screening assessment will not be made 

based on the maximum observed value. SALs are not cleanup levels. Cleanup levels will bo 

based on sitespecific risk evaluations and as low as reasonably achievable (ALARA) criteria. 

Risk assessment is typically based on the 95% upper confidence limit of the average 

concentration. LANL's approach adopts the Superfund risk assessment guidance !or chemical 

constituents (€PA 1991. 0726) and DOE'S RESRAO model for radionuclides (Vu et ai. 1993, 

1014). In both cases the average concentrations within appropriate exposure units (€Us) 

should be used as input to the decision. 

I t  !he sito investigation results in a determination that remediation is necessary. :he selected 

rernodiation alternatives must achieve acceptable risk levels. Choices between alternatives 

that meet t h e  human health risk requirements will Se based on additional tactors such as 

ecological impact, cost, socioeconomic impact, publiclcommunity input, regulatory concerns 

(in addition to risk), anC impact on LaSoratory 0pera:ionS (Appendix I of the IWP) (LANL 1992, 

1017). Note :hat all actions refer to gotenrial or known Contamination in surface or subsurface 

R N  Work Plan for OU t f f 4  Addendum 7 5 - 7 7  July 7995 



e soil. There is no indication that other contaminated media exist which might require other 

technologies (e.g.. steam injection for vadose zone contaminants). 

A PRS may be proposed for NFA if: 1) no COCs are known or found present at concentrations 

above SALS of background (whichever is appropriate) based on historical data or Phase I , 

samplin$ 2) COCs are judgec not to have been released and%likely to be released in the /’ 
future: or. 3) some Other regulatory program takes precedence. NFA designations are possible 

at any point in :he remedial process. Appendix I. Subsection 4.1 of the IWP presents a detailed 

discussion of the rationale for NFA or DA based on archival information (LANL 1993. 1077). 

A 

Chapter 6, Section 6.0 brlefly presents the basis for NFA and DA decisions for PRSs in 

Addendum I. PRSs proposal !or NFA or DA in Addendum 1 are listed in Table 4-2. 

VCAs will be undertaken when necessary to protect the health and safety of the public anG 
Laboratory personnel. when waste site conditions are such that a VCA is an appropriate 

response to stop further mlgration or dispersion of contaminants into the envirocmen:. or when 

cost-effective. In units of limited area where hazardous constituents are known O r  SUSpeC:ed, 

a VCA will be initiated (e.g.. removal of soil), guided by field screening to the point where 

repulntory cleanup levels are accomplished. After the VCA is completo, confirmatory Samples 

will be submitted for fixed-laboratory analyses. 

o f  /’ 

4.3.6 Design Ctiterfa: Limits on Decision Errors 

The limits on decision uncertainty or survey design criteria are specitic for each PRS 
aggregate. Most screening assessment decisions are based on judGmenta1 design criteria 

because there are no quantitative historical data to use in a statistical survey design. 

Judgmental lesigns are based on biasing sample locatlons to visual or gecmorphic indicators 

so that there Is increased probability of hitting the maximum constituent concentration in a 

PRS. Key assumptions of the biasing scheme are tested by collecting field quality assessment 

samples. Field quality assessment samples include collocated samples and samples 

downgradient of the expected maximum constituent concentration. 

For sites where a more sophisticated approach is taken beyond the screening assessment, 

quantitative decisiorr performance requirements will be developed. The assumptions behind 

these statistically desiSned sampling and analysis plans include: the spatial heterogeneity of 

contamination at the site. the desired proSability of detecting contamination. and the likely 

concentrations of COCs given the his:oricnl Sit0 informa:ion. The expected he:erogeneity of the 

site will be summarized by a simple conceptual model of contaminant release and subsequent 

environmental transport. for example, his:orical photographs of a salvage yard show the 

July :995 4-18 RFI V J O ~  PIan ftYr OW IT Id, Addendum 7 



location of equipment storagll and staintng that will be preferentlally sampled rn tnc RFI 

investigation. This information also Sounds the probability of detecting stains of this stze. 

Site-specific information uSeU to  aesign the sampling and analysis plan will Se presen:ed In !he 
investigation approach and objectives subsection for each aggregate in Chapter 5. 

Addendum 1. 

No RFI investigation is currently desic~ned to collect Uata that meet requirements of a Saseline 

risk assessment. Developins a defensible sampling and analysis plan for risk assessment 

inves:iga:ions requires specitying decision error tolerances. However, data ob:ained !rom an 

RFI investiga:ion can be useU to determine i f  con:aminant concentration limits established Sy 

SALS have been oxceoded. and if additional data collection is necessary tor risk assessment. 

43.7 Optimize Design: Develop a Sampling and Analysis Plan 

The last step of !he D O 0  procoss is ro evaluate alternative sampling and analysis plansfor data 

collecion and to selec? the plan that is exgected to mce: the DQOs in :he mos: cost-etfecive 

manner. For most sites in Chapter 5, Addendum 1. a judgmenral samplinpanalysis plan was 

developed 70 meet the screening assessment DQOs. The sampling ana analysis plan is 

presented in the sample IoCatlOm and me!hods and laborarory analyses subsectibns for each 

aggregate in Chapter 5, Addendum 7 .  

For a small subset of si!es. some quantitative decision performance requirements v~ere 
establfshod and 3 s:a!istically basod sampling and analysis plan was developed. Statistical 

design optimization requires pertinent es:ima?es ot uncertainty. general understancing of the 

underlying distribution of the COCs, and a comgle:o set of 000s. Professional judgment is 

rCllQd upon determi&ng whnre.Jfake.sim&However, even a sampling and analysis plan / 
that vc$s a Statis:ical model !o help selocr the number of samples, 

with the chomis:s anc! sta:isticians tc dQtermine the most efficient way to generare data of 

acceptable quality as defined by the end set. Some issues considered include: the sensi!ivity \/ 

of the an;ity:ical merhou compared 70 the SAL cr other decision point, the pertormance &Hd;, 

m a d - o n  LANL matrix samgles, turnaround times, and ability to measure multiple constituents 

of p0ten:ial interes: at once. In most cases, the magnitude Of analytical error is expected to be 

small compared to sampling error. However, when evaluating statistical designs, measurement 

error is simultaneously evaluated to ensure that the expected performance ot the method wrll 

achieve the sratea DQOs. 

-Yo fanp' .  l U L & h ' C h I j l  

N e $ ,  A -%.+..+.,,* 

ana / Hical methods f o r - e i d a  screening assessment or risk-based decision involves Working k'' 

d e  

t &dI 
/ .  1. 
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Assuming that the screenins assessment yields values higher than SALS anC background for 

constituents of interes:. these data are often Valuable In evaluatlng alternative CesiSns for 

tucher data colleabn in support of risk-based CeCiSiOnS. A variev Of S:atlStiCal survey 

metnods appropriate for estimatins means are discussec! in the IWP anC will be considerec! in 

f u w e  phases a: data col1eCTion (LANL 7993. 1017). In addition, future phases of the RFI 

investigation will consider the impact of multiple source terms on contaminant rnipration and 

Cistribution. 

4A Conceptual Site Model for OU 7774 

A conceptual site model was develcpeC for each PRS aggreSate to help identify the location 

and magnitude of sampling needed to accurately characterize tho PRSs at OU 7 7 7 4  The 

conceptual site mceel shown in Fis. 4-3 identities htstoricnl sources of environmental release. 

migration, potential current sources of contaminants, potential release mechanisms. contact 

media. artl exposure routes and receptcrs !or OU 7 7 1 4  Formulation of :ne conceptual site 

model iorOU 7 7 7 4  is based on available PRS information. Funher refinement or development 

of sepante models may be necessary based on data gathered through the RFI. 

Chemicals or ndionuclides at OU 7174% may have been released into the environment Via 

drainages, outfatls. IanCfill areas, spills. leaks, or spattering to surface soil from storage areas, 
storage tanks. or surface impoundments. After contaminan:s have been released into the 

environment. they can po:entially migrate via: 1 ) liquid infiltration into near-surface or subsurface 

soils that may reach groundwater via faults or surface water via seeps, 2) volatilixatitn into 
ambient air. 3) wind entrainment O? contaminntod Cust and deposition onto S U r h 3 3  soils. and 

C) surtace water ovefilow anC then runoff resulting in the cor;tamina!ion of sediments in 

drainage channels. These pathways are lucher described in Table 4-4. . 

The major environmental media that may be contacteb by receptors, and the resul:ing potential 

human exposure pathways are described below. 

4.47 Potential Human Exposure 

The environmental media throush which human exposure could occur include soil, air. surface 

waterlsedimenr. and debris. Although c0ntaminan:s could misrato to perched groundwater via 
faults or fractures, it does not present a potential exposure pathway because the main aquifer. 

at more than 800 f t  deep, is the only aquifer used for domestic watsrsupply. I: is highly unlikely 

that contaminants could migrate to this depth. Section 3.0 of Chap:er 3 contains a discussion 
of the hydrology of the main aquifer beneath OU 11 14 (LANL 7993, 1090). Currently. there are 

no groundwater wells on site. 

July 7995 4-2u RR Work Plan for 00 7 7 74, Addendum 7 



HISTOWCAL 
HISTORICAL MIGRATIOW POTLNTIAL POIENTIAL 

HlSlORlCAl RELEASE CONVERSION CURRENT RELEASE COHTAC'I ElCOSURE 
RECfPlOR SOURCES UECHA#ISM MECHAMSU SOURCE UECHANISU UEOIA ROUTE 

FUTUSE RECREAmNAL USER - 1 

-* 

\... . 



Technical Approach Cllupm 2 

PATHWAYSlMECHANISM I CONCEPTIHY POTHESES 

HISTORICAL SOURCES 
. 

-0peration~'procosses that contributod to tho creation of the PRS 
(I.u., stongc area. etc.) 

TABLE 44 

SUMMARY OF RELEASE PATHWAYS 

PRS RELEASE 
MECHANISM 

-Any spilling, leaking, pumping, pouring, omi2ing, omprying, 
dischasing. injecting, leaching. dumping, or disposins into the 
environment 

Atmosphene dispcrsion 
Panculare dispersion 

Volatilhnon 

- Entrainment is limited to chemicals in surface soiis - Entrainment and deposition (116 Contrallod by soil propoties, sur!aco 
roughness. vqetative cover and temin, as wall as a!mospheric 
conditions 

 he water will flow into the canyon 

Infiltration 

I -ChemiwI.anspon by surface runoft can occur in solution, sorbed to 
suspended sediments, or as mas movement of heavier bed 
sediments 

. . . . .- _-_ - Infilmtion into Sudaco soils doponds on L!e ram of precipitation or 
snowmelt antecedent soil water status, daph of soil, and soil 
hydraulic proponies 

-Infiltmhon into the tuff acpcnds on the unsatunted flow propcnios of 

*Surface runoff may cany chemicals beyond the OU WunCary 
*Contamincited surtnct runoff may infiltnto the canyon-bocom I alluvium 

Leaching 

1 I Sedimcnb -Sueace soil orosion and scdimont transport is a function of runoff I intenaiw and sail omerties 

infilmion to enter the subsur!ace regime 
*Stom warerlsnowmelt can Cissolvo chemicals from soil or other solid 

modi& making them availablo for conma 
*Water solubility of chemicals and rhoir mlativa affinity for soil or other 

solid media affects the ability of leaching to cause a releaso 

*Chemicals dispersed on the soil sueace can be collecred by surtaco 
water mnoff and concontmted in sodimontation arms in 
dminagps 

I -Erosion of drainage channals a n  extend the area of conraminant I dispersal in the dninape 

I I Alluvial aquifers -Sur!acc runoff Cischarged to the canyons may inliltnto into I sM!irnenB of channel alluvium 
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PATKWAYSlMECHANlSM 

Soil erosion 

TABLE 4-4 (C-6) 
..- 

CONCEPTIHY POTHESES 
-loaching and subsopuent rosorption a n  extend the area of 

-Tho orosion of surtace soils is doponaont on soil propotties, 

contamination 

vqetatrvo cover, dope and sspoct. exposure to the form ot tho 
wind, and precipitation intensity and frequency 

Ocpositional arcas as woll as erosional aruas exist. and oroswc loss 
ot soil may not =cur in all locations 

*Storm wator runoff can mobilize soiisfsedimonts, making rnem 
availab!e for Contact - Storm Intensityflrequency, physical propaflies of soils, topography, 
and ground Cover dotemino the otfoctivonass of erosion as a 
folease mechanism 

Erosion may also enlarso ?he contaminated area 

SUMMARY OF RELEASE PATHWAYS 

Mass wasting 

y'' c- 

-The loss of rock trom the canyon walls is a discontinuous, 

-The mto of the orocoss is oxtrcmclv slow 

obsorvablo ptocoss 

Rosuspsnsion (wind 
suspension) 

Excavation 

-Wind suspension of Contaminated soiWsedimentas dust makes ~ 

- Pnysical propettios of to i l  (o.g., sil! contont. moisturd content), wind 

chemicals available for con!aa via inhalatlonlingestlon 

speod, and suo of oxposod ground sutfaco deTCfinint3 
effectiveness of wind suspension as a release mechanism 

Wind susponsion can enlargo the area ot contamination and create 
additlonal orpasuro pathways, such as dcposition on plants 
followod by plant consumption by humandanimals 

Manual or mochaniml movomont of contsminated sod during 
construction. rcmcdiation. or other activities makos 
contaminatod soil availablo for dermal contact, ingestion, and 
inhalation 8s dust 

proportics of soil, weather conditions, and magnitude of 
excavation activity (Le,, dopth and total aroa af cxcavation) 
influence the otfectiveness of excwation as a release 
mcchanism - Excavation can increase or dcwcase me size ot the contnminatcd 
area depending on how tho exWvatW material is handled 

-Tho method dl oxcavation (Le.. type 01 equipment), physical 

If environmental media are found to be contaminated and SALS are exceeded. the human 

exposure to :heso contaminants will b e  quantified in a baseline risk assessmen:. Human 

exposure may be estimated for bGth current and future land use assumptions. Currently, :he 

land within t h e  boundaries of OU 11 14 is used for Laboratory ogerations, two griva:ely owned 

cement mixing plants (on land leased from DOE), and the privately owned Royal Cresr Trailer 

Court (on privately owned land) IocateC approximately 0.25 mile east of :he nearest PRS 
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Technicd A pproaci: Chuprrr 1 

(61-004) within OU 1 114. Future land use could encompass recreational users and con:inued 

Laboratory operations: future residential use is possible but no: as likely. Theretore, :he 

following general land-use categories for OU 1 114 have been identified: 1) continued Laboratory 

operations; 2) recreaticnal land use: and 3) residential land use. Assumptions made for the 

three land-use scenarios are described below. 

44.1.7 Continued Laboratory Operations Scenario 

In the foreseeable future, land use is likely to Se similar to current Laboratory operations. 

Populations of on-site workers (individuals who work on or near the site) and cons:ruc:ion 

workers (indivicuais who would be exposed to near-surface and subsurface soils through 

varlous activities including excavation) are likely to be the reasonable maximum-exposed 

individuals for the continued Laboratory operations exposure scenarios. 

On-site workers (e.$, maintenance workers, office workers) coulc! be routinely exposed :o 
contaminated media: therefore. this scenario is considered a reasonable-maximum exposure 

scenario forthose PRSs in OU 1174 tha:consist of potential surface contamination (0 :o 6 in.) 
on the mesa top. Surface Contamination above SALS will be evaluated for both current and 

future risks in a baseline risk assessment using the on-site worker scenario. The types of PRS 

aggregates with p0ten:ial surface contamination on the mesa top include: suface disposal, 

pointlspot spill(s), outfalls. and storm drains. 

The construction worker could be exposed to Subsurfface contamination during excavation 

activities. Once subsurface soil is excavated and brought to the surface, an-site workers could 

also be exposed. Therefore, PRSs in OU 11 14 :hat consis: ot subsurface contamination above 

SALS will be evaluated in 8 baseline risk assessment using the construction worker and on-site 

worker scenarios. The types of PRS aggregates with potential subsurface contamination 

include: surface disposal, storm drains. USTs, outfalls, poinVspot spills, and disposal pits. 

Exposure pathways relevant :o workers include: 1) inhalation of fugitive dust or volatile 

compounds: 2) incicental ingestion Of contaminated soils: 3) direct dermal contact with 

contarnina:ed soils: and 4) external radiation (Table C5). 

e 

e 

a 
July 7995 4-24 RFl Work Plan for OU 7774, Addendum 7 



TABLE 4-5 

SUMMARY OF EXPOSURE ROUTES IN THE CONTINUED LABORATORY OPERAnONS 
SCENARIO 

I EXPOSURE ROUTE I 1. 1nnala:ion of ambient a i r  
(fugitive dust or volatiles) 

I 2. Incidenal ingestion of soil 

3. Dermal contac: with soil or I debris 

14. External radiation 

ASSU MPTONS - Fugitive dust is genemted Sy soil diauhances (Le., 
bulldozers, trucks. and other @am-moving 
equipment) dun ng construction activities - Construction activities may expose subsufiaee 
chemicals to the surface &e., excavation) 

-There may be volatile organic compounds in near- 
surtace and subsurface soils that would contribute 
to t!w inhalation exposure - For dust transmr: indoors, it can be assumed that 
indoor c0nwn:rations are less than those outdoars 

-For vapor transport indoors, concentrations indoors 
and outdoors can be assumed to be equivalent, 
except at sites where subsurface soil gases are 
entering indoors; in this case, mpor concernrations 
inside could exceec those outdoors 

-Incidental ingestion of surface or subsurtace sails may 

- Off ice workers woulc! be expected to contact much 

occur as a resuh of construction acrivities 

Jess soil and dust :ban constructon workers 

-Skin surface area available for contact with soil 
includes arms, hands, face, and head - Irradiation from radionuclides on the p u n d  surface 
or debns may OCtur 

4.4.1 2 Recreational Scenario 

The recreational scenario is a current Scenario in some areas of OU 1114 and is the most 

probable future scenario fo r  PRSs consisting of surface contamination (0 to 6 in,) on the canyon 

wall or canyon bottom. The recreational scenario may include camping, hiking, and hunting. 

PRSs in OU 11 14 that consist of surface contamination above SALS on canyon walls and/or 

canyon bottoms will be evaluated in a baseline risk assessmont using the recreational 

scenario. PRSs that are located on the canyon walls and/or bottoms are primarily ourfalls. 
PRSs that have surface water runoff into a drainage channel or an associated outfall, will also 

bQ evaluated using the recreational scenario. 

a 

<. 
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Recreational users at t he  area could came into contact with COPCs through ambient air, 

surtace soil. sedimens in drainage channels. and pooled surface water. 

Exposure pathways associated with recreational activities include: 7 )  inhalation of fugitive 

dusc 2) soil ingestion: 3) dermal contact with soil: 4) external radiation: 5) dermal contac: with 

surtace water: 6) incidental ingestion of surface water; and 7) ingestion of contaminated edi51e 

plants (pifion nuts and berries). No body of wa!er larse enough to support a consiston: supply 

of game fish exists; therefore. expature :o contaminants by consuming contaminated fish is not 

a viable pathway for this site. Recreational exposure routes are further described in 

Table 4-6. 

7. lnhalatlon of ambient 
alr (fuclam dust or 
Mbtll6S) 

2 Inddental lngestlon 
of solVseUlmsnt 

3. Dermal canad wl!h 
solllsedlment' 
debris 

-fuglttvo Cust Is genefated by me wlnd and durlnc roetaatlonal 
actrvltles (e.g.. ClC blklng) 

-There m y  be volatlle conatltuents on site tha: would 
contribute to me InhalaUon exgosum 

-1nddental Ingestion of sur?ace sol1 or wlments may occur as 
a result of mat lanai  advltles (stnncard dally soil lngestlon 
rates for adults and cnilcnrn are used) 

-SMn surface area nvallat)le for cantact Indudas arms, hanCJ, 
face. legs, upper boUy. and need (the Camping event occur3 
In warn weamer). 

5. Dermal fonfactwitt! 
wrtace water 

6. Accidental Ingestion 
ar surtace water 

*Epnememl sueoms may be pmtmt as a resulr of sndwmelr 

-Roin?all events result In pooled water 
-SmnalnC; wator occurs aRer the ralnfali oven? beforo It seeps 

ana summer rnlnfall 

into me cmuna 
*Ephamenl streams may be present as a result of snowmelt 

-Rainfall events resul: In pooled water 
*Sanding water occurs atlor the mlnfall euont betore it seeps 

-Pinon nuts and wild berries pmwinp In tne canyon may nave 

anc summer rainfall 

into tne ground 

taken up contaminants rrom sail/wnaff 

4 . 4 7 3  Residential Scenario 

J 
0 

me resid ntial scenarlo is considered an unlikely future land-use scenario !or OU 1 t 14: 

however,&e residential development cannot be ruled out, this potential exposure scenario 

must be considered. Potential future on-site residents would be exposed routinely to 

near-surface soils through activities such as recreation and gardening; therefore, this scenario 

L W '  

I 

is considered a conservative exposure scenario for&PASs in OU 11 10 that consist of J 
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Clluprer 4 

2. lncidensl inges:ion 
of soiYsedimn: 

Technical Approach 

~. 

* Incdeml soil inpesron of su?!a!ace or s w r t a c e  sad may 

-Children would be ewes to tnges: rare sod ana dUStman 
occur as a rosult ot resrCen3al a m e s  

a c u b  

potential surface c0n:amination (0 to 6 in.) on the mesa top, Surface contamination above SALs 

will be evaluated for both current and futurr? risks in a baseline risk assessment using the e on-sire resictenrial scenario. 

4. Ewremal radutcn 

5. Dermal consc! wm 
surface wa!er 

6. lncidontal ingestion 
of sulaca warer 

The cn-site resident may also be exposed to Subsurface contamination if  it is trrought to t h e  

surface during excavation for a hame, or may be exposed to subsurface volarile Contamination 

t h a  migra:es in vapor for7 into the on-site residence. Therefore, PRSs in OU 11 14:hat consist 

of subsurface contamination aSove SALs will be evaluated in a baseline risk assessment using 

!he on-sire residen:tal scenario. 

The poren:ially~applicable exposure rou:es for a resident are described in Table 4-7. 
v 

ic 
TAB LE 4-7 

~ ~ - 1rradia:ion tmm rad~nuchaes on me ground wr!ace or cebns 

- Ephemeral stream may be presen: as d r w n  or snawmB 

- Rain!all events resut In ~ l e d  water - S!anQing wa!er occurs a?er me ralnfall event before Ir seeps 

Egnemeral steams may De present as a rb~rtrat sngwmelt 

*Rainfall events resutr in m l e d  water 

may o t e u r  

and s u m r  rainfall 

into me ground 

an8 summer rainfall 

SUMMARY OF =POSURE ROUTES IN THE RESlDENTlALSCENARlO 

~~ ~~ 

soiVsurtace water 
Pibn n u s  and wlc bemes my nave taken up corI~minam 

0 Prwucetrbm nomegardens may take ua antamants from ~ i from willrunott 

~~ 

Finpestion of pinon 
nuts ane wries 

1 

1 1 EXPOSURE ROUTE I bSSU M PTIONS -* u 
I I \.-- 
1. Innawlon at ambient 

sumrraca WIIS mat wouia conmbute to me Innahwn 

- For dust tramx~or: indoors, rt can be assumed at indoor 
COnCenmtions are leu Ran mose oGaoors - For vawr nanspor: tnawrs. Cancentrations indoors ana 

ou!dmrs c a n  be assumed to Be wurvakm. exmz at s:es 
wnwe subsurface soil Gasas at0 entenng inamrs: in ma 
case. vawr Cdncentrabonf insee mule excwa nose 

QXpoSUrf3 

OUTCOOE 

I - Snncmg water occurs aRer me rainfall event mtore IT m s  1 Into me prouna 
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Chuprcr 4 

4.5 Identifying Chemicals of Potcntlsl Concern 

The firs: step in evaluating nsks at a site is to icentify :he COPCs. COPCs are defined as 
chemicals. resultinS from current or past activities, :ha: are detected above reponable Ieve1S 

or at concentrations above naturally occurring levels and :hat have been determined not to be 

sarnplins or laboratory anifaczs. 

The objec!ives of the Phase I sampling activity. or screening assessment, are to accomplish 

the following: 

1. Confirm tne presence or absence of anticipated COPCs from known site 

activities: 

2. Use broad-spectrum analytical methods that will allow for a reasonable 

determination that addi:ional COPCs are not present (e.& the evalua:ion 

of tentatively identified compounds ifom mass spectral scans): 

3. Select analytkal methods primarily on the basis of sensitivity toranticipated 

COPCs at their SALS and secondarily ?or broad-band spectrum capability; 

and. 

L. Estimate i f  the concentration of each COPC is grearer than some method 

threshold. 

Chemical constituens that are essential human nutrients such as potassium ant2 magnesil;m. 

may also be screenee if :fieyare present at c0ncen:rations that are not toxic (€PA 7 989,0305). 

The main classes of COPCs identifiee for OU 7 1  14 are VOCs, semivolatile organic compounds 

(SVOCs). metals, and radionuclides. These categories correspond to a methoc of analysis 

used to quantify theirpresence in samples. Section 7.0 of Appendix 0. Sampling Methods, lists 

the LAN1 ER standard operating procedures used for these standard suites of chemicals. 

Types of VOCs found at OU 7 7 14 include solvents anti chemicals used in laboratory projects. 

SVQCs that may be founc at OU 1 t t 4  include PCBs used in transformers. Pesticides and 

herbicides were also stored, handled. or applied a: specific locations. These substances are 

measured by specific analytical suites. 
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TECHNICAL APPROACH o0 
4.1 Aggregation of Potential Release Sites ( P d )  ' i 

The potential release sites (PASs) to be evaluated in this Resource Conservation and 

Recovery Act (RCRA) facility investigation (RFI) work plan were aggregated for Operable 

Unit (OU) 11 14 by proximiv, physical similarity. and similanty of RiSoncal use. Chapter 5 
in the RFl Work Plan for OU 11 14 covered 10 aggre~ates composed ot 53 PRSs ( U N L  

1993, 1090). Chapter 5 in kpendum 1 to :he RFI Work Plan tor OU lit4 covers -it, c' 

a5grCgateS-COmpOSed o 1 , ? 5 , E f a b l e  4-1 lists aGgregates in Chapter 3 UT 4 
- .  .- 

l;j 
I t  *e 

Addendum 1, :he PRS numSets. and generic strategies used for aggregmon. The fim 

digit(s) of the solid was:@ nanapemect unir (SWMU) or area Of concern (AOC) number 

identifies !he technical m a  in which it IS located. Table 4-2 lists PASs discussed in 

Cnapter 6 of Addendum 7 that are candidates for no further action (NFA) or deferred 

aaion (DA), including cri:eria used for t hee  decisions. An NFA decision that %based on 

absence of human health risk does no: imply that ecological r isk do not exist. Ecological 

risk assessment process IS descri3ea rn Subsection 4.5 

. -* 
I, 

i / "  

:echnicrtl approach for data collection and evaluation as documented in C h a p t e h f  !he / 
JnStallation Work Plan (JWP) (!ANI. %3&3.&&. This technical approach is an efficient, J 
befensible, and effective method of data collection for support of environmental 

decisiohmaking. The LaSoratory's approach is an adaptation of the Degacmen: cf ; 
Energy's' (DOE) streamlined apgroach for environmental restoration (SAFER) which * 

combines elements of the data quality objecrnres (DOO) p m c e  Me IWP) ,/ *'  

Alamos National Laboratory (LANL), these tools are applieU within the framework of a 

projec-wide decision !low (Fig, 4-1) which uses human health and environmental risk as 

the basis for site-sgecitic decision-making. 

PQC rG fl 

t 'I 

.4 
wh nrq  rtrw; 

and the observational approach (Appendix G of the IWP) f t A  17). At Los J 

r, Y 

JJ+ I P Y ~  
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TccJmicuI Approach Cilupter 4 

TABLE 4-1 

AGGREGATES IN CHAPTER 5, ADDENDUM 1 

C-3-006 is source ro 

4 - 2  RFl Work Plan for OU 11 14, Addundurn 7 I/ 



TABLE 4-2 

PRSs PROPOSED FOR NO FUR? am'A* '  

NO 3-00l(u) TA-3.1485 Satollito 6.41 ,S 1 No RCRA or hazardous 

NO 3.001 (v) T*3-1486 Sa!ollite 6.4.3.5 3 Approved accumulation area 

NO 3-001 (w) TM-~w Satollitc 6.4.3.5 3 Approvcd aeeumuhtion area 

accumu tation WaStQsl'SubSanCOS 

accurnu1a:ion 

accumulation 

------- 

i' t -. --. - 
OR DEFERRED ACTIONa IN CHAPTER 6, ADDENDUM 7 P 

LOCATION I DESCRIPTION SECTION - 1 RATIONALE 
TA-3-170 1 Sa:ollite 6.4.3.5 3 1 Approvod accumulation area p 

3-001 (I! 

I NO 1 3-001(n) 

TA-3-038 Sat 0111 te 6.4.3.5 3 Approved accumulation area 

TA-3473 Satcllite 6.435 3 kpproved accumblatton area 

T.4-3-066 !Satellite 6A3.5  3 Approved accumulation area 

TA-3-033 Satollito 6.43.5 3 Approved accumulation area 

TA-3.376 Storage area 6.5.1.3 1 No ACRA or hazardous 

TA.3-032 Safcllita 6.4.1.3 3 Approvcd accumulation area 

accumulation 

accumulation 

accumulation 

accumulation 

wastustsumtances 

I accumulation 

accumulation 

aceumulstion 

accumulation 

accumulation 

I.. 
I 

NO 3-001 (0) TA.3-035 Satellite 6.0.3.5 3 Approvsd accumulation area 

NO 3001(q) TA-3-043 S;ltollita 6.4.3.5 3 Approvsd a~~umulation arca 

NO 3-001 ( 5 )  TA-3-594 Satelhtc 6.4.3.5 3 Approvbd aaumulanon area 

0 3.001 (t) TA-3-502 Satellite 6.4.3.5 Approvad accumulatmn area 3 I 

Rcguhtcd or closed under 
different autnonty 

3-003(d) 1 TA-3141 I PCB- 
containing 

I I  capacitors 

transformers 
1 and 



TABLE 4-2 (bntlnucd) $ 1  

PRSs PROPOSED FOR NO FURTHER ACTION 

HSWA 
USED 

OR DEFERRED ACTlON tN T A P E R  6, ADDENDUM 1 

SU8- 
PRS LOCATION DESCRIPTION SEGION - RATIONALE 

NO 3903(c) TA.3929 PC& 6.4.3.3 3 
containing 
capoci t ors 
and 
transformers 

Rogulatcd or closcd undcr 
difforont authority 

i Rogulatod or closod undo1 
1 diff wont authority 

NO Rogulatau or closed under 
dittorent authority 

3403(f) TA-3466 PC& 6.4.3.3 3 
containing 
capacitors 
and 
transformers 

NO 

NO 

NO 

3403(g) TA.3-035 PCB- 6.4.3.3 3 
containing 
capacitors 
and 
transformers 

conmining 
capacitors 
and 
transformers 

containing 
capacitors 
and 

I translormars 

3-003(h) fA-3-039 PCE 6.4.3.3 3 

3-003(i) TA.3932 P C E  6.4.3.3 3 

6.4.3.3 3 

NO 3403(k) T M 1 6  I pc& 
containing 
capacitors 
m c  
transformers 

NO 
containing 
capacitors 
and 
tnnsfonnors 

I 
3903(1) TA-3416 pc& 

Regulated or closed under 
dittorcnt authority 

6.4.3.3 

I Aoguhtod or closcd undor 
ditferonr authority 

3 

-,_I 

NO 3403(rn) TA-3.022 P C E  I 6.4.3.3 3 
containing 

Regulated or closod undor 
ditf eront authority 

Regulated or closed undor 
different authority 

6.4.3.3 Regulatod or closed undor 
diltcrent authority 

3 

RogulafoC or c l o s ~  under 
diflemnt authority 

m 3 ~ 5  prd 4 - 4  RR Work Plan for Ou I1 Id, Addendum 1 
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YES 

TABLE 4-2 (Continued) 

PRSs PROPOSED FOR NO FURTHER ACTION 

OR DEFERRED ACTION IN CHAPTER 6, ADDENDUM 1 

3-011 TA-3431 Outfall 

LISTED 

NO 

PRS LOCATION DESCRIPTION 

3-003(0) TA.3-287 PC& 
containing 
capacitors 
anc! 
transformon 

3*004(a) TA.3-029 Drum stongel 
I tomwrarv 

! 
3.01 6(a) TA-3-130 Saptic tank 8 6.41.1 1 No RCRA or haxardaur 

TA.3.:* soopage pit wastes/substanccs 

1 NO 1 SOW(b) 
I 

~. ~ 
~~ .~ 

NO 3-016(d) TA-3-613 Septic pit 6.4.1.1 1 N o  RCRA or haiirdous 

NO 3*016(a) f-1639 Litt station 6.4.1.4 1 No ACRA or h a r d o u s  

w3stCs'Substancos 

was~toslsubstances 

------- 

3*CW(e) TA-3929 Satellito I No I I I accumulation 

0 3*016(f) 

NO I 3-004(f) I TA.3-029 Satollito I I accumulation 

TM+lf377 Soptic pit 6.4.1.4 1 No RCRA or ha-amous 
wastadsu bstances 

~ ~ ~~ ~ ~. 

NO 3-005 Ronumbe:oC; 
addressod in 
1993 RF I Work 
Plan 

3-006(a) TA-3-012 HE- 
associatad 

associated 

associatad 

3-008(a) OldTA.3 HE- 

NO 3-008(b) TA-3-43 HE* 

3*009(i) TA-3-170 Dobns pilc I I I I 

I 1 I TA-3-101 I 

dinerent authonty 

6.41.1 1 No RCRA or hazardous 

6.41.2 1 No RCRA or hazardow 

6.3.1.2 1 No RCRA or hazarc!ous 

6.4.1.2 1 No RCRA or hazardous 

6.41.4 1 No RCRA or hazardous 

wasteSIwbstancos 

wastesJsubs:ances 

wasredsubstances 

wastos/substances 

wanOs/Su bStanCOS 

J 

I 

6.4.1.0 1 No RCAA or hixardous 

6.4 1.3 1 No ACRA or hazardous 

8.4.2.5 

wastcdsu bstancos 

wastedsubs:anCos 

2 I NO roleam to onvironment 

I 6.4.1.1 I 1 1 No RCRA or hazrlrdws 
wastastsu bstances 

No RCRA or hazardous 
wastesr'substances 

I 1 NO 1 3*016(b) 1 TA.3.272 1 Septic tank 1 6.4.1.1 I 1 I No RCRA or hazardous 
wastoslsu bstancos 

I No RCRA or hazardous 
WastesIsubstanCes 

3-016(c) TA.3-Of9 Septic tank i No I I 1 



TABLE 62 (&mimed) 

PRSs PROPOSED FOR NO FURTHER ACTION 

' HSbVA SUB- I 

USITD PFE LCCAnON DESCRlPTlON SECTION I eLy RATIONALE 

YES 3419 TA-3-016 Septic tnnk 6.4.1.7 I No RCRA or haa'dous 
wastesfsubstances 

No RCRA or hazardous 
wastostsubstancos 

TA-3-015 

NO I 3-022 1 TA-3-376 Sump 6.4.1.1 I 
NO 1 3423 

YES I 3424 

6.4.2.4 2 No mloaso to onvironmont 

6.4.2.4 2 No rolcase to environmont 
I TA5105 Sumppit 

TA-3-147 Purnppit 

TA-3-148 

TA-3-17.: I 
YES 

I YES I 3-026b) I TA-3-732 1 Sump i 6.4.1.1 I 2 I No rclcaso to onvironmont i 

3-025(5) TA-3634 Oil tnp sump 6.4.1.3 7 No RCAA or hazardous I I wastoslsubstancos 

I YES I 3631 I TA-3429 1 Sumo t 6.4.5 1 044 I No reloasotocnvironmon: I 

, 6.4.2.7 YES I 342S(b) I TA-3-102 I Oiltrap 

NO I 3925(c) ) TA-3.039 1 Sump 1 6.4.2.1 

2 I No releaso to onvironmont 

2 1 No roloasc to onvironmont 

6/23/95 3:42PM 4 - 6  RFI Work Ptan tor OU 7 f 7.2, Addendum 7 

YES I 3926(c) . TA-3923 1 Sump 

NO 3427 TA-3436 SumpAitt wells 

3430 TA.3-066 Tompomry pit; NO 
addmssed in 
RFI Work Plan 

6.4.2.1 I 2 No roloaso to onvironmcnt 

6.4.2.5 I romeaiatca 

6.4,l.U 1 No RCRA or hnzardous 

L No throat-charactorizedf 

wastedsubstancos I 
YES 3-032 I fA-3438 Aboveground 

storage tank 
6.42.4 1 2 I NO ro~oaso :o onvironmont 

. 
YES 

NO 

NO 

NO 

NO 

3-034(b) TA-3-14l Contaminared 6.4.2.1 2 No reloaso lo onvironmont 

3-036(?) TA-3470 Aboveground 6.4.2.2 2 No reloaso to onvironrnont 

3-036(~) TA-3-022 Aboveground 6.4.3.2 3 Slte regulated or closod undor 

3436(h) TA-3922 Abovagraund 6.4.2.4 2 No mloaso to onvironmont 

3436(i) TA.3.022 Abovegound 4 No throat-charac!eri:odl 

soil 

storage tank 

storage tank different authority 

storage tank 

I 1 storage tank 

storage tank 

waste line left 
in place 

3436(j) TA-3422 Aboveground 
No I 
NO 3438(c) TA-3-028 lndustnal 

I rbmcdiatec 

6.4.3.2 3 

6.4.3.4 3 Sito rogulated or closoC by 
different au!honty 



Chapter 4 Tccluticnl Approuch 

NO 3-043(9) TA-3470 Storago tank 6.4.42 4 No rnreat-chmctonzedl 

NO 3OJ3(h) YA-3-070 Abovcground 6.4.1 .C 1 No RCWI or hazardous 

No 3.w(i) TA.3-040 Storage tank 6A3.1 3 Sno regulated or tloseQ under 

NO 3-044a) TA-3-70 Storago arm 6.42.2 2 No reloas0 to bnvironmont 

YES 3-045(a) TA-3022 Ourtall 6.4 3.4 3 Slta rtsgulatad or closed under 

romeciatad 

storago tank wast6slsu9st~ncss 

ditforonr authonfy TA-3.93 

dinerant autllority .. 
,P %045(d) TA-3922 Abovoground 6.41.4 1 No RCRA or hmrdouS 43 storago tank wastcsl'su b s m c o s  

wastaslsubstancos 

drain wastesfsubstances 

YES 3.045(0) TA-3-057 Ounall 6.41.1 1 No RCFlA or nazamous 

YES 3-645(1) TA.3.223 Outfall trom 6,4.1.1 1 No PCW or hazardous 

YES 3045(g) TA-3-073 Outfall 6.43.4 3 Site regulated or closed unCer 

YES 3045(h) TA.3-066 Ounall 6.4.3.4 3 Sit0 rcgulatod or closod undar 

dittorant au:honly 

ditferent aurnonty TA-3-187 

TA8LE 4-2 (Continued) 

PRSs PROPOSED FOR NO FURTHER ACTION 

ES 3-045(1) TA.3-033 Outtall 6.4.1 .l 1 No RCRA or hazardous 
wastowsubstances 

RN Work Plan for OU 1 114 Addondurn 1 4 - 7  432 PM 6,2395 



': TABLE 4-2 (Continued) 

PRSs PROPOSED FOR NO FURTHER ACTION 

HSWA I i 
Sita regulnlod or closod undor 
difforont authority 

No RCRA or ha=rrrdous 
wastodsubstanccs 

3646 TA.3922 AbovcgounC I storage Wnk 

3-(3c?(a) Tk.3.236 Storage 
I 

I 
NO 1 3647(b) TA-3-070 
NO 1 3-047~) TA-3970 

NO I 3947(0) TA4-1963 

Stong? I 6.42.2 I 2 I No mloasc to cnvimnment 

Stongo I 6.42.2 I 2 I No relcaso to cnvironmcnt 

Drum Stome I 6.423 1 2 I No roloase to onvironmont 

Waste or1 
leaks, soills 

(-6.42.3 1 2 I No releaso to environment 

3447(i) TA-3-216 Satellite 6.4.2.5 2 1 Na reloase 10 environment 

3-047(j) TA-3416 Orum storage 6.4.4.1.4 

accumulation 

No threat-charactenzedl 
mmediated 

, * I  I 

No I 
, N o !  I ! 

3447(k) TA-3-374 Orurn storago 6.4.1 .l 

/ 

V' No RCRA or hazardous 
wastodsubstanccs 

3448 TA-x29 
accumulation 

YES 34L9tc) TA-6 Outfall 3 Silo regulated Or closod by 

3449(4) TA-3-066 Outf~ll 6.4.3.4 3 Stto roguliltod or closod by 

Uilfcrcnt authority 

dlfferent aumorttv 

I 
1 60 ACRA or hazardous 

wastcs/suDsmncos 

7 No FICRA or hardous 

YES GGQ) fA-3466Outfal l  

YES I 3d50(a) TA-3429 Exhaust I emissions 

I No RCRA or h&mUous 
vvastedsubstances 

1 YES I 3-050(b) I TA-3-034 Exhaust 1 emissions 

No RCRA or hmrdous 
wastoslsuk:ancos 

I No RCRA or hazardous 
wastos/substancos 

I YES I 34SO(d) TA-3-102 Exhaust I I omissions 
I 

6.4.7.2 1 No RCRA or hazardous 

6.4.1.2 1 No RCRA or hazardous 

wastes/subslancos 

dEV95 4-42 PM 3 - 8  RFI Work Plan far OU 1 f 13. Addondurn 7 



Cliuprur 4 T e c h  icul A pproucli 

. I  e TABLE 4-2 (Continued) 

PRSs PROPOSED FOR NO FURTHER ACTION 

OR DEFERRED ACTION IN CHAPTER 6, ADDENDUM 1 . 
SUB- 

DESCRIPTION SECTION - RAIONALE 

Exhaust 6.4.1.2 1 No RCRA or hazardous 
emissions wa~teSjsubs:ances 

HSIVA 
LISTED PRS LOCATION 

YES 3*050(g) TA.3-16 

NO 1 3-O5t(a) Tk.3439 Oil irom 6.43.3 3 Sit0 regula!sd or c l o ~ c  by 
loaking ditterant au!hori!y 
campressor 

OdAoaking 6.4.3.3 3 Site regulated or closed by 
cornprossor drttarcnt au?hority 

OiVloaking 6.4.1 .l 1 No RCRA or hazardous 
comDrossor was!as/su bsances 

NO 3-051(b) TA-3-102 

NO 1 3-051(4) TA-3-040 

YES 3*052(c) TA.342 

NO 3-052(6) TA-3-287 

YES 3-05j(a) T A M 1 6  

TAQ-019 

YES 1 3*054(c) TA-3-105 

TA-3156 

~~ ~ 

Storm drains I 6.5.4.1 I 4 1 O n a t i m o  release 

Stom drains 6.4.3.3 3 Site rsulated or closed by 

6.4.3.4 3 Site rcgulatdd or closed by Outtall 

diffcront authonty 

drtferent authonty I 
~~~ 

Outfall 6.5.3.4 3 Site regula:od or e l o w  by 
dittorent authonty 

outfall 6.4.3,; 3 Site regulatbd or closed 6y 
dittorent authonty 

No GCRA or hazardous I ’ I  was:osfsubstances 
outtaii 6.4.1.1 

&OsS(d) TA.3616 

I YES 1 3-055(a) I TA-3-016 

YES 3-055(~) I TA-3-041 Outfall No R C W  or nazirdws 

outtall 

Storago arm 6.4.2.2 2 I No rolcasc, to cnvironmant 

was:ogsubstances 

was:os/substances 

~ ~- 

Drum storago 6.4.2.3 2 No release to anvimnmnt 

Satellito 6.41.4 1 No RCRA or harardous 
storago wastestsumancos 

1 NO I 3-056(e) I TA-3-34 

1 NO 1 3-056(f) 1 TA-3-316 

1 NO I 3-056(g) I TA-3-016 Satel l i to  
accumulation 6*4.3.5 i Approved accumulat ton area 

No threat-chanc?crr=edl 
remeciatod 

No release to enwronmem 

NO RCFW or m r d o u s  
wastes/subs:ances 

x NO ] 3-056(h) I fA-3-105 1 PCE 
containmg 
capaci!ors 
and 

, transformers 

Drum noraga 

3-0!56(j) TA-3473 1 Storaga 
I 

RFI Work Ph3 for OU 11 74, Addondurn 7 2-9 4-42 PAI 6 m 9 5  



Teclt~icuI r\pproucIt Cliuptcr J 
/ 

/ 
TABLE 4-2 (Continued) 

PRSs PROPOSED FOR NO FURTHER ACTION 

No RCRA or hazardous 
, ! I I 6.4*1.7 ! I wostes/subsrances 

3-056(m) TA-3-322 Drum storage 

YES I 3 - 0 ~ 1 )  TA+W 1 Drum storage i 6.4.2.3 I 2 1 NO retooso to environment 

OR DEFERRED ACTlON IN CHAPTER 6, ADDENDUM 1 

I 
~~ 

~ No RCRA or hxwdous 
wastosisubstanCos 

I LISTED I PRS I LOCATION I DESCRIPTlON I SECTION I - I RATIONALE I 

NO TA-3-700 Grease:rap 6.41.1 I TAM88 I 
NO 3.058 tA-3-029 Satellite 6.4.1.2 I accumulation 

1 

1 

G3-021 TAW16 Undetground 
storage tnn k 

I 

6.4.3.7 3 

c34C2 TA-3935 teakfrom 1 No 1 I 1 asphalt I 6b4*4*7 1 ' 
machine 

6.4.4.1 4 

TA.3-066 Mix. debns 6.4.1.7 1 
I NO G3-003 TA-3-039 Stained 

asphnlt I 

No RCRA or nardous 
wasreslsubsrancos 

No RCRA or twzrdous 
wasrodsubstances 

0ne:ime reloasa 

wasres/subsrancos 
I ! 

NO G3-005 TA-3.073 S t o n  drains 6.4.4.1 4 No throat-charactortxd 
rcmediarod 
No RCRA or hxmdout 
wastestsubstances 

NO c3-007 TA-3435 Storage 

,f, C-34G8 TA-3-764 Stongdrad 6.4.7.2 7 No RCRA or ha;rrrrdous . N G  conraminatad wastoslsubstimcos 

I 
I 1  

: 

6*4m1.2 I 
5 

6.4.2.5 2 I No release lo environmont 
NO c-3.010 I TA-3-019 Ou6alI 6.4.2.5 I 2 I No roleaso to environment 
NO cx1-01 7 I TA4-070 I Stonce ank 6.4.22 i 2 NO roioaso to cnvmnmonr 

63412 TA.3429 Satcllito 6.4.2.5 7 No RCRA or hazardous 

G3-075 TA-6 Undefground 6.4.3.1 3 Sire regulated or closod under 1 
accumufatlon I wasrodsubstancos No I 

N O I  starase tank difforont autkonty 

NO G3-077 TA-3-028 Underground 6.0.3.1 3 Sit0 rqolar& or closod undor 
drff erenr authority 

NO ~-3-018 we l%%$$mund 6.4.3.2 3 Srre rogutatcd or closed undor 
stongo rank uifforont autnonty 

I storage tank 

' J  
/- 9 

7,/&4-* T&757 

No ACRA or hazardous 
wasteslsubs:ances 

G3-079 TA.3416 Underground 6.4.1.3 

?J+ 
&,&oULC ! a 4  ml 
,,&k - r r 7  No I I 1 storage n n k  

~~ ~ 

Site regulated or closod under 
ditferonr authority 
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C1:aprt.r Technical Approodt 

TABLE 4-2 (Continued) 

PRSs PROPOSED FOR NO FURTHER ACTION 

OR DEFERRED ACTION IN CHAPTER 6, ADDENDUM t 
~~ 

TA-3-070 Koroseno 
tankor :railor 

conraining 
capacitors 
and 
transformers 

TA-3-105 S:Qragb ranks 

fA.59.lr34 pc& 

SECTION 1 mLL I RATIONALE 

6.42.2 2 No release to onvironmcnt 

6.43.3 3 Site regulated or closed under 
difforent authanty 

I Site roguloted or closod under 
different authoriw 

I Sito rqulatbd or closod under 
diflQrent authority 

I NO I C-60-001 TA-60-1 StQrogo tank I TA-3-382 I 
TA.6045 Storage tank 

YA-60.29 Onetime 
roloase at t- Des! shed 

::::::; 1 i Sito rqiuintaa or closed under 1 
ditlerent authority 
NO RCRA or hazardous 
WastosJsu bstances 

wnst~S/~ub~!anf~s I 
0 c*61-001 TA-67-2S PC8 011 Ionk 6.4.1.4 1 No RCRA or hazardous 

wastodsubsmces 

aEnvironmontal Restoration Projoc: 1995. 1 t 73. 

In this approach, investigations are phased to address decisions in a sequential manner, 

Where each Uecision brings the offoRs at OU 11 14 closoRo the ultimate goal of selecxing I. 

and implementing an appropriate corrective aizion. The LANL ER Project decision 

soquenco (Fig. 4-1) is applied, along with a series of corresponding technical 

assumptions, to each d6CiSiOn. The decision flow translares each Fnase of tne RCRA 

corrcctivo action process into an operational sequence of questions (Le,, it addresses 

each phase of the corrective action 2rocess by identifying one or more decisions that 
can be made bawd on :he collection and evaluation ot c'etensible data sets). The 

decision flow and technical assumptions were formally discussod and approved by a task 

force consisting of senior ropresentarives from DOE, the Environmental Protection 

Agency (EPA), Region 6. New Mexico Environment Deuaflment (NMED). WNL, ana 

Sandia National Laboratory. 

I 
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I f i g .  4-1. Framework for project-wide decision ffow. 
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Clupter 4 Tccclmicul Approach 

Sitewide Investigation Approach 

0 0 s  are requirements that specify the Cuality of data collected during 3 e  RFI. The 

formal DO0 planning approach developed by EPA consists of seven s r e p s , ~ ~ ~ -  - 
d< 1) ,,state the problem, 2 )  identify the decision, ' , ,  

3) identify inputiio the decision, d) define the sfucy boundarios, 5) develop a decision 
* 

rc 
-.;e + <  

NIB, 6) specify limits on decision uncertainty. and 7) optimize the > -.---4 --- 
Mgn-6collecting data. The sampling and analysis plans for most PRSs are &sed on~' 
the screening assessment decision in which DOC inpuW'&'prespecifieC: therefore, a 

formal Do0 process is not followed for :hese PRSs. The prespecifieb*;generic 000 t 
inputAor screening assessmcnr decisions $&presented below, Gong with tDc 7 

description of the approach used to S2ecify DOOs tor all PRSs in Chapter 5. Addendump* ,' 
,$ 

h : h 

/ 
1 ---.- --I-. --. -"- 

4.3.1 State the Problem 

The pupose of the first step of the DO0 process IS to summanze what IS known abou: 
tho potential contamination problem at eacn PAS. Archival information is compiled and 

lua:oo and fie:d reconnaissance visits ate made to formulate a conceptual rnocle. This 0 :ormation is summarized in the description and history subsection for each aggregate 
in Chapter 5, Addencum 1. These historical data help develop a list of chemicals of 

potential concern (COPCs), summarized in Table 4.3, and a conceptual exposure model 

for each aggregate, wnich is discussed in SuSsMion 4.5 of this cha3ter. 

4.3.2 Identify the Oeclsion 

Atter the description and history have been documented, the n6xt step in the DO0 
process is to identify the decision to be made. The planning : e m  do:ermrnes where 

each PRSin the RCRA decision sequence?%&Fig, 4-11, ks noted above, PRSs are ', 

sampled to evaluate the site screenins or screening assessmenr decision (Fig. 4-2). The dicrhVc OF 
J 

- I--- .- . ..__--. --.-..- - 
generic screening as e 

/ <  a #  YeZ% 

1 
I .  

RFI Work Plan for OU 7 t 7 4  Addendum 7 4 - 13 3:t2 PM 6/23/95 



TABLE 4-3 

BACKGROUND AND SCREENtNG ACTION LEVELS FOR REGULATED 
SUBSTANCES AT OU 1774 

CONCERN UMlTS FOR LANL ACTTON LNEL 
(msntg) 1 SOIL BACKGROUND IN SOIL 

6/23/95 4 : e  prrl d - 74 RFI V/ork Plan for OW 7 7 7 4  Addondurn 7 
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'1 Teclinicczl Approuch Chapter J .. . 

c 
st?.. 

In some cases t h e  PRS archival aata dadequate to focus tho investigation an a&tcular r 
.-- 

,/ set'%contaminanrs. For example, a: capacitor storage sires a Uefensi3le approach may $ 
:j .s 

3a :o focus the study on 3OlyChlOrtnated biphenyls (PCBs) alone. If the ntstorital data are + 
uncecain, a COmpletC analyte suite may De needed to determine the list of cor;st;tucnrs -- 
of concern (COCs). If fewer analytes man the standare list of RCRA analyres are being 7 .  

analyzed at a PRS, then the information surrporting a reduce$ analve sui:e will be :: 

13. ,;' 

d 

L-f-73- / 
.c1 ".. b. Dmr;r/ A;d.'At -r (.C 

-IC COG-: b * t  hop 

incluced in the inves:igation approach ana objectives subsmion tor each aggregate in 

Chapter 5, Addendum 1. 

4.3.4 Define t he  Study Boundaries 
u 

The generic screening assessment decision boundaly stares thar the spattal domain is f - '  

the boundaries of tho PRS as detined in the 6M!hdatabase. Sarnpks sttamhe% for ; ' 
A 

lab0ra:ory analysis will be collected from the goflion of %e soil (or bedrcck) homr:  *a! is :: 

mos: likely to camain COPCs. For example, sampies collecteb for volatile organic 

c m  will De trom Ceewrirtace corings (greater than six inches de;rth). Temporal . 

variation IS no! an issue for sampling ;any PRS. This generic rzernent applies :o all 7 
PRSs in Chapier 5, Addendum 7 ,  The rarionale ?or PRSspecdic soil sampling degtns is 

presenred in Subsection 5.O>W7di;b the investigation approam anu objmves  i 
Subsection tor each aggregato in Chapter 5. Addendum 1. 

F ' I ;  {wr  shkk udcrcmr u4 .II "/? 
- 
7 C@m>OdA& ! * C ( J !  

k W ' .  1 /' 
p;: m ,$'w 
:o+*+J 

,-v 
J 

I' 
u'? ' 1, b. 

.. 

4.3.5 Decision Logic 

The main goal of the saeenrng assessment is to determine if there are any COCs in o:e 

media (Fig. 4-2). The generic scwnlng assessmenr decision rule mtement declares: it 
:he maximum concentration of all hdZarClQuS constiuen: concenm:tons & m o w  ne L 

h' F A  1 
screening acion levels'.(SALs) or backgound concentra:ion*hen prupase . *  



For cemin PRSs/histcrical infotmaticn is adequate to identify potential contarninan:s anC 
I' 

estimate the v o l h e  of conarrrinated media. For these PRSs. it 

collect sufficien: data to &ondue: a volunwry correCivc acticn 
? 

me RFI Phase I and Phase 11 inves5sations within a single field mobilization. Such? d . y G  ? 
exceptions to the generic scteeninp assessment decision statemenf will be ,' 
docurnen:& in *e invesfisation approach and objectives subsection for each 
aGgrqate in Chaper 5. Addendum :. 

.- ~ 

4.33 IdcntHy Decision I n p o d '  
J 

J' 

After specifyins tbe dedsion to be made, me +Le( cezl step of the DQO process involves J 
/ 

identifyins me ir,pu&o the becision. The objective is :o identify all intormational inpud 

*lw+rWd&uired to resolve the decision [including. when possible. the screening V' 

a d m  level(s)J anC tc lis: all fie environmental variabl s or characeflstics that need :o be , 

measured to provide &orna:ion d o  make the decision. The genenc .( 

screening assessmsnt decision input states that :ne decision inpuwtnclud the 

screening adion levels or backgrounc levels for each potential contaminant. In cases 
wtrere saeening aa'on levels are not available. they will be calcu1a:ed. 

J *cold t- 

A 
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- Idontify constituents af patenthl conccm. - Identify onvironnantal m&ia of concern. - Roviovr t h e  data for each PRS for each mudia - ldontify appropriate SA& or background. 

t 

I 
Constituont is 
not a COC. 

Screening 
assessmen: 

I Yos 

7 

A Is the 

site concentration 
groa:ar than tho  SAL or 

d 

1 

G~'" 

Flg. 4-2 Sctecnlng assessment flow c h a h  
.. 



8 . I  
A*' O h  ". 

,+ Phase I I ,  VCA, or CMS will be mi?& based on the abiliv :o COnduC a Saseline risk v:; 
,he.'&: .: r: f .- 

assessment with Phase I data and :!'&availability of an obvious remedy tor * e  site. d:: 
Decision rules for sites whero screening assessment is no? planned will De presen:W in -: 

:he investigation approach and objecives subsmion for each aggrega!e in Chapter 5.  -- 
Addendum 1, 

SALs are media-specific, risk-baser! concentration levels for po:ential con:amlnans 

derived usino conservative criteria. Tne mo:ivation for developing SALs is to Iuw-a-tW 

d& dhc.tS13 $scrirninatkbeteen problem and non-problem sites so tha: resources 

are used ettectivelv. SALS for the primary COPCs at OU 11 14 are provided in Tasle 4-3. lI 

tn most cases, SALS for nw$ciologicat consri:uents are b a s s  en me methouola~ in .( 

Proposed Subpar: S of ACRA to calculate adion levels (€PA 1990.0432). Radiological - 
SALs are based on a 10 rnrem per year dose using a conservative residential-use 

exposure Scenario. S A L  for radionuclides can be derived using the residual miioactive L 

material (RESRAD) model that has been deVe!Oped forthe DOE (vu etal. 1993, 10'14). ,:" 

However, if a regulatory standard exists and is lower than the value dcnvec by rnese 

methods, this lower value will be used for :he SAL. The deriva:ion of SALS and their .:, 

* 

*' 

-. 
A _ .  

- 

kc& YGlV 

4 A 
-.. 

*. . 

.-. 

h 

_ .  values is Uiscussed in Appendix J ot :he IWP (WN$1993,1017). 2~ 

i -  /- ,? ,*' .. ' 
1 
1 

&bwto-Dbstrongly correlated :o arsenic and beryllium concentrams in L4NL 
/-- -. 

bacrtground soils (Longmire et al. 1993, 0958). 

It is imponant to no!e that PRS decisions beyond the screening assossment will not be 

made based on the maximum Observed value. SALs are nCIt cleanup Ieveki~cJanup *' 
levels will be based on site-specific nsk evaluations and as low as reasonably ac6vable 

(AlARA) criteria. Risk assessment is typically based cn !he 9596 upper confidence limi! 

of tho average concentra!ion. T&' LANL: approach adopts the Superfund risk ;' 
-.-,-' I- 

assessment guidance:(EPA 1991 0746),for chemical constituenthnd DOE'S RESRkD tJ 

'I., #/ 

I -. 

i - .. 





c/JU/)TPf 4 Trcivlicul A pproucii 

Vodel V u  et al. 1993, lOl+ In borh cases the average concentratioti within appropritire 8 

<'' ,,L:s*;:'Afl 

1 
osure units (€Us) should be used as input ro the decision. 

I f  the site investrga:ron resuks in a detcrrnination that remeciation IS necessary. The 

&mediation alrcma:tves?@@3iiU mus: achieve accep:able risk levels. Choices beween . - - - .  - 

w 
- - 

alternatives tha: meet the human health risk requirements will be Sased on addibonal 

factors such as ecological impac, cost, socioBconomic i m p a d  pu9lidcommuni~ input, ,' 

regulatory concerns (in addition to nsk), and impact on Laboratory operations (Appendix I 

of the ILVP) (LANL 1993, 1017). Note tfiat all actions refer to potential or known urftice 

,and suSsurface soil&o&:There is no indication tha? othe'i mecha 

which might require other technolcgies (e.$. steam injetZion for vadose zone 

conraminan:s). 

.chnld.* ; i. 

c '\ -7- c. ._ ;s 0 b' 

CF;.? , 
r 

. 
A PRS may be proposed for NFA if: 1) no COCs are known or found m e s e n t  at ,' 

concentrations above SALS or background (whichever is appropria:e) Sased on 

historical data 3r Phase I sampling; 2) re'nnEnf &bCs are judged not :o have zakes +I P L I - ~ ;  
.$&and dtmnlikely :o+abc$in the future; or. 3) some other repu1a:ory program 

c' /. L mi-.@ ,'+ '. 
- I 3""- ' - ,  

p" / 'Y - _"- -c_ _-_--.-. - 
-- .- -4-2. 

takes precedence. NFA designafrons are possible at any point in the remedial process+- - 

wodcolm~T'd'PRSspcremM-ly~W6e-cMeriu --- are lisec! in Table 4-2. j Appenaix 1.1 

__ ~ I__c -, ,_--- -. ..I_. - .- , . . _  _ _ _  _* d 

presents the basis for NFA and DA decisions for PRSs in F U L J * . C  !,? c 

7m,.,.k rH b ~ h r 3 A  :* u&d-*/ - 
I ; SuSse-~ion-4,j_af the I W P G  detailed discussion of ?ne rationale for NFA or DA '--" --+ 

,'r#/ ' . ./ basedbn arcnival information (WNL 1993, IOti), L. h I 

P/t-- * /' /' /- 
# 

. I /  
d 

During-tW&uelvpmmtutttnis-RFkucuk-~ VCks  will be undeflaken when necessary 

to protect rho heal:h and safety ot ?he public & LaSomtory personnel, when waste site 
- -+- A. : - E.-; - - ---- --_-_ 

conditions are such :ha: a VCA is an appropriate response ?o stop furtner migration or 

dispersion of con!aminants into the environment, or when cosI-efledive. In units of 
f c h  

suspeded, cwect4e-~tW I' 

by field scrcenlng to :he : 
, 

complete, / '  

con!ima:ory samples will Se subrniReU for fixed-latmratoy analyses. 
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4.3.6 

The limits on decision unceminty or survey desist7 criteria are specific for each P 

Design Criteria: Limits on Decision Errors 

J aggrega:e. Most screening assessment decisions are baSec! On judgmental design 

crkeria because there are no quantkative historical data W e 6 * u s e & n  a s:a:is:ical , 
r e  

survey design. ZIxS p.. iudp?ntal  - dosiSns are base.'iasinS sample 1oca:ions / 
J cc _ .  4 r p ~  b-*kJ- 

s&cW&pvisual  or geomorphic indicators SD.increasei theprobability of hitting the 
b -6 maximum constinrent concentration in .*& PAS. I e &-ey assumptions of the biasins J 

scheme are tested by collecting tielC quality asst3ssm~'Bmples. She$!ield c u a u a '  

expected maximum constituent concen!raa:iorr. 

- 
++". - - . 

3aiples include collocated samples and samples downgradien: ot :he 

For sites where a more sophisticated approach is taken beyond the  screeninG 
assessment. quantitative decision performance requiremen:s will be developed. The 

assumptions behind :t'tese sta1is:ically desisned samplins and analysis plans induce: 

the spatial hetemgeneity ofcthe'contamination at the site, the desireo probability of 

dstecing contarnina:ion. and the likely concentrations of COCs given the his!oflcaI si:o 

information. The oxpmeo heteroqmeity of the site will be surnmaritec! by a simple 

conceptual model of contaninant release anu subsequent environmen:al transpot?. F 

example. hisorical photographs of a salvage yard show the location of equipme m 
storage and staining that will be preferentially sampled in the RFI investigation. This 

informa:ion also bounds the probability of derecting stains of this size. Site-specific 

in!orma:ion usec! to design :he sampling and analysis plan&ll be presented in the 4 
imres9ga:ion approach and objectives subsection for each aggrega:e in Chapter 5, 
Addendum 7 .  

// 

+&*t / '  

No R f l  investisatlon is currently designee to collect data wMch meet d6quirements of ./ 
//' 

a baseline risk assessment T& ~ . e v e l o p ~ ~ ~ d e f e n s i b l e  sampling and analysis plan 2' 

for risk assessment investigations requires speaf&~#&deeision error tolerances. 

However. data obtained from an AFI investisation can Se used :o de:ermine it 

conaminant concentration limits,estaPllshed by SALS have been exceeded, and if 

additional daQ colle3iodo:Llfe-ninsk a s s e z  s necessa 

*' # -4 

m b/-+-- 

n 
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Ciluprer 3 Tzcliriical Approach 

'-, 
i 
5 

C I  

-I "- 
Optimize Design: Develop a Sampling and Analysis Plan 

bpmv&the last s!ep ot the DQO process is to 8valua:o alternative sampling and ''' ... 
ptt? 

analysis plans 1; data collection and TO select the plan that is oxpected to achieathe 
c -. 

DQOs in tho most cos:-effective manner. For mos? ot th6~si tessmpl~d 'h Chapter 5, I' 
Addendum I, a judgmental sampling-analysis plan was developed to meOt the 
screening assessment DOOS. TM samplingTrniilysis plan f0r-aach-s-m is presented in t '  

the sample locations and methods and laboratory analyses suDsection;for each : 

agSrogaio in Chapter 5 ,  Addendum 1. 

s.,. ' 
I, , I  

For a Small subsat of sites, some quantitative decision perlormance requirements were 

ostablished anC a sta:istisally based sampling and analysis plan was developed. 

Statis:ical design optimira!ion requirds pertinent estimates of uncenainty, i' general 
understanding of the underlying distribution of tne m 7 a n d  a '' 

complote set of DQOs. Professional judgment is relied upon to-grmtwaAe6wr-aImtL e..' 

in detomining where to take samples. However. even tC?aHsampling and analysis plan : 

C h ,  
*;r uyu . whm? it statistical model~pel&select the number of samples, CIH- 

analytical mothods ace- e for either ii screening assessmeflt or risk-based t'' 
CT: 

cision -rocesrrha . t involves working with the chemists and statisticians to . 
.tormino the most officiont way to gonorato data ot C E t e ~ ~ b I e  qual~.Som&+$-rFle"' 

LC cr, 

r* c L w r . ~ ,  -:,rr*~nh,Y- 

L/-- 

._. -- 
\ a &yp------.- 

issues considered include: :he sensitivity of the, method CompareC to the SAL or other 
I ,  

\ 

I 

decision point, the performance of :he method on LANL matrix sam;les. turnaround 

times, and ability to measure multiple constituents of potential interen at once. In mast 

cases, the magnitude of analytical error is expecred :o 5e small compared to sampling 

ensure :hat the OxpeCed pertormanee of the method wilt achieve the stated DQOs. 

Assuminghthe screening assessmen: yields values higher Than :&' SALS and 

background for constituents of intorest. these data are offan valuaale in evaluatin~ 

alternative designs for fucner data collecion in support of rtsk4ased Ceeisrons. A variety 

of statistical survey methods appropria:e for es:imating mems are discusseC in the IWP 

and wilt be Considered in future phases of data collecion. In addition, future phzses of 2 

!he RF14will consider the imgacr of mulriple source terms on contaminan: migration and ., 

disrribution. 

. c-. d& C-.' aPf-ln& a; cu I ti nf c ~4 

errofhowever, _- - -'e evaluat%qdesigns,measuremcnt I error is,evalua?eU ro 

$# 

, ' 
<;u.S, 3fJ, ;3;: 

;Rr*my%* 
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4.4 

A conceptual site model was developed for each PRS aggrega!e to help identify t 

location and mapnitudc ot sampling needed to accurately charaderize the PRSs at OU 

1114 The conceptual site model shown in Fig. $3 identifies historical sources of 
environmentat release, migration, potential current $ourcos of contaminants, potential 

release mechanisms. contact medla. and exposure routes and receptors tor OU 7 7 74. 

Formulation of the concep:ual site model for OU 7114 is based on available PAS 
information. Furrher refinement or development of separate models may be necessary 

based on daa Gathered throush the RFI. 

Conceptual Site Model for OU 1114 

i 

Chemicals or radionuclides at OU I f  14 may have been released into the environment 

via drainages. outfalls. landfill areas. spills, leaks, or spattering to sueace soil from stongo 

areas, storag3 tanks, or sutace impoundments. Atter contaminants have been released 

into the environment, they can potentially migrate via: 1) liquid infiltration into near- 

surface or subsurface soils tnat may reach groundwater via !aults or Surtaco water via 

seeps, 2) vola!ilization in:o ambient air, 3) wind entminment of contaminated dust and 

c!eposi!ion onto surface soils. and 2) surface wnrer overflow anr! then Nnotf resulting in 

the  contamination of sediments in drainage channels. These pathways are funh 

described in Table 44. 

The major environmental media that may be contacte:ed by receptors, and the resultinS 
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PATHWAYS/MECHANISM 

HISTORICAL SOURCES 

PRS RELEASE 
MECHANISM 

CON CEPTRlY POtH ESES 
-0pantionslprocesses that contributod to the Creation ot tho PFlS 

li.8.. storam area. etc.1 
~~ - Any spilling, leaking, pumping, pouring, emiting. cmptyng, 
discharging, injccting, leaching, dumping, or disposing into the 
environment 

PaRlculate dispersion 

I MIGRATION PATHWAY/ CONVERSION MECRANISM i 

- Entrainmant and dopasition am Controlled by soil proportios, surlaco 
roughness, vcp3tativo covor and tcrrain, os well as atmosphonc 
conditions 

~~~ 

Vo1a:ilization 

Surlace water nrnoff 

~ ~ ~ ~ ~ ~ 

-Volatilization occurs to volatile organic eompoinds in surtaco soils, 

* Surface mnof! is dlmod by nanrral topographic foarures or 
manrnaCe divorsions and flows townta the canyons. A 

subsurface soils, and surtace water 

/ v 
topdgraphic low wn cause the water to pond on the mesa top, but 
in most cases the water will flow into the wnyon 

~ 

Alluvial aquifers 

Infiltntion 

~~ 

*Intiltration into the ruff dopends on tho unsatuntod flaw proportics of 
me tuff 

POTENTIAL RELEASE MECHANISM 

- Surlace runoff dischorgad to tho canyons may infiltratc into 

*lnfiltntion into surtace soils depends on the roto of prwipitatlon or 
sediments of channel alluvium 

snowmelt. antecedent soil water status, dcpth of sod, and soil 
hvdraulic omponies 

I *Joints and fncturos in tho tuff may provide addirional pathways for 1 infiltration to ontor tho r~ubsurface reaimo 
~~ ~~ . ~ ~~ ~~ 

-Laaching *Storm watorlsnowmelt wn dissolve chemicals trom soil or Other solid 
media, making them avaifablo for contact 

-Water solubility o! chOmiwls and their rclativo affinity for soil or othcr 
solid media affocts tho abihty at laoching to cause a raleaso I 

I 
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TABLE 4 4  (C&@iUED) 

SUMMARY OF RELEASE PATHWAYS 

Excavation 

PATH WAY SlM ECH A N ISM CONCEPTIHY POTH ESES 

- Leaching and subswuent resorplian can extend me area of 

-The OrosiOn of surlato soils is dcwndcnt on 5411 propcmcs, 

Contamination 

vegetative cover, slope and aspoct. expasure to me force ot the 
wind, and protipitation ~monsity and frequency 

Dcposrtional areas as well as erosional arcas cxis. and Crosivc loss 
of soil may not occur in all lowtians 

-Storm water wnotf can moSiIce soils/s&iments, making mem 
available for contab - Storm intensityflroquency. physical propems of soils, topography. 
and grounc cover datomne tho etfmiveness ot eroson a5 a 
reloase mbchanism 

Soil crosion 

h 

-Wind suspension w n  enlargo the aroa of contamination and Crcate 
addrfional exposure pathways, such as d@poSitlOn on plants 
tollowad by plant consumption by humanskmimals 

hlanual or mwhanml mavoment ot contaminated soil dunng 
construction, rcmouia!ion, or omer activirim makes 
Contaminatcd soil available for dermal con~ct .  ingosion. and 
inhalation as dmt 

properties of soil. weather conditions, ana mapnitude a! 
excavation activity (I& depth and total droa of excavation) 
in!lucnce tho cffectlvcness of crmva!ion ds a rclcasc 
rnochanism - Excavation can increase or Uocroaso the s1:o ot !he contaminafcb 
area, depending on how tho excavated matenal is handled 

- t h e  method of oxcamtion (I.c.. typo of equipment), pnyslwl 

~ ~~ - ~ ~ -- ~ 
. ~ 

-Erosion may also cnlargc :ho cantaminatcrd qrca 

-The 1053 ot rock from tho canyen walls IS a dscantinuous, 

*The rate of the process IS ememely slow -,. 

Mass wasting 
obtcrva5le process I 

4.4.1 Potential Human Exposure 

Tne environmen:al media through which human exposure COUla occur include soil, air, 

surfaco wa?or/sediment, and debris. Although contaminants coulC migrate to perched 

causo :ne main aquifer. at more man 800 t: deez is t h e  only aqui!er used far domestic 
via faults or rraaures, it does not present a potential exposure patnway 
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Water supply. It is hiGnly unlikely that contaminants could migrate to this depth. Section 

3.0 of Chapter 3 contains a discussion of !he hydrolog of :ne main acuifor beneath 

7 7 :.: (LAN1 7993. 1090). Currently, there am no groundwater wells on site. 

If environmental mecia are found to De contaminwed and SALs me exceeded. :ne 
human exposure :o these contaminants will be Cuantified in a baseline nsk assessment. 

Human exposure may be esrimatec for both current and future land use assump:ions. 

Curremly, n e  lane witflin the boucdaries of OU 11 14 is used for Laboratory opera:ions, 

wa priva:oly owned cement mixing plants (on land leased from DOE), and the privately , 

owned Royal Crest Trailer Cour: (on pnvately owned lan_d)_locatec! approxima:elfO.25. / , 
<--- 

Vmile east ot the neares: PRS (67-COC) within OU 1 1 7 4  Future land use could / 
encompass recreational users and continued Laboratory operations: future residential 

use is possible but not as likely. Therefore. the following general land-use categories lor 

OU 1: 14 have been identified: 1) continued Laboratory operations: 2) recreational lam 

use: and 3) residential lane use. Assump:ions made for the three land-use scenarios are 

described below. 

--c4 

.... _-.c - 
---I-*_-- 

4.4.1 .I 

In the !oreseeable future. lane use is likely :o be similar to current hbon:ory operatio 

Populations of or;-site workers (indwiduals who work on or near :he site) anL 

ccnsmrc50n workers (individuals who would be exposed to near-sueace and subsurface 
sails :hrouSh vanous aaivities including excavation) are likely to be :he f@~SOnabl@ 

rnaximum-expcsec! individuals for the continued laboratory operations exposure 

scenarios. 

Continued Laboratory 0pen:ions Scenario .. 
On-sire workers (e.g.. maintenance workers. office workers) could Se routinely exposed 

to contaminated media: therefore, this scenario is considered a reasonable-maximum 

exposure scenario for those PRSs in OU l7lG that consis: of porential surface 

contamination (0 to 6 in.) on the mesa top. Sueace contamination above SALs will be 
eva1ua:ed for bo:h Current and future risks in a baseline risk assessment using :he= d, 

&ate worker scenario. The types of PRS aggregates with potential surface contarnination $ 
on :he mesa top include: suface bisposal. poinffspot spill(s). ouffalls. and storm drains. 

n '  
r-- .. . . --_- ._. __--._ ____. __- ._ . ._.. --- -- -- 

The construc:ion worker could be exposed to subsurface contamination during 

excavation acivities. Once subsurface soil is excavated and brought to the surface,&i$ V' , 

'&e workers coule also be exgoseb. Therefore, PRSs in OU 1l:C that con= 2' 

Subsurface conramjnarion above SALs will be evaluared in a baseline risk assessme 

".--1--------.- .-.f- . -_-__._ ". _ _  - 
l_l_ 

_ _ . ~  ____.c___. - - .-.- f ......_-_ 
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Cllaprcr 3 Tccltnicul Approach 

-(sing the constructian worker and on-sir0 worker scenarios. The types of PRS 

regares with potential SubSudm2 Contamination include: surface disposal, srorm 
drains, USTs, oudalls, pointlspo: spills, and disposal pits. 
6 

Exposure pathways relevant to workers include: 1) inhalation of fugitive dust or volatile 

compounds: 2) incidental ingostian of contaminated soils; 3) direct dermal contaa wlth 

contaminated soils; and 4) eHernal radiation (Table 45). 

4.4.1.2 Recreational Scenario 

The recroational scenano is a current scenario in Some areas of OU 11 14 and is the most 

probable fu:ure scenario for PRSs consisting of sueace contamination (0 to 6 in,) on the 

canyon Walt or canyon bonorn. The recreational scenario may include camping, hiking, 

and hunting. 

PRSs in OU 11 16 that consist at surface c0ntamina:ion above SALS on canyon walls 

and/or canyon borroms will be evaluated in a baseline risk assessment using the 

recreational scenario. PRSs that are loca:ed on The canyon walfand/or botto$are b '  

primarily outfalls. PRSs that hav0 surface water runoff into a drainage channel cr an 

ociatod outfall, will also be evaluated using the recreational scenario. .I; - 
Hecreational users at the area coulc come into confad with COPCs tnrough amSient air, 

surtace soil, sedimenzs in drainage channels. ane! pooled surface water. 

Exposure pathways associated wirh recreational activities include: 1) inhalation of 
fugitive dust; 2) soil ing6s:ion: 3) dermal CbnMCt with soil: 4) OxTemal radia!ion; 5 )  dermal 

contact with surface water; ace61 incidental ingestion of surtace waterand 7 )  ingestion . 
of Contaminated edible plants (pinon nuts and berries). No body of water large enough 

to suppon a consistent supply of game :ish exlStS: therefore. exposure to contaminants 

by consuming con:aminated fish is not a viaale pathway for this site. Recreational 

exposure routes are further described in Table 4-6. 

- / 

L 
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ASSUMPIIONS 
-Fugitive dust is $merated by soil disturbances (i.0.. 

bulldozers. truckynd other eanh-rnoving 
equipment) durinS construdion activities 

chemicals to the surface (Le.. excavation) 

surface and subsurface soils that would contribute 
to :he inhalation exposure 

0 For dust transport indoors, it can be assumed that 
indoor concentrations are less than those outdoors - For vapor tnnspor: indoors, concentrations indoors 
and ou:doors can be assumed to be equivalent, 
except a: sites where subsurface soil gases are 
entering indoors: in this case, vapor Concentrati~ns 
inside could exceed those outdoors 

Construction activities may expose subsurtace 

*There may be volatile organic compounds in near- 

TABLE 4-5 

SUMMARY OF EXPOSURE ROUTES IN THE CONTINUED LABORATORY 
OPERA7lONS SCENARIO 

v* 
1. Inhalation of amkient air 

(fugitive dust or volatiles) 

Incidental sfingestion of sueace or sussurtaco soils 
may occur as a result of constmaion aaivities 

*Oflice workers would be exDected :o con:ac: much 

f 2. Incidental inges:ion of soil 

_ _ _ ~  

4. External radiation 
~. - lmdiation from radionuclides onthe ground surface 

or debns may occur 

less soil and CuSt than construction workers 

1 -Skin surface area available !or contact with soil 3. O e m l  Contact with soil or 

~~ 

7 .  InhalaYan ofambient 
air (fusitive dus: or 
volatiles) 

c 1 debris I includes arms, hands, face, and head I 

.____ ~ _ _  ~ _ _  ___ ~~ 

DFuSitive d%Tis generated by the wind and during recroational 

-There nay be volatile constituents on site tha: would 

ativities (e.$. dit  biking) 

contnbute to the inhalation exposure 

2 Incidental ingestion 
of soiVsediment 

TABLE 443 

SUMMARY OF EXPOSURE ROUTES IN THE RECREATIONAL SCENARIO 

- Incitientai w i m & 6 g e s t l o n  of sueace soil or sediments 
may occur as a result of recreational activities (standart! daily 
soil ingestion rates for adults and children arc usec!) 

EXPOSURE ROUTE I ASSUMPTIONS I 



CIiuprcr 3 Tcciinical Approach 

EXPOSURE ROUTE 
3. Dermai contact wth 

soillsedimentl 
debris 

i.;... 

~ - 

ASSU M PI0 NS 
*Skin surtace area available for contact includes arms, hands, 

tace, legs, upper body, anc! head (the camping even: occurs 
in warm weather). 

TABLE ~.G~(CONTINUED) . -  . 1' L 0 SUMMARY OF EXPOSURE ROUTES IN THE RECREATIONAL SCENARIO 

4. External radiation 

5. Dermal contact with 
surface water 

6. Accidental ingostion 
of surface water 

7. Ingestion ot produce 

- Irradiation from radionuclides on :he ground surface or debris 

- Ephemeral streams may be present as a result of snowmelt 

- Rainfall events result in pooled water 
Standing wator occurs after the rainfall even: before i: seeps 

Ephemeral s:reams may be present as a result of snowmelt 

* Rainfall events result in pooled water - Stanaing water occurs acor tho rainfall wont before it seeps 

- Pinon nuts and wild berries growing in the canyon may have 

may occur 

and summer rainfall 

into the ground 

and summer rainfall 

into the ground 

taken up con:aminants trom soil/runoff 

4.4.1.3 Rosldential Scenario 

Tho residential scenario is considered an unlikely future lanaguse scenario for OU 1 114: 

J 
fiowever, since resiUen:ial clevelopment cannot be ruled out, this potential exposure 

scenario must be considered.~Qn-site re5idents would be cxposea routirrely to near- 

surface soils through activities 'such as reCroation and gardening: therefore, this scenano 

is considered a conservative exposure scenario for those PRSs in OU 11 14 that consis7 

of potential surface Contamination (0 to 6 in.) on the mesa top. Surface contamination 

abavo SALS will Se evaluated tor both current and future risks in a baseline risk 

assossrnent using the on-site residential scenario. 

qj1LVLTtx-L 

The on-site resident may also be exposed To subsurface contamination if it is brought TD 

the surface during oxcavation for a hone, or may be exposee ?o subsurface volatik 

contamination that migrates in vapor form into The on-sito resieence. Therefore, PRSs in 

OU 11 14 that consist of subsurface con:amination above SALS will be evaluated in a 

baseline risk assessment using the on-site residen3al scenario. 

potentially-applicaSle exposure routes for a resident are Uescribec in Table 4-7. e 
RFl Work Plan tor OU t 174. Addendum 1 4 - 29 4:42 PM 6/23/95 



EXPOSURE ROUTE I ASSUMPTIONS 
I .  Inhalation of ambient 

air (fugitive dust or 
volatiles) 

-There may be volatile organic compounds in near-surface and 
subsurface soils that would contribute to the inhalation 
exposure 

’ For dust transpor: indoors, it can be assumed that indoor 
concentrations 3re less than those outdoors - For vapor transper: indoors, concentrarions indoors and 

outdoors can be assumed to be equivalent, except at sites 
whew subsurface soil gases are entering indoors: in this 
case, vapor concentrarions inside could excoed those 
outdoors 

2. InciCental ingestion 
of soillsediment 

3. Dermal contact with 
soillsedimentl 
bebn’s 

4, External radiation 

5. Dermal CORtat: With 
surface water 

6. Incidental ingestion 
of surtace water 

-Childrer: would be expected !o ingest more soil anC dust than 

-Skin sur?ace area available tor contact includes arms, hands, 

adults 

face, les, upper body, head, feet and legs 

*Irradia:ion from radionuclides on the ground surface or debris 

-Ephemeral streams may be present as a result of StIOWmdt 

- Rainfall events result in pooled water 
-Standing water occurs after the rainfall event before it seeps 

-Ephemenl streams may be present as a result ot snowmelt 

- Rainfall events result In pooled water 

may occur 

and summer rainfall 

into the ground 

and summer rainfall 

I 

Pinon nuts aoc! wild berries may have taken up contaminants 
from soiWrunoff 

-Incidental soil ingestion of surface or subsurface soil may 
occur as a resuit of residenti d a&; by ;/3 

nuts and bodes 

-Standing water occurs after the rainfall event before it seeps 
into the ground 

-Produce from home gardens may take up contarni?ants from 
soiVsurface water 

. V I *  
4.5 IdentlfeattondChemicals at Potential Concern 

The first step in evaluating risks at a site is IO identify the COPCs. COPCs art? defined as 

: ~ ~ h e m i c a l s . ~ t ~ - ~ ? r ( ~ r ~ u l t i n g  from current or past ‘, i 
I 

6E395 4:42 PM 4 -36 RFI Work Ptm for OW f 7 73, A&?enUum 1 
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I'etectod above reportable levels or at concentrations above naturally occurring levels sf. 
I. 

i 

t have been dotemined not to be sampling or laboratory acifacts. * 
The objectives of the Phase I sampling adivity, or screening assessment, are to 

accomplish the following: 

I. 

2. 

3. 

4. 

a emical consrituents tha: are essential numan nutrients such as potassium and 

Confirm the presence or absence of anticipated COPCs from 

known site activities: 

Use broadlspectrum analytical methods that will allow for a it 

reasonable/be:ermination that additional COPCs are not present 

(e&., the evaluation of tentatively identitiod compounds from mass 

spectral scans): 

Select analytical methods pnmarily on the basis of sensitivity for 

an!icipated COPCs at their SALS and secondarily for braact-band 

spectrum capability: and, 

Estimate if the concentration of each COPC is greater than some 

method threshold. 

magnesitlm, may also be scroened if thoy are present at concentm!ions that are not toxic 

(EPA 1989, 0305). 

Tho main classss of COPCs identified for OU 11 14 are vdark- " nds&-lfi.- 

,fVOCsfsemivolatile organic compounds (SVOCs), metals, and radionuclides. These 

categories correspond to a method of analysis used to quantity their presence in 

samples, Section f.0 of Appendix D, Sampling Methods. lists the IANL ER standard 

operating procedures used for these standard suites of chemicals. Types of VOCs 
found at OU 7 114 include solvents and chemicals used in IaSoratory projects. SVOCs 

that may be found at OU 1114 include PCBs used in transformers. Pesticides and 

herbicides were also stored, handled, or applied at specific locations. These substances 

are measurod by specific analytical suites. 

RFI LVoA Plan lor OU 7 7 74. Addendum 7 4 -37 4 4 2  PM 6/23/95 
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0 4.0 TECHNICAL APPROACH 

4.1 Aggtogatlon of Potontisl Roloaso Sitas (PRSs) 

The potential release sites (PRSs) to be evaluated in this Resource 

Conservation and Recovery Act (RCRA) tacilrty investigation (RFI) work plan 

were aggregatod for Operable Unit (OU) 1114 by proximity. physical similarity. 

and similarity of historical use. Chapter 5 in the RFI Work Pbn for OU 1114 

covered 10 aggregates composed of 53 PRSs (LANL 1993, 1090). Chapter 5 

in Addendum 1 to tho RFI Work Plan for OU 1114 covers 16 aggregates 

composed of 25 PRSs. Tabto 4-1 lists aggrogatcs in Chapter 5 of 

Addendum 1, the PRS numbers, and generic strategios used for 

aggroga!ion. The first digi:(s) of the solid waste management unit (SWMU) or 

area of concern (AOC) number identifies the technical area in which it is 

located, Table 4-2 lists PRSs discussed in Chapter 6 of Addendum 1 that are 

candidates for no tunhcr action (NFA) or dofcrred action (DA), including 

critoria used for thoso decisions, k n  NFA docision that is based on absence 

of human health risk does not imply that ecological risks do not exist. 

Ecological risk asscssmont process is described in Subsection 3.5. 

4.2 Site Characterization Docision Modo1 

This work plan adheres to the Laboratory’s Environmental Restoration (ER) 

Projoct technical approach for data collection and evaluation as documented 

.L 

L“‘, 
in Chapter 4 of the Imtallation Work Plan (IW) (tkNL t993. 101?), This r , 

technical approach is an efficient, defensible, and effmive me!hod of data r* : ~ R J  >CJ; , 

collection for support of environmental decision making. The Laboratory’s 

approach is an adaptation of the OepaRmcnt of Energy’s (DOE) streamlined 

approach for environmental restoration (SAFER) which combines elements of 

tho data quality objectives (DQO) process (Chapter 4 of the IWF) and the . 
observational approach (Appendix G of the IWP) [LANL 1993, I O f f ) .  At LOS ! 

f:rk : .’-..:, . r j . : ~ . r *  i’ryptr2 

, 

7 . ~ 4 ~ -  SLk z : - a N -  L--*’-’ 
14 tc ,Ws’ ,-I-.?- 

$-+ 

I ,  
. +a ,  

Alamos National Laboratory (LANL), those tools are applied within the 
framework of a projott-wide decision flow (Fq. 4-1) which uses human health 

and environmental risk as the basis for sitospecific decision making. 

2 C  *:&*’.* ’:- 

C W . 2  I 

cI, IW’ 
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TABLE 4-1 

AGGREGATES IN CHAPTER 5, ADDENDUM I 
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TABLE 4-2 

PRSs PROPOSED FOR NO FURTHER ACTION 

YES 

OR DEFERRED ACTION” IN CHAPTER 6, ADDENDUM 1 

3-001 ( y )  TA-3.029 Sa!ellite 6.4.3.5 3 Approved accumulation area 

6.4.3.5 3 Approved accumulation area 3-002(a) TA-3-066 Satellite 

iiccumulat ion 

accumulation 

I 

wastedsubstances 
NO 3-0Cl(n) TA-3-032 Satellite 6.47.3 3 Approved accumulati~n area 

FK3 3-001 (a) TA-3.035 Satellite 6.4.3.5 3 Approved accumulatlon area 

NO 3-001 (9) TA-3-043 Satollite 6.4.3.5 3 Appraved accumulatton area 

NO 3-001 ( 5 )  TA-3.494 Satellite 3 Approved accumulation area 

accumulation 

accumula!ion 

accumula!ion 

accumula!ion 

YES 3-002(d) TA-3-040 

TA.3-1485 

Drum sforace 6.4.2.3 1 2 No release to environment 

I I TA-3-14b6 

Satellite Approved accumulation area 
accu mu la1 ion 

Satellite 6.6.1.4 No RCW or hazardous 
accumulation wasres/subs:ances 

Satnllite 6.4.3.5 Approved accumulation area 
accumulation 

~~ ~~ 

6.4.3.5 3- kpproved accumulatton area 

No 3.001 (x) TA.3-022 Satellite 6.4.3.5 3 Approved accumulatlon area 
accumula!ion 

~~ 1 NO 1 3-003(d) ITa-3-GITFC8- I 6.4.3.3 I 3 1 Rqulatad or closed under 
containing ditfarent authority 

I I  I capacitor; I and 

FIN Work P k n  !or OU 7 1  7 4  Addendum 7 4 - 3  t0:06 AM Yt795 



TABLE 4-2 (Continuod) 

PRSs PROPOSED FOR NO FURTHER ACTION 

OR DEFERRED ACTION IN CHAPTER 6, ADDENDUM 1 

NO 

HSWA . uu- 
U!XO 1 PRS I LOCATION f DESCRIPTION 1 SECTION I -1 RATIONALE I 

3403(h) fA.3439 P a -  6.4.3.3 3 Regulated or closed under 
containing different authority 
capacitors 
and 
trans!ormsn 

NO 3-003(~) TA-3429 PCB- 6.4.3.3 3 Regulated or closed under 
containins diff erent suthoriry 
capacitors 
and 
transformers 

containing differant authority 
capacitors 
and 
?ransfomem 

containing ditf oront authority 
wpacrtors 

Nb 3403(1) TA-3-066 Pc8- 6.4.3.3 3 Regulated or closed under 

NO 3-003(9) TA-3-035 PCB- 6.4.3.3 3 Regdated or closed under 

I I I I I 

3403(i) * I  
No 3-0030) 

No 3903(k) 

NO 3-003(1) 

TA-3-032 PCO- 6.4.3.3 3 Regulated or closed under 
containing litlerent ourhority 
capacitors 
and 
transformers 

containing Uiff erent authority 
capacitors. 
transformers. 
drums 

containing difforont authority 
capacitors 
and 
transformers 

containing difforent authority 
capacitors 
and 
transformen 

TA-3440 PC8- 6.4.3.3 3 Regulated or closed under 

TA.3-316 P a -  6.4.3.3 3 Regufated or closed under 

TA-3-016 P a -  6.4.3.3 3 Regulated or closed under 

I Regoiatod or closod under 
different authority 

3/77/95 7u:uts Ard 4 - 4  R N  Work Plan far OU 7 7 74, Addendum 7 
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6.4.1.4 i 

OldTA-3 

TA .34  

~ 

HE- 6.4.1.3 1 
associatod 

HE- 6.4.25 2 
associated 

TA-3-7639 Lift sation 6.4.1.4 1 No RCRA or hazardous 
wssteslsu bstances 

~ TA-3-1617 Septic pit 6.4.1.4 1 No RCRA or hazardous 
~ wasteslwbstances 

TA-3-142 Debris pile 6.4.1.1 1 No RCRA or h;lardous 
wasteslsubstaxes 

TA-3-130 
TA3-7484 

TA-3-272 

TA-3-079 

Saptic tank B 6.4.1.1 1 No RCRA or hazardous 

Saptic tank 6.4.1.1 1 No RCRA or hazardous 

sb;ltic tank 6.4.1.1 1 No RCRA or hazardous 

pit wastesfsubstances 

w3tteslsubttances 

wasredsu bstances 

TABLE 4-2 (Cantinuod) 

PRSs PROPOSED FOR NO FU3THER ACTION 

OR DEFERRED ACTION IN CHAPTER 6, ADDENDUM f 

RATlONdLE 

Regula& or closed under 
dltterent authority containing 

C a p w i t O r S  
and 
transformers 

3-004a) TA-3-029 Drum storagd I 1 temwrarv 
No RCFlA or hazardous 
waste slsu bsta nebs 

6.4.1.2 1 - 1  
~ ~~ ~ ~ 

KO RCRA or hazardous 
wasteslsub Aances 

No RCFIA or hzardous 
was:eslwbsrances INQ 6*4.1*2 I accumulation 

/M 3-004(1) TA-3-029 Satellite I actumulat ion 6*4.1*2 I No RCRA or hazardous 
wasteslsubstances 

F - 

3-005 
~ ~~~ 

KO RCRA or nixatdous 
wssteslsuSstantcs 

Renumbered; 
addressed in 
1993 RFI 

associated 

J 

6.4.'*4 I 3-006(a) No RCRA or hazardous 
w3stedsu bstances 

3-008(8) 

3 -00 8( b) I No releasa to environment 

I I YES 1 3909(i) I TA-3-170 Debris pile No RCRA or hazardous I wastodsubstmces 

I No RCRA or hazardous 
wasteshbslances I 6*4*1.1 I I TA-3-031 M a l l  

TA-3-701 I 
1 NO 1 3416(b) 

No RCRA or hazardous I 6,4*1.1 I ' I wasteslsubstances 
TA-3443 Septic pit I 

NO I 3-016(e) 

~ ~~ ~~ ~ 
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Technical Approach Chapter 3 

NO 

TABLE 4-2 (Contlnued) 

P R S s  PROPOSED FOR NO FURTHER ACTlON 

OR DEFERRED ACTION IN CHAPTER 6. ADDENDUM 7 

LOCATlON DESCRIPTION SECTION - I SUB- 

3.(338(c) TA-3-028 Industrial 6.4.3.4 3 Site regulatod or closed by 
waste line left ditteront authority 
in place 

I No RCRA or hazardous 
wastadso bstances 

3419 TA-3416 Septic tank I =' I I T A 4 4 1 5 I  
I 

1 No RCRA or hazardous 
wasteslsubstances I 

6.4.24 2 No release to environment 

6.4.2.4 2 No rolease to environment 
I No 3-023 I TA-3-105 Sump pit 

TA-3-148 

Y E  3424 fA-3-141 P u w  pit 
TAG-1 74 

No RCRA or hazardous ' I  wasteslsubsfanccs 
YES 3625(3) TA-3434 Oil tnp sum 6.41.3 I 

I YES I 34235) 1 TA-3-102 I Oiltrap 1 6.4.21 I 2 I NO release to environmont I 
NO I 3425(c) TA-3.039 Sump 6.421 I 2 No release to environment 

YES 3426(b) TA-3-132 Sump 6.41.1 2 No relocse to onvironment 
YES 3426(c) TA-3-029 1 Sump 6.4.2.1 2 No reloase to environmont 
NO 3627 TAO-036 Sumpilit: wells 6.4.25 4 No threat-chaneterirodl 

romediatod 

No 3430 TA-3.066 Temporary 6.4.1.4 7 NoRCRAorh~rnrdous 
pi t  addressed wastadsubstantas 
in RFI Work 
Plan 

YES 1 3-037 TA-3-029 Sump I 6.4.5 I 2 No release to environment 

I TA-3-038 Aboveground 6.4.24 I 2 No release to environment I I 3432 I I storage tank I I I 
YES 3934b)  TA-3-141 Contaminated 2 No release to environment 

NO 3-036(9 TA-3470 Aboveground 6.422 2 No release to environment 
soil 

stomEd tank 
NO 3436(g) TA-3-022 AbovoSround 6.4.3.2 3 Site regulated or closed 

storage tank under dinerent authority 
NO 3436(h) TA.3-022 kbovegoond 6.4.2.4 2 No release 10 environment 

stora~?i tank 
No 3636(i) TA-3-022 Aboveground 6.442 4 No thraatchanaerizod! 

NO 3-036(j) TA-3622 Abovesround 6.4.3.2 3 Site ra~ulated or closed by 
storage tank remediated 

storage tank diHerent authority 
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Chapter 4 Tpchnicrtl Approach 

3-040(a) 

3-040(b) 

TABLE 4-2 (Continu@ 

PRSs PROPOSED FOR NO FURYHER ACTlON 

OR DEFERRED ACTION IN CHAPTER 6, ADDENDUM 1 

TAG-030 Photographic 6.4.1.1 1 No ACRA or hazardous 

TA-3-043 Photographic 6.4.25 2 No release to environment 

film was!esIsubstances 

film 

p5K 
LISTED 

3-041 I TA.3.066 

E 

Holding tank 6.4.2.1 2 No release to environment 

l M  

3-043(a) I TA-3-070 Storage tank 

PRf ILOCATION DESCAlPnON [ SE?yON - RATIONALE 

TA-3-065 Sink drair,s 6.4.1.1 1 No RCFlA or hazardous 
wasteslsubstances 

6.4.2.2 2 No release to snvironn?ent 

Acrive: no pathway to 
environment 

YES 

6 
'YES ,' 

YES 

36aS(a) TA-3-022 Oafall 6.4.3.4 3 Site regulated or closed I 
under drtlerent authonfy 

3-045(d) TA-3422 Aboveground 6.4.t.4 7 No RCRA or hazardous 

3445(e)  TA.3457 M a l l  6.4.1.1 1 NQ RCRA or &-atdous 

storage tank wastcs/su bsrances 

wastedsubstances 

E 

3-045(1) 

3-045(g) 

TA-3-223 Outlall from 6.4.1.1 1 No RCRA or hazardous 

TA.3473 W a l l  6.43.4 3 Ska regulatod or cloW 
under ditlerenr authorirv 

drain wastedsubstanees 

~ ~. 

3-043(b) I TA.3-070 I Storage tank 1 6.4.2y1 2 1 No release to environment 

3-04S(h) 

3-b45(i) 

3*043(c) TAG-640 S!orage tank 

TA.3-718 

TA-3-066 Outfall 6.4.3.4 3 Site regutaTd or closed 
under ditlerent authority 

TA-3434 Outfan 6.4.7.1 1 No RCRA or hazardous 

TA-3-1 B? 

wane Jsubsta mes 

3-043(g) TA.3-070 Storage tank I I 

i z$ 
6.44.2 4 

J, 

No threar-characteri:W 
remediated 

No RCFW or harardous 
wasteslsubuances 

Site regulated or closed 
under ditlerant authority 

No threatcharaeferizadl 
r0media:ed 

TA-3470 Aboveground 6.4.1.4 1 KO RCRA orhvardous 
storage tank wastedsubstances 

I Site regulated or c~oSea 
under drtferant authority 

I I I I 

No I 3944(a) I TA-3-70 I Storage area 1 6.4.22 I 2 I No release t o  environment 

RFI Work Plan far OU 7 7 14, Addendum t 4 - 7  1 O:O6 A M  3/17/95 



Technical Approach Chuptrr 4 

TABLE U-2 (Continued) 

PRSs PROPOSED FOR NO FURTHER ACTION 

OR DEFERRED ACTION IN CHAPTER 6, ADDENDUM 7 
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TABLE 4-2 (Continued) 

PRSs PROPOSED FOR NO FURTHER ACTION 

OR OEFERREO ACTION 1N CHAPTER 6, ADDENDUM I 

RATIONALE I 
I YES i 3-050(g’ 

No RCRA or hazardous 
was:ss/su bstancas 

&to regulated or closed by 
different authority 

Site regulated or c105ed by 
different authority 

leaking 
compressor 

TA.3-102 OiVlsaking 1 comressor 

Tk-3.040 OiUleaking I comressor I No RCRA or hazardous 
WB st edsu bst 3 nce s 

Site rogulmu or closed by 

d;tfcront authority 

Site regulated or closed Sy 
ditferent authority TA-3-156 

I Site regulated or closed by 
din or en! aut horia 

TA-3-016 Outfall 

fA.3-208 

No R C l A  or hazardous 
I wasteslsubstances 

I YES I 3-055(c) 
l No RCRA or hazardous 

1 No RCRA or hazardous 
1 wastasJsubstances 

TA-3.70 I Srorage arm I 6.4.2.2 I 2 ~ NO release to environment I 

1 No I 3.056(0) I TA-3-34 Sirtellito I storage I N o  RCFIA or hazardous 
6-4-1*4 I ’ 1 wastedsubstancos 

No RCRA or hazardous 
wasteslsubstancos 

Approved accumulation area 
accumulat ion 

. .  
containing 
caDacitors 

remediated 

3-056(i) 1 TA.3.038 Drum storage 0 NO 3-056Q) TA-3-473 Storage No RCRA or hxardous 
wasteslsubstances 
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USED PUS LCCATION DESCUlPflON SECTION - 
YES 3456(m) TA-3-322 Drum storage 6.4.1.1 1 

RATIONALE 

No RCRA or hazardous 
wastes/substances 

NO C-3601 TA.3-28 Gastrap 6.4.7.1 1 No RCRA or hazardous 

No c-3-002 TA-3-035 Leakfrom 4 One-time reloase 
asphalt 1 6'a'4*1 1 
machin0 

wastedsu bstances TA-3-1872 I 

HSWA 

C.3903 TA.3-039 Stained I I lasphalt 
I 6.4.4.1 I 4 1 Ono4ime roleaso 

SUB- 

1 

TA-3466 Mist .  debris 6.4.7.1 7 No RCRA or haadous 
wastes/substonces 

YES 3456(n) Tk-3-379 Drum sforage I 6.4.2.3 2 No release to onvironmont 

No 3-057 TA-3-100 Grease trap 6.4.1.7 7 No RCRA or hwrdous 
waasdsubstances 

TA-3-688 ------- 
NO 3458 TA-3929 Satellite 6.4.1.2 1 No RCRA or hailrdous 

accumulation wastestsu bsrancet 

NO 

NO 

I No -1 c-3910- 

c3-005 TA-3-073 Storm dnins 6.4.4.1 4 No threatchancteriredl 

G3-007 Tk.3435 Storage 6.0.1.2 7 No RCGA or h;lxiirdous 

remediated 

wasteslsubstnnceo 

C-3-008 iA-3-764 Storagelrad I contaminated 
I. 6.4.7.2 1 No RCRA or hazardous 1 

wJsteslsubs:aneos 

fA4.769 Storage 

TA.3419 1 OuEall 

3/?7/95 10:46 AM 

6.4.25 2 1 NO release to onvironment 

6.4.2.5 2 No release to onvironmont 

4 -  TO RN Work PIan for OU 17 74, AddenCum f 

TA.3970 Storage tank 6.4.2.2 2 No release to environment 

TA-3-029 Satellite 1 I accumulation 
No RCRA or hazardous 
wos!oslsubstances I 1 

No C-3-075 TA-3-036 

NO C-3917 fA-3428 

NO ca-(Jia XWE- ' 
TA-3-157 

NO C-3619 TA-3476 
-* - 

1 1 

Underground 6.4.3.7 3 Site replated or closed 
srorage tank under ditterent authority 

Undergound 6.4.3.1 3 Site ragulatod or closed I 

storage tank under Uitterent authonty 

=ground 6.4.3.2 3 Site repulated or elosod 
storase tank under different authority 

Underground 6.4.1.3 1 No RCRA or hazardous 
s m a p  tank wasteslsubstances 

L 

NO C-3-027 YA-3-016 Underground 6.4.3.1 3 Site regulated or closod 
storass tank undor different authority 

TA-3-7 9 '2 



r 

No 

NO 

TABLE 8-2 (Continued) 

PRSs PROPOSED FOR NO FURTHER ACTION 

OR DEFERRED ACTION IN CHAPTER 6, ADDENDUM 1 

C60-002 TA-6045 Storage tank 6.4.3.1 3 Sire regulated or c l o ~ e  
Under drtfcrent au:homy 

6.4.1.4 1 No RCRA or hazardous 
waslssJsubsta nces 

C-60403 TA-60.29 One-tine 
release at 
mst shed I 

' LOCATfON 

TA-3-670 

NO 

NO 

TA-59184 

C60-OD4 TA-60-1 Storage tank 6.4.1.4 1 No RCRA or hazardous 

CSl-001 TA-61-23 PCB oil leak 6.4.1.4 1 No RCRA or hazardous 

wasteslsubstancas 

wastss/subatances 

TAT-7 OS 

Kerosene 
tanker trailer 

PCB- 6.4.3.3 3 
containing 
capacitors 
ana 
transformers 

RATIONALE 

No release to environment 

Sire regulated or closed 
undar dtferonf aurhon!y 

- 

SRO regiutatbd or closed 
under drtterent Juthorny 

Site rc@ated or das& 
undar drttsrsnt authority 

In this approach. investigations are phased to address decisions in a 

sequential manner, where each decision brings tho efforts at OU 1114 

closorto the ultimate goat of selecting and implementing an appropriate 4 
corrective action. Tho W N L  ER Project decision sequence (Fig. 4-1) is 

applied, along with a series of corresponding technical assumplions. to each 

docision. Tho decision flow translates each phase of the RCRA corrective 

action prccess into an operational sequenco of questions (Le., it addresses 

anch phase of the corrective action process by identifying one or more 

decisions that can be made based on ?he collodion and evaluation of 

defensible data sets), The decision flow and technical assumptions were 
formally discussed and approved by a task force consisting of senior 

representatives from DOE. the Environmental Protection Agency (EPA), 

Region 6, New Moxico Environment Department (N MED), U N L ,  and Sandia 

National Laboratory. 

,' 
4 
h 
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fig. 44 Fnmework for pmjoct-wide decision flow. 



4.3 Sitewide Invostlgatlon Approach 

000s ore requiroments that specify the quality of data collected during the 

RFI. The f o m l  DUO planning approach developed by €PA consists of 

seven stops, which include: 1) state tho problem, 2) identify the decision, 

3) identily inputs to the decision, 4) define the study boundaries, 5) develop a 

decision rule, 6) specity limits on decision uncertainty, and 7) optimize 

&-sign for collecting data. The sampling and analysis plans for mst PRSs 
are basod on tho screening assessment decision in which DO0 inputs are 

prespocified; theroforc, a formal DO0 process is no? followed for those P R S .  
The prespecified generic DO0 inputs for screening assessment decisions arc 

presented below, along with the description of the approach uscd to specify 
000s for all PRSs in Chapter 5, kddcndum 1. 

, 
/ao \ 

4.3.1 Shte the Problem 

The purpose of the first step of :he DO0 process is to summarize what is 

known about tho potential contamination problem at each PAS. Archival 

information is compiled and evaluated and field reconnaissance visits are 

mado to formulate o conceptual modo. This information is summarized in tho 

description and history subsectidn for each aggrqato in C b a p r m - 5 7  
Addondurn 1. Those historical-data help develop a list of: poten:ial 

cant/ concern (PCOCs). summarized in Table 4-3. and a 

conceptual exposure model for each aggrcgato. which is discussed in 

Subsecton 4.4 of this chapter. 

L r n : ( Y L J  

**0' fl i 
v 

r, 

4.3.2 ldontity the Declslon 

After the description and history havo been documented. the next step in the 

DQO process is to identify the decision to be mado. The planning toam 

determinos whero each PRS'T;; the RCW decision se$knce'f&s(Fig. 4-1). $' 

As noted above, PRSs are sampled to evaluate fhc site screening or 
screening assessment decision (Fig, 4-2). The generic screening assessment 

decision statement objective is to dctermino if there has there been a release 

at the PRS whore the environmental concentration exceeds conscrvarive 
weening ievcls. 

-. - -\ 

RFI Work Plan for OU 7 7 74, Addondurn 7 4 - 7 3  524 Ptuf moM5 



TABLE 4-3 

BACKGROUND AND SCREENING ACTtON LEVELS FOR REGULA'ED 
SUESTANCES AT OU 1714 &fC*I/ O F  

1- PO7ENTlAt COtlTAMtNAWS-OFc I C R ~ L ~  I UPPER TOLERANCE 1 SCREENING I 
CONC€RN I I 

-- . -- 
'UMITS FOR LANL ACTION LEV= I (msnts) I SOIL BACKGROUND I IN SOIL 

Toluene ! 0.01 I 0 1 91 0 
Trichlomet hem t 0.01 0 1 3.2 

1.1.2-Trichlomethane I 0.01 I 0 6.3 
Xvlene 0.0: 0 7 6  000 

1 I - _ _ _  
Sernivalatile orqanic compounds 
8en=o(a)pyrene 0.33 b 0 0.70 
Herbicides t NA 
PCSs t 0 
Pesticides t 

Phenol 0.33 I 0 
1 NA 

. _ _  

I Radionuclides IDCila) REGIONAL I SCREENING 1 .. w. 

Pluton i um-239 Not rcquired 0.007176~ 7 8l 
Tritium Not required 81 0' 
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a 

b 

C 

d 

0 

f 

g 

h 

i 

i 

Contract-required quantitation limits (CRQLa) for soil [Appendix J of IWP (UVVL 
1903, 7077)), 

The SAL is lens than t h e  CRQL: thoretore. special analytical services m y  b e  
required. 

NA E Not available 

Background comparison should be performed for this compound to determine I! 
further action is raquirod 

Sol1 screening action levol (SAL) based on EPA OSWER Directive 9355,612, 
'Revised lntarim Guidaace..oo Establishing Lead Cleanup Levels at Supertund 
Sites," (EPA 1994. pUi3) .  

CRQL available lor individual analyles within group listed. 

ISAL = Individual S A L  not available !or contaminant goup lis:ed. 

Purrymun et at. 1987. 021 1 

0a:ermined by Laboratory risk assassmen! committee 

Assuming 70% soil moisture 

1 ,  
C' 

For certain PRSs historical information is adequate to identify potential 

contaminants and estimate the volume of contaminated media. For these 

PRSs, it is more efficient to collect sufficient dora to either conduct a voluntary 7 ,7: GC , -- 
correctivu action &!CA).. or to conducf the RFI Phase I and Phase I I  J r.t& ~bl---, CaL 

invostigations within a single field mobilization. Such exceptions to the "- ? ! 

gonotic screening ossessmont decision statement will be documented in the 

iwestigation approach and objectivcs subsection far each aggragate in 
Chaptor 5, Addendum 1. 

. I  
P d ' .  - nu !m<r 

c 
J 

r 

2 

4.3.3 Identify Docision tnputs 

After specifying tho decision to be mada, the ncxr step of the DO0 process 

involves identifying the inputs to the decision. The objective is to identify all 
informational inputs UMt-wilk5e?&ptired to resolve the decision [including, ;, ' 
when possible, the scroaning action lovel(s)] and to list all the environmental 

variables or characteristics that need to be measured to provide the type-ofr&-'; 

information nacded to make tho decision. The goneric screening assessment 

decision input states that the decision inputs include the screening action 

RFI Work Plan far OU : t?P,  Addendum 7 4 -  15 522 PM 3QCYgZ 



levels or background lovob for each potential con:cminant. In C ~ S O S  where 

screening adion Iwvols are not available. they will be wkuhted. 

In some cases the PRS archival &ta itfadequato to focus the investigation 
on o particular set of contaminants. For example. at capacitor storage sites o 

defensiblc approach may be to focus the study on polychlorinated biphenyls 

(PCBs) alone. If the historical data are uncertain, 8 complete analyte suite 
may be needed to determine the list of c o n s t i t - u ~ r ) t s . s f ~ ~ c ~ ~ C ~ - ~ ~ ~  If * 

fewer amlytes than the stnndard list of RCRA analytes are being analyzed at 

D PRS, then !he information supportins 3 reduced analyre suite will be 
included in the investigation approach and objectives subsection for ooch 
aggregate in Chaptcr 5, Addendum 1. 

a? f 

43.a Dofino tho Study Boundarios 

The generic screening assessment decision boundsly states that the spatial 

domain is the boundaries of the PRS as defined in the FIMAD database, 

Samples submitted for laboratory analysis will be collected from the portion of 

the soil (or bedrock) horizon that is most likely to contain PCOCCFor d 
example. samples collccted for volatile organic chemicals will bo from deep 

surface conngs (greater than six inches depth), Ternpora; variation is not an 

issue for sampling of nny PRS. This generic statement applies to all PRSs in 

Chapter 5, frddendum 1. The rationale for PRS-specific soil sampling depths 

is presented in Subsection 5.0, and in and the investigation approach and 
objectives subsection for each aggregate in Choptor 5, Addendum 1. 

/ 
U T 7 . r  

4.3.5 Decision logic 

The main goal of the screuning assessment is to determine if thore are any 

COCs in site media (Fig. 4-2). The generic screening assessment decision 

rule statement ddarcs:  i f  the maximum concontmtion of all hazardous 
constituent concenfntions ht&below the screening adion levels (SALs) or 4 
background concentrations, then propose no further action for this PRS. 
Before proposing NFA for ;I site, the data will be roviewod for multiplo 

constituents that are marginally less than the SAL If any hazardous 

constituent concontntion is greater than the SAL or background 

concentrations. then either conduct a Phose II RFI investigation. a VCA, or 
proceed to a corrective measures study (CMS) for this PRS. The selection of 

/ 
/ 

e 
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ldentlty comttuems of potential concern. 
M e n t r t y  environmomal meCia of concern. 

R e v k w  the data tor each PRS fw each media. 
ldmtrty appropriate SALS or backpund. 

cbnstiruont I8 concentrations dmer 
rot aCOC 

lyos 
I i ..- 

N O  

Are slte &ita greater man 
background (l)? 

Constituent Is 

Is the maximurn SRO 
concentration greater man 

tho SAL or applkable regulatory 
NO Constkuont Is 

not aCOC(21 
d guidellnos for me 

rotalned in subsequent 
analyses (3) 

(?) Inorganics are cornparod lo LANL background concentrations. aM organics are compared to the 
ATSDWradley uman background concenrrstbns. 
p) She data will be reviewed for muBrple canstltuens that aro loss than the SAL ancf are a-ve background, 
(3) RFI Phaso I t  data cotloelon or risk assssrnent 

fig, 4-2 Screening assessment flow ch3R 



Techtical An,prouch Chaprrr 4 

Phase 11. VCA. or CMS will be made based on the ability to conduct a 

baseline risk assessment wi?h Phase I data and the availability of an obvious 

remedy for the site. Decision rules for sites where screening assessment is 
not planned will be presented in the investigation approach and objoctives 

subsection for each aggregate in Chapter 5. Addendum 1. 

SALS are media-specific. riskbased concentration Jevels for potential 

contorninants derived using conservative criteria. The motivation for 

developing SALs is to have a tool for effective discrimination betwoen 

problem and non- roblem sites 50 that resources aro used offocrively. SALs 

for the primary PXEs at OU 1114 are provided in Table 4-3, In most cases, 
SALS for non-radiological constituents ore based on :he methodolow in 

Proposed Subpart S of RCRA to wlculato action levels (€PA 7590, 0432). 
Radiokg id  SALS are based on a 70 mrom por year dose using o 

conservative residential-use exposure scenario. SALS for mdionuclidos can  
be de&& using !he residual radioscrive material (RESRAD) model that has 

-I .- .  , ..- . . - -  been developed for the DOE (Yu et itl. 1993. 1074). However. if a regulatory 

. ,.f- - -  . - '.. standard exists and is lower than the value derived by these methods, this 
lower value will be used for the SAL The derivation of S A L  and their values 
isdiscussed in Appendix J of the IWP ( U N L ,  1993.1017). 

Comparisons to background will be made for constituents where the LANL 

background concentration is greater than tho SAL Constituen:s where the 

SAL is lower th3n LANL background include arsenic and beryllium. Statistical 

comparisons of site data to U N L  background data will be made to de;ermine 

if site data are significantly greater than background. Two types of 

comparisons will be made. One comparison will determine if site data tend to 

be greater than appropriate background data and the second comparison will 

determine if them any individual site values are significantly greater than the 

upper rimif of backsround. The appropriate background data will be defined 

by !he sample x)il horizon and the iron concentration in the PRS soil sample 

data. Iron has been found to be strongly correlated to arsenic and beryllium 

concentrations in U N L  background soils (Longmire et al. 1993, oSS8). 

J CBPC.6 

. ' I  

I - .  . 

It is important to note that PRS decisions beyond the screening assessment 

will not be made based on the maximum observed value. SALS are not 

dcanup levels: cleanup levels will be based on sitespecific risk evaluations 
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and as low (IS roasonably nchicvoblo ( A U R A )  criteria. Risk a5ssssment is 
typically basod on the 95% upper confidcnco limit o! the averago 

concentration. The LANL approach adopts the Superfund risk assassment 

guidanco (€PA 1991, 0746) for chcrn i~ i l  constituents and OO€s RESRAD 

modo1 (vu et at, 1993. 1014). In both wscs the average concentration wilhin 

appropriate exposure units (EUs) should be uscd as inpur to !he decision. 

If the sito investigation rosults in a determination that remediation is 

necessary, the remediation altcrnativcs sclccted must achieve acceptable 

risk lovels. Choices between altcrnatives that mce! the human health risk 

requirements will bo based on additional facors such as ecological impact. 

cost, socioeconomic impacts, publidcommunity input. rcsulatov concerns (in 

addition to risk). and impac: on bb ra to ry  operations (Appendix I of the IWP) 

(LANL 1993. 1017). Note that all actions refer to po:cntial or known surface 

and subsurface soil problems, There is no indication that other rncdio are 

contaminated, which might require other technologies (0.9.. stcam injoffion 

for vadose zone contaminants). 

A PRS may be proposed for NFA i f :  7 )  no COCs arc known or found to be 
prosent at concentrations abovo SALS or background (whichever is 

appropriato) based on historical data or Phose I smpling: 2) releases of 

COCs are judged not to have takcn phce and arc unlikely to take place in 

the future: or, 3) some other regulatory program takes precedence. NFA 

designations are possible at any point in thc remcdiol process, Chapter 6, 

Section 6.0 briefly prescnts t he  basis for NFA and DA decisions fur PRSs in 

this work plan. The PRSs addressed by these criteria are list& in Table 4-2. 

Appendix I, Subsection 4.1 of the IYIP presents a detailed discussion of the 

rationale for NFA or DA based on archival information ( U N L  1993, 1017'). 

During thc development of this RFI work plan. VCAs will be undertaken when 

necessary to protect the health and safety of the public and Labratory 

porsbnnel, when wasto site conditions are such that a VCA is an appropriate 

response to stop further migration or dispersion of contaminants into the 

anvironment, or whcn cost-effective. In units of limited area where hazardous 

constituents aro known or suspected, corrective aclion (e.g., removal of soil 

into 55-gaI. drums) will be initiated, guided by field screening to the  point 

whero rogulatory cleanup is accomplished. After the corrective action is 
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complete. contirmatory smples will be submitted for fix&-laboratory 

analyses. 

4.3.6 Oosign Critoria: Limits on Decision Errors 

The limits on docision uncenainty or survoy design criteria aro spocific for 
each PRS oggrqatc. Most screenins assessment decisions ore basod on 

judgmental design criteria because there are no quantitative historical data 

that can be used in 3 statistical survey design. ?'heso judgmental designs ore 

based cn biasing simple locations selcctcd by visual or geomorphic 
indicators to increase the probability of hitting the maximum constituent 

concentration in :he PRS. The key assumptions of the biasing scheme ore 

rested by collecting field quality assessment samples. Thaw field quality 

assessment samples includo collocated samplcs and samples downgndiont 

of !he expecred maximum constiruent conccntration. 

For sites where o more sophistiw:ed approach is taken beyond tho screening 

assessment, qunntitative decision performance requirements will bc 

developed. The assumptions behind these statistidly designed sampling 

and analysis plans include: the sprr:isl heterogeneity of the contamination at 

the site, the desired probability of de:edins contwnination. and tho likely 

concentrations of CdCs given thc hisron'cal site information. The expected 

heterogeneity of the site will be summarized by a simple conceptual model of 
contaminant release and subsequent environmental tnnspon. For examplo. 

historical photographs o! a salvage yard show the location of oquipment 

stongc and staining that will be preferontially somplcd in thc RFI 
investigation. This information also bounds !he probability of detecting stains 

of this sire. Site-specific information used :o design the sampling and 

analysis plans will bo presented in the investigation nppmch and objectives 

subsection for each aggregate in Chapter 5. kddendum 1. 

. 

No RFI investiption is currently designed to collect data which meet the 

requirements of a baseline risk assessment. The dcveloFment of a 

defensible sampling and analysis plan for risk assessment investigations 

requires specifimtion of decision error tolerances. However, data obtained 

from an RFI invcstiption can be used to determine if contaminant 

conccntntion 1imi:s esZ3blishcd by SALS have been exceeded. and if 

additional data collection for use in risk assessment is necesmry. 
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4.3.7 Optimize Doslgn: Oovolop 3 Sampling and Analysis Plan 

The objective of tho last stop of tho DO0 process is to evaluate ahcrnrrtive 

sampling and analysis plans for data collcction and to sclect the plan that is 

expected to achieve the 000s in the most cost-cffodivo manner. For most of 

the sitos sampled in Chaptor 5 ,  Addondum 1, a judgmental sampling- 

analysis plan was developed to meat tho xroening assessment 000s. Tho 

sampling-analysis plan for each site is presented in the sample W t i o n s  and 

mothods and laboratory nnttlysos subsection for each aggrcg3to in Chcrptcr 

5, Addondum 1. 

For a small subset of sites, some quantitative decision performance 

roquiremcnts wcro established and a slatistically based sampling and 

analysis plan was developed. Statistical dosign optimization rcquircs pertinent 

estimates of uncortainty, a genoral understanding of the underlying 

distribution of the constituonfs of concern, and n complote set of DOOs. 
Professional judgment is rolicd upon to greater or losscr extcnt in determining 

where to take samples, However, even for a sampling and analysis plan 

whore a statistical model holps sclcct thc number of samples, determining 

which analytical methods arc appropriate for either a screening asossmcnt 

or risk-based decision is a process that involves working with the chemists 

and statisticians to dotermine the most efficient w3y to generate data of 

accoptablc quality. Some of the issues considercd include: the xnsitivity of 

tho method compared to the SAL or other decision point. the pcrformnce of 

the mothod on U N L  matrix samples. turnaround times. and ability to 

measure rnuttiple constituents of potential intorest at once. In most wscs, 

the magnitude of analytical crror is exgected to bo small compared To 
sampling error; however, during the evaluation of designs measurement error 
is evaluated to onsurc that the expected performance of the method will 

achieve tho statod DOOs. 

Assuming the screening assessment yields values higher than the SALS and 

background for constituonts of interest. those data are often valuablc in 

evaluating alternative designs for funhcr data collection in support of risk- 

based docisiom. A variety of statistical survey methods appropriate for 

estimating means are discussed in the IVJP and will be considerd in future 

phases of data collection. In addition, future phases of the RFI will consider 
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the impact of multiple source terms on contaminant migration and 

distribution. 

4.4 Concopturrl Exposuro Modols for OU f f l U  

A conceptual exposure model was dovolopcd for each PRS aggregate to 

help identify the location and magnitude of samplins needed to nccurately 

chandcrize the PRSs at OU 1110. Each PRS aggregate conceptual 

exposure model includes four elements: 

1. Identification of PCOCs; 

2. Chnrackrization of the rcleascs of COCs 

3. Determination 0: mign:ory pathways; ond, 

4. Idcnlification ot human rcccptors. 

Subsection 4.41, Potontiol Contaminants of Concern, is an ovowiew of the 

PCOC selection. Subsoction 44.2, Potential Environmental Pathways, 

discusses the PCOC rclccrsc mechanisms ond migration pathways. 
Subsection 4.43. Potential Human Receptors, contains a conceptual mdel  

for each type of PRS that describes potential currcnt and futuro reccptors 

and potential exposure to sito-rolotcd cons:ituents, 

4.4.1 Potontial Contaminants of Concom 

The obicctives of the Phase I sampling activity, or screening assessment, are 

to accomplish the following: 

1. Confirm the presence or absence of anticipated PCOCs 

!?om known site activities: 

2. Use broad spectrum analytical methods that will allow for 
3 reasonable determination that additional PCOCs are 
not present (e.9.. the evaluation of tentatively identified 

compounds from mass spectnl scans): 

3. Select analytical methods primarily on the basis of 

sensitivity for anticipated PCOCs at thcir SALS and 

seconc9rily for broad-bond spectrum capability: ond. 
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4. Estitnato if the concentration of each PCOC is greater 

than some method threshold. 

Chemical constituents that are essential human nutrients are toxic only at 

very high levels. such as potassium and magnesium. will not be quantified in 

a baseline risk assessment (EPA 1989. 0305). 

The main classes of PCOCs identified for OU 1 1 1 4  arc volatile organic 

compounds (VOCs). semivolatile organic compounds (SVOCs), metrrls, and 

radionuclides. Those categories correspond to a method of analysis u s d  to 

quantity their prosence in samples, Section 7.6 of Appendix 0, Sampling 

Mothods, lists tho LANL ER standard operating procedures used tcir thcsc 

standard suites of chemicals, Typos of VOCs found at OU 1114 include 

solvents and chcmicnls used in laboratory projects. SVOCs that may be 

found at OU 1 7 1 4  includc PCBs uscd in transformers. Pesticides and 

herbicides wore also stored. hondlcd, or applied at specific locations. These 

substances are monsurcd by specific analytiw! suites. 

4.4.2 Potantial Environmontal Pathways 

Chcmical or radionuclide PCOCs af OU I l l 4  may have been rclcnscd into 

tho environrnont via drainages, outfolls, landfill arcns. spills. leaks, or 

spattering to surftlco soil from s!oragc areas. storage tanks, or surfoco 

impoundments. 

Attcr potential contaminants have been released in:o the environrnont. thcy 

can potentially migrate vh: 7 )  liquid infiltration into near-surface or subsurface 

soils that may reach groundwater vis faults or surface water via sccps, 

2) volatilization into ambient air. 3) wind entrainment of contaminated dust 

and deposition onto surface soils. and 3) surface water overflow 3nd then 

runoff resulting in the contamination of sediments in drainago channels. 

Table 4 4  summarircs the major chemical migration pathways. environmental 
media that may bo contacted by receptors, and resulting potentiol human 

exposure pathways. Other pathways that may exist, but are considcrcd less 
significant. includo uptako by animals (c.g., cows 3nd elk) from ingestion. The 

confribution of these exgosure pathways is likely lo bo minor in comparison to 
pathways listed in Table 44.  
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TABLE 4.4 

RESULTING POTENTIAL HUMAN EXPOSURE ROUTES 
SUMMARY OF h?AJOR MIGRATION PATHWAYS. CONTACT MEDIA. AND 

MIGRATION PATHWCIYS 

A. Liquid infiltration into 
near-sutface or 
subsurface soils 

CONTACT MEDIA 1 RESULTING POTENTIAL 

7 .  None (unless erosion, 
soils ther! rcfor to exposure 

HUMAN EXPOSURE RATES 

1, PCOCs in subsurface 

mutes for 8 and C) 

6. Wind entrainment and 
dispersal of surface 
si1 and atmospheric 
dispersion of volatilcs 

1 1. Ingestion of soil. dormal 
contact with sail, and 
ingostion of plants 

2. Inhalation of fugitive 
dust or volatile 
compounds 

7 .  PCOCs deposited on 
surfaco soils and 
ediblo plant surfocos 

2. PCOCs in air (particulate 
matter and volotilo 
compounds) 

3. Contaminated surface 
watcr infiltrating 
surfaco and c &tcr and dermal 

contact with surfaco 
wa:or 

I 

I C. Surface water runoff 1. PCOCs dcwsitcd in 1. Ingestion of sediments 
carryins soillsediment I drainage sediments 1 and dermal contact - 

with sediments I 2. Ingestion of surface 
2. PCOCs released to 

surface waters 
in susecnsion and in 
salu t io n 

subsutoce soils I 3. Insestion of soil and 
dermal conracr with 
soil 

0. Soil erosion and 
excavation, expcsi ng 
subsurface 
contaminated soil to 
the wrf3ce 

1. Fecds wind dispersal (8) 
and surface wator 
runoff (C) 

1. Refer to cxposurc 
routes for B and C 

Perched groundwater may be present 3t OU 1714. Potential contaminant 

movement from leaching or infiltration into the vadoso tone from PRSs w n  

create a possible pathway to perchcd groundwater via faults or fractures. 

Potential migration of PCOCs to the main aquifer is not considered to be a 

major risk because the aquifer is more than 800 f: deep: therefore, 

Sroundmtcr is not a plausible pathway fat migration of constituents. Section 

3.0 of Chapter 3 contains o discussion on the hydrology of tho main aquifer 

beneath OU 1114 (LANL 1993. 1090). Currently, there arc no groundwater 

wells on site. 
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4.4.3 Potontiat H u m n  Romptors 

This subsection discusses how people could potentially be exposed to sh?- 
related PCOCs in tho absence of site remediation and presents the 

conceptual site model. Currently. the land within the boundaries of OU I l l 4  
is used for LaSontory operations. two privately owned cement mixing plants 

(on bnd l e a d  from DOE), and the priva:cly owned Royal Crest Tniler Coun 

(on privatoty ownod land) located approximately 0.25 mile east of the nearest 

PRS (61-004) within OU 1114. Future land use could encompass recreational 

usors and continued Laboratory operations: future residential use is possible 
but hot as likely. Therefore, the following gcncnl land-use categorics for OU 
11 14 have bcon idontificd: 1) continued Lsbora:ory operations; 2) 
rmroational land use; and 3) residential bnd use. 

0.4.3.7 Concopturrl Sito Modo1 

The conceptual exposure models (Figs. 4-3 and 4-4) identify historical 

sources of environmental releaso. migration. potential current sources of 

contaminants. potential release mechanisms, contad media. and exposure 

routes for each PRS. Elements of the conccptu~l models arc presenrcd in 

Table 4-5. 

Figure 4-3 presents tho conceptual exposure model for PRSs that have 

potential surface soil contaminarion. The conce$ual exposure model tor 

potential surface and subsurfacc contamination is proscntcd in Fig. 44.  

Formulation of the conccptual oxposuro models for OU 1113 is based on 
available PRS information only, furthcr refinement af development of 

separate models moy bo necessary based on data gathered through 

the RFI. 

Silo-specific information on PRS aggregates, such as PCOCs and migration 

pathways, is in Chapter 5, of the RFI Work Plan for OU 1114 ( U N L  1993, 

1090) and Addendum 1 to that work plan. 
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If soil is found to be contaminatod (SALS are exceeded) in P b s e  I or Phase 

I I  sampling, the human exposure to these contaminants will be qwntifiod in 

a baseline risk assessment. Human exposure is estimated through a model 

of tho reasonably maximum-exposed individual who is defined through 

assumptions of cunont and future land use 

Cunontlj. no commercial dairy or boet operations are located in the vkin* of 

OU 1114. In the future. if the land reverts to National Forest, limited catlle 
grazing may be a possibility, The number of cows that this area would be 
ablo to sustain is small because of the somiarid climate. Cattle would have to 

grazo over a largo area. Thcrfore, this exposure scenario will not be 

evaluated in a bascline human heolih risk assessment because it is expected 

to bo minor in comparison to scenarios alroady being evaluated. Refer to the  

1993 IWP for ER programmatic guidance on probable land use scenarios 

(LANL 1993, 7017). 

4.4.3.2 Potentlal Humn Exposure 

Depending on site-specific paramoters (i.0.. types of PCOCs present or 

migration potential). the worst-case exposure scenario (h, the reasonable 

maximum-exposed individual) may vary. For PRSs in which more than one 

scenario may be applicable, all oxposurcs will be calculated to determine the 

worst-case scenario, For any baseline risk assessment, the 95% uppcr 

confidence limit on tho arithmatic avoragc concentration of COCs over the 

appropriate axposure area, oithor surface or subsurface soils, is sufficient to 

quantify human exposure. It is assumed that contact with soils in at1 areas of 

the site is equally probable. Data are avcnged over an exposure unit. which 

is dctormincd by the lard-use scenario, 

Assumptions made for the throe land-use xenarios are devcloped below. 

4.4.32'1 Continued Laboratory Opontions Sconnrlo 

In the foreseaable futuro, land use is likely to be similar to current Laboratory 
operations. Populations of on-sito workors (individuals who work on or near 

tho site) and construction workers (individuals who would be exposed to near- 

surface and subsurface soils through various activities including excavation) 

are ostimated to be the most likely reasonable maximum-exposcd 
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SUMMARY OF CONCEPTUAL MODEL ELEMENTS 

PATHWAYSlMECHANlSM 

HISTORICAL SOURCES 

~~ 

CONCEPTIHYPOTHESES - OperationJ/procemea that contributed to the creation of the PRS 
(Le.. storage area. ett) 

PRS RELEASE 
hl ECHAN I SM I 

surface water runoff 

- Any spilling. leaking pumpins, pouring. smining. emptying, 
discharginq. injecting, leaching, dumping, or disposing into the I environment 

* Sutace runoff is directed by natural topographic features or 
mnrnade diversions and flows toward tho canyons. A 
topographic low a n  cause the water to pond an the mew top. 
but in most cases the water will ftow into the canyon 

1 MIGRATION PATHWAY/ CONVERSION MECHANISM I 

Sediments 

Alluvial aquifers 

~~ 

Atmospheric dispersion I -Entrainment is limited to chemicals in surface soils 
Panru1a:e dispersion I * Entrainment and deposition are controlled by soil prope~ies. 

- SU~~JCO soil erosion and sediment tnnspon is a function of runoff 

-Chemicals dispersed on the soil surface can be collected by 
intensity and soil propeniee 

surface water runoff and concentrated in sedimentation areas 
in drainages 

dispersal in the drainage 

sediments of channel alluvium 

* Erosion of drainage channels a n  extend the aroa at contaminant 

- Surtace tunoff discharged to the canyons may infiltrate into 

surface roushnsss, vegetative covor and ierrain, as well as I atmospheric conditions 

InliRration 

I 1 Volatilization -Volatilization occurs to volatile organic compounds in surface 1 soils, subsurface soils, and surface water 

- Infiltration into surface soils depends on the rate of precipitation or 
snowmelt. antecedent soil water status. depth of soil, and soil 
hydmulic properties 

Leaching 

-Chemical rransport by surface runoff can occur in solution, sorbed 
to suspended sediments. or as moss movornonr of heavier I bed sediments 

-Storm water/snowmett w n  dissolve chemicals from soil or other 

- Watsr solubility of chemicals and their relative nffinity for soil or 

solid media. making them available for contact 

other solid media affects the ability of leaching to cause a 
release 

I I SU~JCS runoff may carry chemicals beyond the OU boundary I 

- Infiltration into the tuff depends on the unsaturated flow 
properties of the tutt 

POTENTIAL RELEASE MECHANISM 
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TABLE45 (Continued) 

SUMMARY OF CONCEPTUkL MOOEL ELEhlENTS 

I PATHWAYSMECHANISM I CONCEPTAY POTHESES 1 
Leaching and subseguen: resorption can extend the area of I contamination 

Soil erosion The erosion ot suface soils is depndent on soil properties, 
vage!ative cover. slope anC aspoc?, exposure to :he force of 
the wind. and Drecimtation intensitv and freauencv 

~ ~ ~ ___ - Oepasnional areas as welt as erosional areas exist. and eroswe 

- Storm water runofl can mobdize soildsediments. makng them 

loss of soil may no: =cur in all locations 

available for con!act 
~~ 

Storm inrenstyl!rquency. physical propenids of Wils, 
topography. and sround cover de?ermine The eflseriveness a! 
erosion as a release mechanism 

. I  - Erosion m a y  also enlsqo the cantamcna!ed area 

-The loss of rock from :he canyon walls is a discontinuous, Mass was!ing 
ObSeWible 3tOc@!iS 

-The rate of the prccesb IS extremety slow - Wind suspension o! contaminated soilkedimen: as dust mites 
chemicals availa91e tor can!dCT via inhahtionhgestion - Physical propenies of soil (e.$. siR content. moisture content). 
wind speed. and SILO of exposoc! ground surface determine 
etlactivcness at wind suspension as a release mechanism 

Resuspension (wind 
suspension) 

- V~lndsuspansion CGp@RlargO the areaof Contamination and 
create additional exposure pathways, such as deposition on 
plant? followed by plant consumption by humandanimals 

Excavation - Manual or mechanical movement of contJminated soil during 
construction, remediation. or other activirios makes 
contaminated sod available tor dermal contact, ingestion. and 
inhalation as dus: 

The method 01 excavation (i,e.. type of equipment), physical 
properlies of soil, weather condflions. and magnitude of 
excavation aerivEy (Le.. depth and total area ot excavation) 
influence the etlecweness at excavation 3s a release 
mechanism 

Excavation can increase or decrease the sire of the 
contaminated a?ea. de;rending on how the excavated mterial 
is handled 

~ 

EXPOSURE ROUTE 

In halation - Vapors, aerosols, and paeculates (including dust) can be inhaled 

Physical and chemical prapenias of airborne chemiwls influence 

and absorbed by lhe lungs and mucous membranes. 

the degree of re!ention in tne body after being inhaled 
~ ~ ___ 

Ingestion - Ingestion of soil, water, food, and dust can lead to chemical 
intake via absenllon in the gastrointestinal tract 

1 



Technical A nnroacii Ciionrvr 4 

Direct contact 

7A8LE 4-5 (Continued) 

SUMMARY OF CONCEPTUAL MODEL ELEMENTS 

1 PATHWAYSMECHANISM I CONCEPTMY POTHESES 1 
* Soma hazardous chemical constituents will absorb throush !he 

skin whsn in contact wi!h contamina:ad surfaces of soil, tuff. or 
tubbls 

I * Physical and chemical properties of chemicals influenco the I dogee at dermal absorption 

I - Facton such as skin moisture and temperature affect the degree 1 of dam1 absomtion 

I External penetrating 
radiation 

- EXtOmal. or whole body radiation. can Occur through exposure to 
gamma-ray-amitting ndionuclides that may be present in soil I sither directlv through tho soil or ra-sntrained dusts 

* Exposure to penetrating radiation can also occur through 
inhalation or inSestion when radianuc1idetontjminJ:ed soil or 
tun surfaces erode andor dus!s become re-etntrainec! 

individuals. Therefore, these ore the exposure scenarios that will be 
evaluated under the land-use scenario of continued Laboratory operafions. 

On-site workers (e.9.. maintenance workers. office workors) are expected to 

be routinely exposed to contaminated media; therefore, this scenario is 

considered a conservative exposure scenario for thoso PRSs in OU 7 7 74 that 
consist of potential surface contamination (0 to 6 in.) on the mesa top. 

Surface contamination above SALS will be evaluated for both current and 
future risks in a baseline risk assessment using the on-site worker scenario, 

The types of PRS aggregates with potential surface contamination on the 

mesa top include: suface disposal. pointkpot spill(.s), outfalls. and storm 

dnins. 

The construction worker is expected to be exposed to subsur!ace 

contamination during excavation activities. Once subsurface soil is excavated 

and broughY to the surface, on-site workers could also be exposed. 

Therefore, PRSs in OU 1 7  74 that consist of subsurface contamination above 

SALS will be evaluated in a baseline risk assessment using the construction 

worker and on-site worker scenarios. The types of PRS aggregates with 

potential subsurface contamination include: surface disposal, storm drains, 

USTS, outfalls. poinVspot spills, and disposal pits. 
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Chaprer 4 Trchnical Approach 

Exposure pathways rolevant to workers include: 1) inhalation of fugitive dust 
or volatile compounds; 2) incidental ingestion of contaminated soils; 3) direct 

d a m 1  contact with contaminated soils; and 4) extdmal radiation rablo 4-6). 

4.4.3.2.2 Recreational Scenarlo 

Tho recreational scenario is a current scenario in some areas of OU 7 174 and 
in rho most probablo future scenario for PRSs consisting of surface 
contarnination (0 to 6 in.) on the canyon wall or canyon bottom. The 

recreational scenario may include camping, hiking, hunting. and possibly 
limitod construction. 

PRSs in OU 7174 that consist of surface contamination above SAls on 

canyon walls and/or canyon bottoms will be evaluated in a baseline risk 

assessment using the recreational scenario. PRSs that are located on the 

canyon wall and/or bottom are primarily ourfalls. PRSs that have surface 
wator runoff into a drainage channel or an associated outfall. will also be 

evaluated using the recreational scenario. 

Recreational mors of the area could come inro contact with COCs through 

ambient air, surface soil, sdiments in drainage channels, and pooled surface 
wator. 

Exposure pathways associated with recreational activities include: 

7 )  inhalation of fugitive dust; 2) soil ingestion: 3) dermal contact with soil: 

41 external radiation; 5) dennal contact with surface water; and, 6) accidental 
ingestion of surface wator (Table 4-f). Campers are assumed to carry in 

potable water and food; lherefore, exposure through consumption of 
contaminated ediblo plants (piiion and berries) is an insignificant pathway in 

the recreational scenario. No body of water large enough to suppon a 

consistent supply of gamc fish exists; therefore, expasure to contaminants by 

consuming contaminated fish is not a viable pathway far this site. 
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T A 8 E  4-6 

SUMMARY OF EXPOSURE ROUTES IN THE CONTINUED LABORATORY 
OPERATIONS SCENARIO 

1. Inhalation of 
ambient air 
(fugirive Or 
volatiles) 

2. Incidental ingestion 
of soiVsdiment 

EXPOSURE ROUTE 

- Fugitive dust is genented by the wind and during 

* There may be valatito constituents on site that would 

0 Incidental soillsediment ingestion of surface soil or 

recrmtioml activities (e.g.. dirt biking) 

contribute to the inhalation exposuro 

sediments mv occur as a resuk of recreational activities 

1. lnhalation of ambient air 
(fugitive dust or volatiles) 

~~ 

2. lncidentaiingestion at soit 

3. Dermal a%c! with soil 

4, External radiation 

ASSUMPTIONS I - Fugitive dust is gonerated by soil disturbances (Le., 
bulldozers, trucks and other earthmoving 
equipment) during construction activities 

* Construction activities may expose subsurface 
chemicals to the surface (i.e,, excavation) - There may be volatile organk compounds in noor 
surface and subsurface soils thnt would 
contribute to the inhalation oxposurc 

indoor concentrations ore lass than thoso 
outdoors 

* For vapor transport indoors, cdncenrrations indoors 
and outdoors can be assumod to be equivalent, 
except at sites where subsurface soil gases are 
entering indoors: in this w e .  vapor 
concentrations inside could exceed those 

- For dust transpot? indoors, it can be assumed that 

ouidoors - Incidental soil ingestion of surface or subsurface 
soils m y  occur 3s o result of construction I 

I activities 

less soil and dust than constwctbn workors 
* Office workets WOUM bo expecrod to contact much 

I - Skin surbce area available for contact with soil 
includes arms, hands, face. and hcod 

I * Irradiation from radionuclides an the ground 
surface may occur 

TABLE 4-7 
SUMMARY OF EXPOSURE ROUTES IN THE RECREATIONAL SCENARIO 

I MPOSUAEROUTE 1 ASSUMPTlONS 1 

(standard GaiG soil ingestion rates for aduhs and children 
are used) 
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ChanrPr 4 TkhnicnC Amroach 

TABLE 4-7 (Continued) 

SUMMARY OF EXPOSURE 8OUTES IN THE RECREATIONAL SCENARIO 

EXPOSURE ROUTE I ASSUMPTIONS 1 

4. External radiation 

Skin surface arOa available for contact with soil includes 
o m .  hands, fnco, legs, upper body. and haad (the 
camdna event occurs in warm weather]. 

I 
~~~~~ ~~ - Irradiation from radionuclides on the ground surface may 

OCCUt 

5. Dermal contact with - Ephemoml strooms may be present as 8 result of 
surface water snowmelt and summer rainfall 

6. Accidental 
ingestion of 
surfaco wator 

1 - Rainfall events result in pooled wator 

* Standing water occurs alter the ninfall event before it 

Ephemeral streams may be presont as a result of 

- Rainfall events result in p l e d  watc; - Standing water occurs aftcr the rainfall event &foro it 

socps into tho ground 

snowmalt and summer rainfall 

x o p s  into tho ground 

4.4.3.2.3 Rosidontial Scenario 

Tho rcsidenthl scenario is considered an unlikoly future Land-uso scenario for 

OU 1114: however. since residsntial devolopmont cannot be ruled out, this 

potontiol exposure scenario must be considered. On-site residents would be 

exposed routinely to near-surface soils through activities such as recreation 

and gardening; thoreforo. this scenario is considered a consewathe exposure 

scenario for those PRSs in OU 1114 that consist of potential surface 

contamination (0 to 6 in.) on the mesa top. Surface contarnination above 

SALS will be evaluated for both current and future risks in a baseline risk 

assossrnont using the o n d o  residential scenario. 

Tho on-site resident may be exposod to subsurface contamination if it is 

brought to tho surface during excavation for n home, or may be e x p a d  tr3 

subsurface volatile contamination that migrates in vapor form into the on-site 

residence. Therefore, PRSs in OU 1114 that consist of subsurface 

contamination above SALS will be evaluated in a baseline risk assessment 
using the on-sito residential scemno. 
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Exposure pathways relevant to on-site residents include: 1) inhalation of 

fugitive dusts or volatile compounds; 2) incidental ingestion of contaminaled 

soils or surface water; 3) direct dermal contact with contaminated soil or 

surface water: 4) ingestion of produce grown in contaminated soil. and 5) 
external rabiation (Table 48). 

I 
TABLE 4-8 

EXPOSURE ROUTE ASSUMPTIONS 
1. Inhalation of ambient air Fugitive dust is generated by wind and outdoor 

activities (e.g., gardening) 
?here may be volatile constituents on site that would 
contribute to the inhal3:ion exmsurc 

(fugitive dust or volatilos) 

SUMMARY OF EXPOSURE ROUTES IN RESIDENTIAL SCENARIO 

i 

2. Incidental ingestion of soil I I lncidcntal soilksediment ingestion may occur as a 
result of outdoor activities (standard daily soil ingestion 
rates for adults and childron am usedl 

3. Dermal contact with soil 

4. External radiation 

Skin surfaco area available for contact with soil 
includes arms. hands, face. legs, upper body. and 
head 
lmdiation from radionuclides on tho ground surface 

5. Dermal contact with surface 
water 

4.5 Ecological Risk Assessment 

may occur 
Ephemeral streams may be present as a result of 
snowmelt and summer taintall 

An ecological risk assessment m y  be conducted for OU 11 74 to quantify the 

risk posed to nonhuman systems as a result of the release of hazardous 
mteriak. This ecological risk assessment may be performed as part of the 

RFI, and the results may be considered when comparing remedial 

alternatives dun'ng corrective measures studios. The ecological risk 

assessment may also support a natural rcsourco damage assessment 
0 

6. Accidental ingestion of 
surface water 

7. Ingestion of produce grown 
on site 
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(NRDA) as required by the Comprehensive Environmental Response. 
Compensation, and Liability Act (DOE 1989. 0078). The purpose of the 

NRDA is to determine whether narural resources have been damaged as a 

resuh of the relaaso of hazardous materials. 

Tho quantitative and qualitative criteria that define the environmental 

standards for protection of nonhuman receptors are specified in the National 

Environmontal Policy Act (DOE 1985. 0061). the Endangered Species Act 

(USFWS 1988, 17-795). the Cloan Water Act. and executive orders on 

wetlands and histone preservation. Thew laws and their enabling regulations 

define federal and state endangered. threatened, and sensitive plant and 

animal species: 

sonsitive areas (such as floodplains or wetlands); scnsitive and unique 

habitats; and water quality ciiroria for protcctbn of aquatic receptors. 

A discussion of the general approach that will be followed in conducting an 
ecological risk assessment is presontod in Appendix 1 of the IWP ( U N L  

1993, 101 7). The ecologiul risk assessment may include comparison of 

contaminant concentrations in environmental media to ecotoxicological 

screening action levels (ESALs), which are conservative screening criteria 

used to determine if further investigation or action may be warranted based 
on potonthl throat to nonhuman receptors (Ebingor et at. 1994. 17-1214). 

The first step in tho ecological risk assessment process is tho biological 

evaluation of thc site. The purpose of this evaluation is to characterize the 

biological community within the operable unit. This evaluation includes 

surveys for throatend and endangered species, sensitive arcas, and plant 

community structuro. Biological surveys are dofincd by levels. with each 

successive level representing a more specific evaluation of a more defined 

subset of the ecosystem. 

Level 1 (reconnaissance), Level 2 (habitat evaluation), and Level 3 (--ies- 

specific ovalucltion) biological field suwoys have been conducted for OU 1114 

as part of the OU biological assossmant (Cross 1994, 17-1215). The results 

of tho habitat evaluation indicated tho following habitat types within OU 1 1 14: 

mixed conifcr, pondcrosa pine, ponderosa pinelpibn, pihodjuniper. riparian 

(living 01' law!& on tho bank of n mtuml watercourse), and wetlands. B R A  
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Tkhnicd Approach Cltnprer 4 

on the results of the habimt evaluation, the U N L  database of throatoncd 
and cndanSered species was consulted to identify species that could occur 

within habitat types identified for OU 1114. Addaionnlly. Stato and federal lists 

of protected species were consulted and species :hat may occupy the 

habitats identified for QU 1 7 7 4  were noted. As a result of this biological 

assessment. the following species and habitats of potential concern were 

identified: 

- The checker lily (Flitillaria atropurpwea), identified as a 

sensitive species by New Mexico, and the wood lily 

(Lilicum philadelphicum). a protected species in New 

Mexico 3nd a wndidote for federal protected species 

satus, may exist on the moist north-facing anyon slopes 
and in riparian mixed conifer areas. 

0 'The spotred bat (Euderme rnoculatum). a protcctod 

species in New Mexico and D candidate for federal 

protected species sta!:us. may inhabit areas of OU 11 14. 

However. a 1992 bat survey capturd no bats. and an 

additional survoy may bo necessary to establish 

presence or absence. 

The Jamez Mountain salamander (Plerhodon 
nsomexianus), a protected species in New Mexico and 

a candidate for federal protected species status, is known 

to occupy areas in the vkinw of OU 11 14: a site-specific 

survey may be necessary to establish proscnco or 
absence. 

- The northern goshawk (Accipiter gonfilis), a candidato for 

federal protected species status, may occupy areas 

within OU 1 114 because of good foraging habitat: R site 

specific survey m y  be necessary to ostablish presence 

or absence. 

- Two wetlands habitats in Sandb Canyon (a marsh and a 

stream channel) ore potential habitats for the meadow 

jumping mouse (Zapus hudsonios). n pratacted spocies 
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in Now Mexico and o candidate for federal protected 

species status. However. recent smatl mammal trapping 
conducted in the  canyon did not capture any of this 

species (Raymor and Biggs 1994, 17-1276). Additional 

survoyr may be nocossary to ostaSlish proscnco or 
absance. It should be noted that Sandia Canyon is 

potentially impacted by STP and various IAN1  outfalls, 

os well the Los Atamas municipal landfill. These sources 

of surface water have created artificial wetlands with 

cornpromisad wator qualify and a suppressed populo!ion 
ai macroinvortebrates (Cross 1994. 17-121 f; Bennett 

7994. 17-1278). 

Habitats in OU 1114 that could support the species listed above are those in 

more remate arcas that arc currcntly undisturbed and include canyon slopes 

and bottoms and tho astern areas of the mesas. 

As a result of the operable unit biological assessment, best managoment 

practices were identified that will bo applied To sampling and remedial 

activities at OU 1114 to rcduco the impacts to potentially sensitive species 

and habitats, These practices include delineation of wetlands bundaries to 

Onsure sampling is conducted outsidc areas that meet wetlands criteria, 
minimizing disturbanco of habirat during sampling. and notifying The U N L  
Biological Resource Evaluations Team before diaurbances orher than soil 
sampling are initiated. 
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Chapter 5 Evdustian of PUS Aammatss 

5.0 lNTRODUCnON 

5.0.1 Dah Quality Objectives 

Data quality objectives (000s) specity the quality (and quantity) of data 
collcctod during a RCRA facility investigation (RFl) to ensure a tdchniwlly 

sound basis for evaluating tho need and approaches for no further action 

(NFA). expedited cleanup (EC). or corrective measures study (CMS). N O S  
set acceptablo limits for unconainty in -&mpling data for oach specific 

investigation activity in accordance with the intended data use. Different data 

gses require different levels of analytkal and sampling certainty. 

This subsection presents the generic aspects of 000s applied to the site 

invcstigations described in The remainder of Chapter 5. See Chapter 4 for a 

brief discussion of tho DQO process, The presence of contomination is not 

known tor most potential reloase sites (PRSs) in this chapter. Thereforc. the 

sampling and analysis plans are dosigncd to determine it there has bocn a 

reloase at a site whore observed contaminant concentrations exceed 

xroening action levels (SALS). The sampling and analysis plans are also 
design4 to ensure sufficient data is collected to make a decision about a 

site. 

Each sampling analysis plan begins with a presentation of background 

information on the types of past and present site activities and information 

describing potential or documented releases. Potenlial contaminants of 

concern (PCOCs) and site boundaries are then identified from this archival 

informat ion. 

Sample collection will be bissed or random, or a combination of both, 

dopending on what is known abut potential contamination at a site. The key 

assumptions of tho sampling schemes will be cor.firmcd by collection of 

quality control {OC) samples, including duplicates and simples downgradient 

of oxpec?ed maximum PCOC coricentmtion lowtions. 

If analytical results indicate that tho maximum concentration of all PCOCs it 
below SALS or background levels, the PRS will be recommend& for NFA If 

concentrations of PCOCs exceed SALS or background levels, a baseline risk 

asscssmcnt will be conducted to determine whother to proceed to NFA. EC, 
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or CMS. The selection of additional action will be bas& on risk assessment 

results and !he availability of an obvious site romedy. 

5.05 Devolopment of Site-Specific Sampllng and Analysis Pions 

Tho sitespecifii sampling and analysis plans present a prcliminary evaluation 

of existing data and infomtion collccted during the initial scoping process. 

These plans summarize site backprounds and physical settings. os well as 

outline the sampling rationale and guidelines for field implementation. Site- 
specific infomtion and data used to devclop the initial site descriptions and 

plans included aerial photographs. site history. ownership (oporating 

Laboratory group). occurrence reports. engineering drawings, topography. 
geolom, potential contaminants of concern and media, and other pertinent 

details. The information may have also included previous site visits, sampling 

events. and previous cleanup actions. Results from any previous sampling 

events were summan’zed in terms of physical and chemical characteristics, 

contaminants identified, and concentrations of contaminants. 

5.0.3 Biased Sampling Approach 

Biased sampling involves sampling arcas where contaminants are known or 
suspected to have been raleased, but quantitative information on 

contaminant Concentration is not available. Thus. biased sjmplinS schemes 

are based on historical infomtion obour the PRSs. the topography of the 

site. the chemical properties and migration potcnfial of the PCOCs. and tho 

chemical and physkal properties of the soil. 

HiSorical information about PRSs is derived from archival and site 

investigations, interviews with personnel assigned to tho area at the time of 
the releaso. and period maps and photographs. 

Topographic factors affocting the migration potential of PCOCs include 

drainage patterns and likely sediment deposition areas, the presence of low- 

iying areas in which water might pool, and soil conditiorrs. 

Site-specific sooil factors affecting the migration potential of the PCOCs include 

soil and sediment pH, texture. permeability. moisture. temperature, organic 

matter content. and the presence of fnaures in the Cuff. For example. most 
heavy metals are relatively immobile in the environment unless acidic 
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conditions arc present in tho soil. Somivolatile organic compound (SVOC) 

migration potential is dopendent upon tho organic compound's solubility. 

polarity, and suscoptibitity to pho!oaxidation. Polychlorimred biphenyl (PC8) 
mobility is dopendent upon soil moistura, temperature, and microbiology. 

While no composite samples will be takan spocifiully to chanctorize these 

factors at each PRS, the effects of observable or predictable soil 
characteristics on PCOC migration will be considerod in dcvoloping tho b b x d  

sampling plans. 

Furlher, chomical and physical properties of the PCOCs rogardless of soil 

conditions will also affect tho migration patential of PCOCs. For example, 

volatilo organic compounds (VOCs) and total petroleum hydrocarbons (7PH) 

are suscoptiblc to volatilization in surface soils and during transport, and are 

theraforc not expected to be found at any distance from the source. 

Using this information. sampling sites w n  be selcctd where contaminants 

aro most likoly to exis!, The primary advantage of biased sampling over 

random sampling is that fewer samples are colloctcd with biased sampling 

and with a greater degree of confidence that contamination, if prcsent. will be 
detected, This dcgrac of confidence is diroctly related to tho confidence 

placed in the hislorid data and understanding tho factors listed above. 

5.0.4 Random Sampllng Approach 

Random sampling is a statistical sampling method that is not based on prior 

knowledge of contaminant distribution. In tho random sampling design, n grid 

systom is cstablished and usod togothcr with a random number gcnonror to 

select sampling paints 31 ncdc locations on ?he grid. The number of s.arnplcs 

collected is determined by a variety of factors, including t h e  degree ot 

confidence desired that any contamination present will be detected. the 

viability of tho md ia  from which the samplos aro to bo taken, and the cost of 
collecting and anatyzing the samples. 

Tho higher tho levo1 of confidence desircd, t he  grcatcr the number of 
samples  that must be collocted. The number of samples may also be 

determined by the following equation: 
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Where: P R desired probabili u numbor of samples; 7 
<- 
f I fndion of site ossumed to be contaminotcd 

5.0.5 Sampling Methods 

Soil samples will be collected in 1241. intervals from tho surface down to the 

clayrich horizon expected to be found above the soil-tuff intodoco throughout 

much of OU lllL (Nyhan et 01. 1978, 0161). The clayrich horizon is 

expected to form a permeability barrier through which most PCOCs will not 

rnignte. If no clayrich horizon is found. samples will be collected in 1241. 

intervals down to tho soil=tuff interface unless otherwise stated. To minimize 

volatilization, an aliquot of soil will be removed for laboratory analyses of 
SVOCs and/or TPH (if applicable) prior to homogenization of each interval. 

VOCs will be collected os described in field screoning. Because of the 

oxpeeted shallow depth to the soil-tuff interface for all outfalls being amplod 

in this work plan. one sample will be taken from the 0 to 12-in. interval or to 
depth if the depth to the soil-tuff intcdacc is 18 in. or less. If the depth to tho 

soil-tuff interface is greater than 78 in., an additional smple will be collected 

as described above. Composite samples will be taken at the discretion of the 

field team leader in order to ensure sufficient volume of smpIin2; material to 

complete the required analyses. 

All sample sites will be land surveyod and assigned 0 sampk tocation 

identification number from the Faciliq for Intonnation Management, Analysis. 

and Display (FIMAD). Tho number of samples collectod at each sire will 

depend upon the depth to bedrock. 

5.0.5.1 Fiold Screoning 

Fbr health and safety pupoces, 311 soil samples will be field screened for 
VOCs with a photoionintion detmor (PID) andor a flamo ionization dotoctor 

(FID) prior to homo~eniz3tion. If VOC field scraoning indicates a 

concentration Srea:er than backsround readings, an adjacent sample will ba 
collected at the sample interval where the highest VOC concentrations woro 

detected in the original sample. Background is defined as thc PIDiFlO 
reading in ambient air prior to screenins the soil samples. 
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In the absence of fiolddetected VOCs, 10% of sample locations will be 

randomly selected for confirmatory sampling. In no case will fewer than two 

confirmatory samples be collecred. S k e  volatile organic constituents are less 

likety to bo seeon in the surface soil. adjacent confirmtory VOC samples d l  

bo collected from the 6 to 18-in. depth intorvrrl and will be submitted for 

laboratory analysis to validate field-xreoning data. 

All samples will also be field screened for radiological constituents for health 

and safety purposes using a hand-held gross gamma suwey instrument, If 

the radioactivity fieM screening results are three standard deviations or more 

ahva  background for a samplo it will be submittod for tabontory analysis for 

gross alphdbeta analysis, gamma spectroscopy, and tritium. 

Field Laboratory Analysis 

At each PRS, tho mobilo chemistry van and/or the mobile radiological 

laboratory may be utilized for sclmplo analysis instoad of a fix& labratory if 

the mobile laboratories can duplicate the appropriaro analysis method and 

level of detection. Use of the mobile laboratories will be determined based on 
the naod for realotime data in order to makc additional sampling decisions 

and on tho cost-effectiveness of bringing the mobile laboratories to the PRS. 

Additional information on ?he us0 of the mobile chemical analysis van and 

the mobile radiation detection van is found in Appendix D of Addendum 1 to 

the RFI Work Plan for OU 1114. 

5.0.6 Support Activities Prior to Mobilization 

Existing information and data will bo roviawed and visual sit@ inspections will 

be completod prior to stafling fieldwork Information and data obtained after 

the sampling plans are drafted should bo documented within this review 

process, Quality assurance information regarding existing data should be 

considered because it is important to establish if  sampling will be needed to 

verify or simply supplement existing information. 

Visual inspections should be conducted a? each site 10 confirm the locations 

and dimensions of strAures. fencing, utilities, dninago ditches, vegetation. 
topography, and other relevant physical footuros. Field notos documenting 

current sito conditions should be compared to (or supplement) site 

descriptions in the sampling plan. Additionally. site observations should be 
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usod to evaluate proposed sampling srmtegios (visual evidence. methods. 

and locations) and potential work and support areas at each site. Specific 

biased andor random sampling locations can be establish& during visual 

site inspections. Biased locations ore selected based on visual observations, 

evidence of contamination. and sampling ntionalo. Random locations are 
selecW! using ore3 grids and a random number gcnantor to identify specific 

grid nodes as sampling points. 
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0 5.12 SWMU 3-054(e) and G3-006: Momndad Canyon Outfrrll 

5.12.1. Description and History 

The PRSs evaluated in this aggregate include an industrial waste line manhole. 

area of concern (AOC) (33-006. that ovetflowed to a TA-3 storm sewer and 

discharged to an outfall at SVMU 3-W(e). The industriial waste line nunbole was 

located near the comer of Diamond D k e  and Pajnho Road. SWMU *(e) is on 

oulfall located in upper Mortandsd Canyon (Fig. 512=7). Because overflow from 

the manhole is a potential source of contamination for outfall SJMU 3-054(e), 

these PRSs can bet evaluated using a singlo sampling and analysis plan. 

SWMU 3-OSa(e) is the outfall of a TA-3 storm sewer that discharges via a 

corrugated metal pip0 to Mortandad Canyon. Effluent flows down a steep sfope 
[G*) for a distance of approximately 20 tt before it joins the ephemenl stream on 

the bottom of the canyon. Three sediment catchment basins have formed within 

the discharge area. The outfall typically discharges a stmdy. tow-volume flow of 

effluent that originates from seven1 sources at TA-3-29. These sources include 

drainage from roafs over the west wing. where towers vent filtered exhaust, and 

surfaeo water runoff from the asphalt area around tho building [including the 
dumpster areas identified as SWlvlWs 3-004(c and 41. This OCrff3ll is identified by 
National Pollutant Elimination Discharge System (NPDES) permit Environmental 

Protoaion Agency (EPA) 03.4021. Currently. the Laboratory monitors the outfall 

effluent quarterly and reports flow mte, total suspended Solids, chlorine, pH. and 

total phosphorus 8s roquired under NPDES. 

0 

SWMU 3-054(0) raceivcd cffluont from b onetime over?low in 1974 from the 

industrial waste manhole, C-3.006. The overflow rcsulred from a plug in the 

industrim1 waste line and was eaimatcd to be betwccn 500 to 1 000 gal. of 

radioactive liquid waste. The effluent from the overftow spilled to the surrounding 

paved aroa, traveled north akng Diamnd Drive, flowed into the storm sewor via a 

storm drain grate, and ultimately discharged into upper Monandad Canyon 

through outfall SWMU 3454(e) ( U N L  1990. 17-325). k small dam was built in 

tho straambed at t h e  base of tho canyon to contain the effluent, S u b x q u o n t  
clmnup action. bawd solely on rosidusl ndionctivo contamination lcvols of 25 

pCilg, removed approximately 142 tt' of contaminated soil from Mortandad 

Canyon (LANL 1990. 17-325). Hazardous constituents were not evaluated 

during tho cleanup action. 
0 
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Fig. 512-7. Site location mop of SWMU 3454(c) ond C-3-006. 



In 1991 an interim action investigation was conductdd p k r  to the construction of 
the Sanitary Wastewator System Consolidation (SWSC) line. Surlace and 

subsurface soil samples were allHed from three areas 1) around C-3-006: 2) at 
the tocution of the new storm drain line on the oast side of Diamond Drive: and 3) 

at a new manhole located in tho old storm drain system before discharging into 

Mortandad Canyon (WNL 1991, 17-297) (Fig, 5-12-1). Sail samples were 

analyzed for toxicify characteristic leaching procodures (TCLP) metals. 

radionuclides, VOCs, SVOCs, and PCBs (LANL 1991,17-257). All PCOCs were 

below current SALS axcept PCBs (WNL 1991.17-297). PCBs were dotwed at 

four parts per million (ppm) in one sample at the loation of tho new s t o n  drain 

line: the current SAL is 1 ppm (LANL 1991. 17-29?). Since this intenm adon  
investigation was conducted, the area surrounding C-3.006 has been repaved, 

5.12.2. Investigation Approach and Objoctivas 

Invostigatbn activitiesforthis aggregate will focus on detecting the presence and 
nature of potontially contaminatod soils at the outfall, SL'JMU 3-050(e). &cause 
this outfall roedives watw from sevcral potontiat sources of contarnination in 
addition to tho ono-time discharge from tho industrial drain manhole, PCOCs for 

this aggrogate include metals. SVOCs. PCBs. and ndionuclidcs, specifically 

plutonium. uranium, tritium, and cesium. It is unlikely ttwr vohtilo constituents 

discharged via tho outfall would accumulate in soils at the ourfall because of 

aeration during transport through the dorm drain. However. samples Will be field 

screoned for VOCs as described in Subsection 50.5 of this work plan. 

Biased sampling will be conducted in soils in the outfall drainage area where 

contamination is most likely to exist, This biased approach is based on the known 

history of tho PRSs and the PCOC and d l  migration potential described in 

Subsoctbn 5.0.3 of this work plan. 

Six sample locations along the outfall drainage were selected based on existing 

topography and soil deposition. For the most part. :he drainage channel is 

oxposod tuff with only D few areas where sediment deposition has occurred. 

Samplo spacing was chosen to bound the extent of contamination down the 
outfall and the number of samples was based on drainage topography. width, and 
soil deposition. Bascd on the factors lined abavo. the PCoCs identified for this 

site are most likety to have accumulatcd in the sudace soil and at the soil-tuff 

interface: therefore, the biased samples will target these depths. 
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5.1 23 Sample Locations and hlothods 

Figure 5-12-2 identifies the sampling locations that will be used to determine the 

presence and nature of the PCOCs. The area directly between the outfall 

discharge and the confluence with the stroam at the bottom of Mortandad 

Canyon will be sampled from three distinct depositional oroas along the ou?fall but 
upgradient of the confluence. Two samples will be tokon fmm separate locations 

within the first depositional area that is located approximately 10 ft downstroam 
from the discharp pipe. A second depositional Oran is located approximately 

75 h downstream from the discharse pip0 and two samplos will be taken ot 

separate locations within this area. The third depositional area is lowtod 
approximately two feet upstream in the outfall flow path just beforo the 

confluence with the Mohndad Canyon stroam. Two soil samples will be taken at 

separate lowtions within this depositional area. 

The depth from the soil surface to the soil-luff interface is expected to be no 

greater than 72 in. within each depositional area. Prior to sample colloctbn at 

each lootion. the dcpth to the soil-tuff inrorfaco will bo determined by driving o 

blunt, stainless steel rod into tho Ground. 

Oepending upon the amount and frequency of sediment deposition. PCOCs 

may be found at the soivtuff interface os wll as in !he surface soil. At each samplo 

location, samples will be field-screened with a photoionization detector andor 

flame ionization deteeor for the presence of VOCs prior to homogonuation. All 

VOC samples will be screened and collected 35 lescribed in Subsection 5.0.5 of 

this work plan. In addition, all soil samples will be field screened for radioactivity 

using a hand-held gross gamma survey instrumont as described in Subsmion 

5.0.5 of this wwk phn. 

Soil samples will bo collected from tho 0 to t24n. interval or to depth if the depth 

to the soil-tuff inierfacc is 18 in. or less. If the depth to tho soil-tuff interface is 

grcarer than 18 in.. an additional sample will be collected as described abova from 

the intenral immediately above the sail-tuff interface. An aliquot of soil will be 

collected from the sample intervals prior to homogenization and submitfed for 

laboratory analysis of SVOCs. The remainder of each sample interval will be 
homaganirod and then submitted for labontory analysis of Appendix VI11 moWls. 

PCBx isotopic plutonium, isotopic unnium. Qamma spectroscopy. and tritium. 

3RW5 44.5 PM. Rav. t 5-72-4 RR Work PIJn tor OU I I14. Addendum I 



\ 

... ... 
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Evaluaiiao of PRS Acorncaras Chapror 5 

Surface samples will be collected using LANL-ER-SOP-06.09, RO. Spade and 

Scoop Methad for Collection of Soil Samples to ensure adequeto sample 
volume. Tho s i 1  samples from the soil-tuff interface will be collected using U N L -  
ERSOP-OG.70. RO, Hand Auger and Thin=Wall Tube Sampler. A split-tube will be 
used to facilitate sample removal. The adjacent samples for VOC analysis will be 

colleded wing o hand augerfitted with D brass sleeve. SpeCific sample collection 

procedures thar must be followed are discussed in Appendix D of Addendum 1. 

5.72.4 Laboratory Analyses 

All samples will be analyzed in the loboratory for constituents described above 

using appropriate €PA methodology. The number of anticipated samples, their 

faea!ions. and tho !ypos of analyses are dummorired in Table 5-12-1. One field 

duplicate. one collocated sample, and one rinse bhnk will be submitted for 

anafyses as D maximum numbar of aC samples as determinod using the 
guidelines in the site-spccific OAPjP. Annex I I ,  Nore 2A. All samplos will be 

prapared and shipped in accordance with LANL ER stanbard operating 

procedures for chainsf-custody and transportation as listed in Appendix 0 of 
Addendum 1. 
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the Laboratory monitors discharge qwrtcrly and reports flow rate. total 

suspended solids. chlorine. pH. and total phosphorus. 

5,739 Investigation Approach and Objectives 

Investigation adhities for SWMU 3449(a) will focus on detecting the presence 

and nature of potential contamination in sediments and soils at the outfall and in 
the drainage ana below the p in t  of dischage. In tho event that results of this 

investigation indicate contaminants arc present in the fourlh sediment catchment 

&asin, additional sampling may need to be performod as part of a Phase I1 
investigation to further evaluate the spatial distribution of PCOCs. Because 

treated cooling water may have contained chromtos and rinse water may contain 

trace amaunts of etedroplating conbminonts. the PCOCs for this SWMU include 

Appendix VlJl metals. cyanide, and dep1e:ed unnium. 

Biased sampling will be conduetec! in sediments and soils along the drainage 

whereantamination is most likely to exis: (Fig. 5-13.2). Sampling locations will be 
based on the known history of the SVJMU and the PCOC and soil migration 

potential as discussed in Subsection 5.0.5. 

Biased samples will be collected from the media in obvious accumulation areas 

d h i n  the four sediment catchment basins. The number of samples and locations 

were selected based on drainage topography and dimensions and media 

deposition. Additionally, sample locations were selected at sites along the 
drainage to bound the lateml extent of contamination. In !he event tbot the results 
of this investigation indicate con:aminants are present at the soil-tuff interface, 

additional sampling may be performed during a Phase II investisation to further 
evaluate the vertical distribution of PCOCs. 

5.Y 3.3 Sample Locations and Methods 

Figure 513-2 identifies the eight sampling loations that will be used to identify 

tho presence and nature of the PCOCs. Sediment and soil samples will be 

colIected from two locations within each of the tour sediment calchment basins. 
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Because seasonal variations influence the size of the sediment catchment 
&asins. @I sample locations will be selected based on field observations. 

All samples will be screened and collectad for VQcs as described in Subsection 

5 0 5 .  Tha confirmatory VOC samples for this site will be collecled from the first 

sedimentcatchment basin and will consist of two waterand two sediment samples 
collecred from !he Six-inch interval immediately above the soil-tuff interface. The 
samples will Sa placed in appropriate glass containers and submitted for analysis 
at a fmed fabotatory. All samples will be screened for radiological constituents as 
d e 4 W  in Subsedion 5.0.5. 

The depth of sediment within the firs! sediment catchment basin is expected to 
be abut Six inches The depth to the soil-tuff inletface in tho second, third. and 

founh sediment catchment basins is ex*& to be no greater than one foot. 

Prior to sample colledion in any of the sediment catchment basins. depth to tho 

soil-trrff interface will be determined at each sample lowtion by driving a blunt, 

stainless steel rod into !he ground. 

As previously noted, the media whero PCOCs have most likely accumulated are 
sediments, surface soil, and at the soil-tuff interface. These m y  all fall within tho 0 

to 12 in. interval. Soil samples in the first basin will be collected from a e  surface to 
the  soil-tuff interface. If the depth to the soil-tuff interface is greater than 72 in.. 

one sample will also be cdfected from the 12-in. intend immediately abovo the 

soil-tuff interface. 

Soil samples in the second, third, and fourth catchment bmhs will be collected 

frwn the 0 to 72-in. interval or to depth if the depth to the soil-ruff interface is 18 

in. or I e s s ,  If he depth to !he soil-tuff interface is greater than 78 in., on additional 

sample will be colleded as described above from the interval immediately above 
the soil-tuff interface. AI1 samples will be homogenized prior to submittal for 

analysis of Appendix Vlll metals and cyanide. k u r  composite samplos. one from 

each of the four sediment catchment basins, will also be analyzed for isotopic 

uranium. 

The sediment samples will be collccted using UNL-ER-SOP-06.14. RO. 

Sediment Material Collection- Soil Smplos will be collecfed using LANL-ER-SOP- 
06.09. RO.Spade and Scoop Method forColleetion of Soil Samples. frdditionally. 



fvitluuafion at PRS Aoqrsoa!s.s Chanter 5 

tho adjacent samplos for VOC analysis will be cdlecfed using the LANL-ERSOP- 
06.10, RO, Hand Auger and Thin-Wall Tube Sampler if amenable to site 

conditions, Wator samples will be collected using UNL-ER-SOP-06.63. RO, 
Sampling for Volatile Organics. A split-tube find with a brass sleeve will be used 
during soil a m p l o  collection to facilitate sample romoval if amenable to site 

conditions. Specific sample collection procedures that must be followed are 

discussed in Appendix 0 of Addendum 1. 

5.13.4 Laboratory Analysor 

Sediment and soil samplos will be analyzod in tho labontory for Appendix Vlll 
motals, cyanido, total uranium, and VOCs using appropriate EPA methodology. 

The number of anticipated samples, their locations. and the typs of analyses are 

summafixed in Tabla 5-13-1. Onc rinsatc blank and one field duplicate will be 

submitted for analyses as a m;wimum number of QC samples as determined w h g  

the guidetinos in tho sito-specific OAPjP. Annox 11, Note 2-A. All samples will be 

prepared and shipped in accordance with L 4 N L  ER standard operating 

procedures for chsin-of-custody and tnnsporfation 1is:ed in Appendix D, 
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TABLE 5-13-1 

SCREENING AND ANALYSIS FOR OU 11 14 

SWMU 3-049(4 
PHASE 1 SAMPLING PLAN SUhlMARY OF 

TA-3 86 OUTFALL 

SAMPLE DESCRIPTION 

SAMPLING LOCATION N d  OF SAMPLE SAMPLE TOTAL NO. OF SAMPLE 1.0 
DESCRIPTION LOCATIONS UEPTH (IN.) SAMPLES t4UMBER 

;ebment cakhment basin t 2 O - d C  2 

SV’ 2 
iedhent calchrnenl basin 2 2 0.12 2 I 

;@&merit cakhmenl basin 3 ! 2 1  

iedrnenl catchment bash 4 t 2 1 0 -12  1 2 ! 

h fk rna to ty  sarrples (water) I 2 I NA I 2 
TOTALS! 13 20 

es are delermnked using guidelines outlined in Ihe s;le-speci!ic OAPbP, Annex f l ,  Note ?A o 
,Team lQC saT L ader. 
fOross abha, beta, and g a m  using held hs!rurnentation. 
‘Gross a’pha, bela, and g a m  using mobife bbatory  hdrumedation. 

2 
2 
19 

- - 

FIXLO CABORAIORY Ki- ANALYSIS p: . ~. 

METALS 

I 

4 1  16 

‘hopresents r6n’mrn number ol confirmation sarrpfes lobe sutmlted for VOCi and radiotogkal conV.i!uenlt based on field screening resuhs. Actual 
nuder may wry. 
&3 = sal-tuff hledace (12-h. interval above interface). 

TBO = To be de!errnhed h the fiefd. 
NA = Nd appt;hb!e. 
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n 
V Fonner Outfall Near tho Cornprossod Cas Facility 5.1 4 

514.1 Description and History 

SWMU 3-021 is a former outfall located approximately 60 tt north of the north 

exterior wall of TA-3-170, the compressed gas facility (Fig. 5-74-1). The exact 

location and dimensions of the outfall area are unknown because regrading and 

construction work for TA-3-16!50, the compressed gas cylinder stongo bui!ding, 

has resulted in placement of 5 to 10 fi of fill materiil over the former ouffall area. 

From approximately 1964 to 1976 the outfall discharged caustic wash and rinse 

water from compressed gas cylinder cleaning operations in TA-3-170. The S W M U  
3-021 outfall has not been used since 1976 when cylindcr washing and painting 

responsibilities wero assumed by the compressed gas suppliers ( U N L  1993, 

i m o e :  UNL 7 9 9 3 , i m w ) .  

SWMU 3-021 received wash and rinse wastewater from gas cylinder cleaning 

operations that occurred in TA-3-1fO (UNt 1993,17-908; WNl 1993,17-%: 

l A N L  1993, 17-905: U N L  1993,1?-90.1). The gas cylindcrs were washed and 

stripped of paint using a caustic -&a solution before being repainted. No 

documentation is available on the chemicals and processes associated with the 
SWMU 3-021 outfall (LANL 1993, 17-907; U N L  1993. 17-905; LANL 1993. 

17-904). However. paint used during tho 1966s and 1970s typ*k.ally contained 

heavy metals, such as lead, The washing and stripping operation occurred in a 

below-floor-grade pit in the northern portion of TA-3-170 (LANL 1993, l f -904;  
LANL 1993, 17-908: W N L  1993, 17-906; LANL 1993, 17-905). Any exterior 
dirt. oil. and groase was washed from the cylinders in tho adjacent parking kt prior 

to being washed and stripped with caustic soda in TA-3-170 (LAN1 1993. 

17-906). Before being rranspned to TA-3-170, the cylinders were screened for 

radioactive contamination and dwn?aminated at rho usets facilkios (LANL 1993, 

I?-906). 

&sed on a fiekl examination of the ourfall oxit pip0 from the north exterior wall of 
fA-3-170 and interviews with previous sito workars, a 2-in. diameter iron ou!faII 
p i p  in an open ditch carricd tho caustic wash and rinse water dud north ( W N L  

1993,17-905). Discharge from the end of tho ourfall pipe was then directcd into a 

northeast-trending surface d k h  that carriod the wastewntor approximately 180 tt 

to the main north-south drainage ditch. The dischatgo to the north-south 

drainago ditch is dosignatad by tho NPDES number €PA 04A094 (Fig, 5-14-2). 

RN Work Plan lor OU 7 T TU, Addendum 7 5 T 4 - T  4 : s  PM WU95, Rev, f 



. .  . .  . .  
. .  ix ........... . .  

. . .  . . .  
.... ......... 

.I.. 

......... ................. 
..... .................... 

......... 
...... 
._..*' ..... ............... 

........ & ......... ..,::'*,,.* '*"'.- 

Fig. 514-1. Sitc loczition map of SVJMU 3-02?. 



NPDES EPA MA094 is permitted to discharge non-contact cmling water from 

TA-3-770 vi0 the main north-south drainage. Rcview of aerial pho!ognphs 

indicates the prosenca of the shallow norTheast.trending ditch construdod in 

Bandelier Tuff (LANL 19n, ER 17859). This area is presently covered with an 

unknown thickness of fill material. A significant amount of runoff from paved areas 

drains northward and enters this fill area approximately 40 fr east of the 

SWMU 3-021 outfall ditch. The SWMU 3-021 outfall and outfall ditch are now 

covered with approximately 5 to 10 ftof fill material and asphalt paving. 

5.14.2 Investigation Approach and Objoctivos 

The objective of this investigarion is to provide information regarding the nature 

and axtsnt of conramination associated with SWMU 3-021. Heavy metal 
precipitates from paint chips suspended in the wastewntor aro likely 

contaminants. It is possible that tho caustic nature of tho wastewater wusod 

metals, such as lead and chromium, to precipitate as oxides and hydroxides. 

Therefore, the primary PCOCs are Appendix Vlll mc!als. Additionally, SVOCs are 

PCOCs because they are congituents of enamel-based paints that may have 

been removed from the compressed ga5 cylinders. VOCs arc not PCOCs. 
because volatilization during transpor! maices it unlikoly lhat any volatilo 
constituonts wuM accumulate in soils. Howover. samples Will b field scrmnod 

and colloc?ed if necessary for VOCs as described in Subsccthn 5.0.5 of this work 

plan. 

Soils that may be contaminated are now buried by the fill m!erial and/or asphalt 

that wore placed during construction of TA-3-1650. Potential contamination from 

washing compressed gas cylinders is most likely contained in the sail surrounding 

the SWMU 3-021 outfall pipe and ditch and the ncrrtheasttrcnding ditch. The 
pipe fittings on the north well of TA-3-170 and the NPOES outfall bound tho area 
to bo investigated. Therefore, the investigation approach for S J M U  3-021 is to 

first locate the former SWMU 3-027 outfall ditch and northeast-trending ditch. and 

than conduct subsurface smpling and analysis of thew former ditchcs to assess 

the presence and nature of eontemimtion. 

A biased sampling approach will be used to investigate SWMU 3-021 and will 

target areas most likely to be conbminated based on historical information and 
:rancporf procoscs in the outfall arm. Sample k i t i ons  were seledd along the 

drainage to bound tho lofenl extent of contamination. The PCOCs identified for 
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this site are most likely to have accumulated in sediments or at the soil-tuff 

interface, assuming that the drainago ditches were not dug into the tuff. 

fhereforo, biased samples will target these media and depths, 

5.14.3 Sample Locations and Mothods 

The exact location of the former SWMU 3-021 ditch is not precisely known 

bemuse it is now buried beneath 5 to 10 ft of fill arid several layers of asphalt. 

However, as previously stated, the oulfall difch extended to the north. 

perpendkular to the north wall of TA.3-174 where there are pipe fmings that wore 

associafed with !he 2-inch diameter iron outf3ll pipe. It is not known if the outfall 

pipe itset! was romoved or left in place. Thoso pipe linings were seolcd when the 

system was decommissioned. Six samples will be collected from tho two 

trenches. fronch 1 will be excavated near the nonhorn edge of the asphatted till 
arm porpendiculrtr to tho probabfc location of the outfall difch (Fig. 5-14-2). Once 

tho pipe has boon located, biased samplos will be collected from threo locations 
immediately beneath and spaced uniformly BC~OM the trench. Smpfo biasing will 

be based on ovidence of soil staining and the presence of paint chips or other 

anomalies. If the pipe is no longer proscnr, three biased samples will be collected 
across the drainage ditch, which may be discerned from field observations such 

os differencos betwoen native soil and fill material. Samples will bo C O I I ~ M I  from 

the ono-foot interval below the fill-soil intarface. An aliquot of soil will be collcCrcd 

from the sample intervals prior to homagenization and submitted for laboratory 

analysis of SVOCs. The remainder of each sample interval will be homogenized 

and then submitted for labomtory amtyski of Appendix VI11 metals. 

After approximating the lowtbn of tho former SWMU 3-021 outfall, ?he location of 
tho former narthoest-trending ditch loading to tho NPOES discharge area o n  be 

extrapolated. The second trench (trench 2) will bo located along rho nonheast- 

trending ditch approximately 5 to 10 ft upyadient of the point at which parking lot 
runoff entors tho current drainago. As described above tor tho SWMU 3-021 

outfall ditch, biased samples will be collected from three kcations in the trench 

based on fiek! observations. Site history indicates thar this ditch was excavated 

into Bandelier Tutt and subrs?quently filled with till mateMl during constwtion of 
building TA-3-7650. Therefore, samples will be collected from !he onc-foot 

intewal bokiw the fill-tutf interface, An aliquot of soil will be collected from the 

sample intewals prior to homogonkrttion 3rd submitted for laboratory analysis of 
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SVOCs. The remainder of each samplo i n t o 4  will be homogenized and then 

submined for laboratory analysis of Appendix VI11 metals. 

All samples will bo field screened and collected for VOCs. In tho absence of field- 

detected VOCs, a confirmatory sjmplo will be collected at random from ctach 

trench as described in Subsection 5.0.5. All samples will also be ficld screened 

for radiological constituents as described in Subsection 50.5. 

Trenches will be excavated using UNl-ER-SOP-03.10. RO, Trenching ond 

Logging. Soil and tuff samples will collectad using UNL-ER-SOP-06.70, RO 

Hand Auger and Thin-Wall Tube Sampler. Split4ubos will be used to facilitate 

sample removal. Adjacent smples for VOC analysis will be collected using a hand 

auger fitted with L\ bmss sleeve. Specific procedures to be followed in the field for 

sample collection are discus& in Appendix 0 of Addendum 1. 

5.74.4 Labontory Analysos 

All soil and tuff samples will be bbonlory onalyzad for Appendix Vfll motcrls and 

SVOCs usins appropriate EP& methodology, The number of anticipated 

samples, their locations. and the types of analyses are summarized in Table 

514-1. One field duplicate will be submitted for analyses as a maximum number 

of QC samples as determined using tho guidelines in !he site-specific QAPjP. 
Annex 11. Note 2.4 of this work plan. All samples will be prepared and shipped in 

accordance with U N L  ER standard operating procedures for chainsfcustody 
and tnnspartation as listed in Appcndii D of Addendum 1. 
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TADLE 5-14-1 

SAUPUNO LOCATIOH 
DESCRIPTION 

Dullall pypo Itcnch 
rrcnch i 

!!orhast-tremlmg dtkh 
Trench 2 

DC SAS'PIES' 
FC!4 D . C d ' t '  

:onfirmatory samples 
TOTALS- 

SCflEEtIlfiO AtKl  ANALYSIS FOR OU 11 14 

SWMU 3621 
PIIASE 1 SAtJPLItJG PLAN SUIgIfJARY OF 

COlilPtlESSEO GAS FACILITY OUTFALL 

ti0. OF SAMPLE SAYPLE TOTAL NO. OF SAMPLE 1.0. 
LOCATIOHS DEPTH (IN SAVPLES tIUMBEfl 

3 12-in. brtbw I/s5 3 

3 3 i 2 - h  be)o;v h ~ '  

1 TtlD 1 
2 TUD 2 
9 9 

~ -... . . - .. .- - - -, . . .. __ . . . - -. , - - - - 
SA h! P LE DES C fl I P T I OH 

I-------- f -- 

-. __ - .- - -. .- - . .- 

QC samples are &!ermined using guidelines od'nei l  In the s;twFd;C QAPJP. Annex t1,nde 2A 01 0 
F ie!d Team.Leader. 
'Gross akha, hela, and g a m  ushg f.f!d instrumectation. 
'Gross akha, tela, and g a m  us%g mobile bbcra!oty hstrumenta!;m. 

1, 

3 - 

3 

2 
9 
- - 

FIXE0 UBOAATORY 
AHALYYS 

ORGAXCS 1 UETMS 
- _lll- 
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5.15 

5-15.1. Description and History 

% o m  Dnins 9nd Drum Stonae Northlof TA-3-66 
. I -  

A 

Tho PRSs included in this nggregato are SWMU 3-056(k) and SWMU 

3452(b). These SWMUs wn be evaluated using one sampling and analysis plan 

because SWMU 3656(k). the outside storage area located on tho north side of 

TA-3-66 (Sigma Building). is a potential upgndient source to the storm drain 

system da-gnated SWMU 3-052@) (Fig. 5-75-7). 

SWMU 3956(k) is identified as an ou:side storage area, including the bading 

dock, situated on the north side of T&-346. During a 7993 site visit to SWMU 

3-O56(k). it was noted that a 55-gal. drum containing depleted uranium chips in 

diesel fuel was stored on the loading dock. under a tarp, within secondary 

containment. Drums containing vacuum pump oil mixcd with vermiculite were also 
a g e d  at this lowtion prior to transport to TA-54. Oil from the vacuum pumps w3s 

suspecred of contamination from deplctcd uranium. Staining w35 obscrvod on 

the asphalt where the oiherrniculite drums wore stored. It was 31s~) repofled that 
janitors dumped wa&ewater from floor cleaning (which included cleanup of oil 
spills) off the dock. As a result of this prrrciicc. a voluntary cleanup action was 

performed. Contamination was fixed in placo by painting the dock. and a two foot 
strip of asphalt along the westcm portion of the dock was reploccd. The soil west 

of the dock was screened for radioadive contamination but nothing w3s detccted 

(Heskctt 1995.17-1209. 

The drum storage area north of TA-3-66 also contains drummed, spent graphite 

molds that were used !o form depleted unniurn components (Heskctt 7995, 

77-1205). Surtace runoff flows across the surrounding are3 into tho storm dnin 

system at two kmtions. This storm drain system. identified 3s SWMU 3952(b). is 
lowted approximately 20 ft both noch and west of T&-3=66. It consists of throe 

sections of pipe (two sections are corrugated metal and one is vitrified clay) and 

can be accessed at five locations shown on Fig. 5-1 5-1. Tho singlo storm dnin 

located an the northwest side of TA-3-66 discharges lo 3 low-lying grassy arm. 

7’ho storm drain system on the northeast side of TA-366 discharps to a storm 

dnin outlet located just north of Eniwetok Drive (Fig. 5-15-1). 

In addition. three document& radiological material releases may have 

contributed con!amination to SWMU 3456(k) and may b v o  impacted SWMU 
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3Q52(b}. Two of these releases are associated with the TA-3-66 foundry 
uuciblsdeaning operation. In past years. this operation utilized a centrifugal 

separatorand hrbuhrbaq shaker syQem :o collect gnphite ond depleted mnium 

oxide dust, The first release is believed to have occurred in I989 atter changeout 

of the drums used to collec? dust from the sepantor/shoker sygem. Ancr 

changeour. the gate valves to the drums were not reopened which resulted in 
dust accumulating in the separator housings and leaking to the 'surrounding 

environment. Rain carried the released material to the adjacent concrete dock 

(tANL 1991. 17-1202). This release is beli&;ed to be the uusc of above- 

background mdbtion levels detected in 8 limited area during a radiation survey 

conduded in 7994 before the pbnncd move of equipment from an area near the 

SWMU 3-056(k) loading dock ( U N L  1994,:7-1208). A second release occoiroc! 
in 1991 when the filter bag in the graphite shaker foiled and graphite dust 

escaped the shaker system. A radiological survcy of the impacted ore3 wos 

performed: however, no dotoctabla contamination was found ( U N L  1991. 

7?-7202). A third release that may have affected SWMU 3-056(k) occurred on 

June 29.1992 when a water leak from a broken steam pipe was dixovorcd in 

the TA-3-66 foundry. This lcok caused water to spill !hrough o radiological 
controlled aroa and out the back loading dock of SWMU 3956(k). Threo wa!cr 

samples wece taken at the time of the spill. with only one smpls. from o controlled 

area. revealing radiation levels above skts (Cements 1992. 77-1201). 

5.152. Investigation Approach 3nG Objectives 

Basad on known releases from the T A M  aroa. PCCCs for these SWMUs 

include Appendix VI11 metals and depleted uranium. Sampling activities for SWMU 
3952@) will focus on detecting the presence and nature of potential 

contamination in Soils asiodated with the storm drain. Biosed sampling strategies 

Will be used for SWMU 3-052@} to select five lowtions where access to tho dorm 

drain system allows for collection of soil samples. For SWMU 3456(k): sampling 

will focus on det&ing the presence nnc! nature of pofential contamination in the 

soil and asphalt around the drum storage area. No obvious spill arcas exist at 

SWMU 3956(k): therefore, random sampling will be used to provide covonge of 
tho antim drum stomgo area, increasins the likelihood that contaminated areas 
will be identified. 
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Areas most likely to be contaminated, based on historb1 informatian, current 

observations of site use, physical and chemical chclractenrt'csof the soil, and the 
PCOC migration potcnliol as described in Subsection 5.0.3 of this work phn Will 

be selcctcd as biased sampling sites, 

5.1 5.3. Sample Locations and Mothods 

Biased soil simples will be collcctcd at tho fwe access points to the storm drain of 
SWMU 3-052(b) shown on Fig. 5-15-2; one sample site will be located at each 
access point. Selection of sampling points will be based on soil de@t*m at the 

access points. 

Random samples at S J M U  3-056(k) will be selected from a 1 Ptt by 10-tt smpling 

grid on a 504t wide by 7254 bng sampling area that abuts the loading dock on 

the north side. A site reconnaissance will bc conducted to verify sites seleCred, 

followed by a geodetic survey of those grid nodes scleded for sampling. Based 
on tho likely types and volume of spills andfor toleases in the area. it will be 
assumed that 25% of tho sample grid arm m y  be cantaminated. If 25% of the 

sample grid is assumed to be contaminated and a 90% level of confidence is 

desircd for detection of contamination. 9 simple points Will be randomly selected 
at grid nodcs using t h e  quat ion  discussed in Section 5.0.4. All sampling shes 
aro shown schemtically on fig. 5-15-2. 

For both biased and random sample locations, soil samplw will be screened 

continwusty in '1241. intervals from the  surface down to the clayrich horizon. or 

to the ~~Oil-tuff intcrface if no clay-rich horizon is found. Each sample interval Will be 
screcnod and collected for VOCs as described in Subsection 5.0.5. Each sample 
will also be screened for radionuclides as described in Subsection 5.0.5. 

Bccausc the drum sronge m a  is covered with asphalt. the ;ispblt and tho 
underlying base course will be removed prbr to soil sample collection. Asphall 

samples will not be submitted for kppondix Vllt metals arralyses because it is 

unlikely that tho metals would have adsorbcd lo the asphalt sudace. Sail samplcs 
will be collected from the  0 to 1247. intewal and from the 724n. interval 

immediately above tho clay-rich horizon. or the soil-tu?f interface if no clay-rich 

horizon is found. soil sampler, from each depth will be homogenized and then 

submined for laboratory analysis of 4ppendix V1 I! metals and &topic uranium. 
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Asphntt will be sampled using the WNL-ER-SOP46.28, RO, Chip Sampling of 

Porous Surfaces. Soil samples from the 0 to 12-in. depth interval and from the 

1241. interval immediately above the clay-rich horizon or the soil-tuff interface as 

described above will be collected using WNL-ER-SOP96.09, RO. Spade and 
Scoop M e t M  for Collection of Soil Samples. Soil samples collected from the 
interval above the clay-rich horizon or the sail-tuff interface Will use UNL-ER- 

SOP-06.10. RO, Hand Auger and Thin-Wall Tube !Sampler and a split tube Will be 
used to facilitate Soil sample romaval. Ad$cent wmples for VOC analysis Will be 

collected using a hand auger fined with a bnss sleeve. Spedfc sample cdlectbn 

procedures that must be followed are discussed in Appendix D of Addendum 1. 

5.1 5.3. Labamtory Analyses 

Asphalt and sod samples will be onalyzod in t h e  laboratory for the constkuentr 

described above using appropricl!o EPA methodology. The number of 

anticipa:cd srtmplcs, their locations, and the types of a n a l p s  are summarked in 

Tabla 5-15-1, One field duplicate and one field located sarnle will 50 submitted 

as the maximum numbor of QC samples determined using the guidelines in the 

site specific OAPjP, Annex It, Note W of this work plan. All samples will be 
prepared and shipped in accordance with LANL ER standard operating 

prcceduror for chain-of-custady and transponclrion as listed in Appendix D of 

Addcndum 1. 
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TABLE 515-1 

SCREENING AND ANALYSIS FOR OU 1114 
PHASE 1 SAMPLING PLAN SUMMARY OF 

SWMU 3452(b) end 3456(k), 
STORM DRAIN SYSTEM AN0 STORAGE AREA 

SAMPLE DESCRIPTION 
1 I 

- 
SAMPLING lUCATIOH 

DESCRlPltON 
iW!&J 3-052@) 
liased sampling 

iWMU 3-056(k) 
Random sampling 
O-ft x 104 grid 

NO. OF SAMPLE 
LOCATIONS 

5 

9 
- 

I 
1 
2 

t 

f 

TUD 1 
1 BD 1 
TU0 2 

41 
- * 41 d l  

FIX I 

RADIO. 
NUC 
UOES 

E5 
3 

8 

a 
3 
0 
t- 
0 
u, 

5 
5 

I__ 

LABORATORY 

HEIAL! 

-. .. 
Addindvrn  OC samplss are dQrrninpd using gu2eIines cxithed in Ihe s3e-specif;c OAPjP, Annex II, Nde 2A d t’ris vtwk pld: !+&ilk locatiocrs W;l be 

letermfied by the,FiekJ,TeamJ/eadaf. 
bots  abha, beta, and gar& using field instturnenlation. 
brosi a’pha, beta, and gamma using d l e  laboratory hstrumenta’jon. 
tlepresenls m’nimurn number of conlimtory samp!es to b9 submafed for VOCs based on hE!d scteenhg resub.  Actual n u d e r  may vary. 
G I =  scii?uff intertace (12-in. interval above hieddce). 
IBD =To be de!ernined h the rie!d. 
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5.1 6.1 Description and History 

Tho PRSs in this aggregate include two storm drains, S W M U  3452(a) and 

3452(e). that discharge 10 a TA-3 storm Sewer and continue to rho NPDES 
permitted outfall for cooling tower blowdownleff luent and noncantad cooling 

water at SWMU 3-054(b) (Fig. 5-16-1). Becauso the two storm drains are 

potential sources of contaminants for outfall S W M U  3-054(b). these S W M U s  
can be evaluated using one sampling and analysis plan. 

SWMU 3-054(b) is the outfall area of a TA-3 storm sower that eventually 

discharges fo fwomilo Canyon. Tho dixhnrge area, located 3pproxirnately 
f O  ft west of building TA-3-1538, is filled with 1.5 to 2 tt of sediment and is 

covered by vegetation consisting of grasses and cattails. Effluent from the 

outfall has formed a gently sloping drainage channel of widhs  ranging from 

10 to 15 ft that flows south for approximately 100 tt to 3 perimeter road. A 10- 

ft long weir is located approximately 25 ft downgradient of t h e  outfall pipe. A 
drainage swalo that collects runoff from both pavcd and unpaved areas 

surrounding TA-3-1538 enters tho drainage channel from the east, 

approximately 25 tt downgradient of t h e  outfall pipe. Storm water runoff from 

tho perimeter road also enters the drainage area at this bcation. 7he water in 
tho drainage area is routod under the perimeter road through a corrugated 

metal pipe and then falls steeply inro Twomile Canyon. This description is 

illustrated on Figs. 5-16-1 and 5-16-2. 

The outfall area is designatod NPDES EPA 03A009 and is permitted to 

rocoivo discharge water from coaling towor effluent blow-down. During an 

initial site investigation in July 1993 this outfall was reported to dischargo 

water from equipment in building TA-3-102. cooling tower effluent, cmling 

tower blow-down, and noncontact cooling water from a furnace. All  these 

sources usod municipal water. The water from these sources was discharged 

to the permitted outfall via the storm sewer (LANL 1993, 17-935). Since the 

1993 site visit, the  noncontact cooling water from the fumce has been re- 

routed to tho sanitary sewer, futuro plans include eliminating the necd for the 

NPDES permit at tho outfall by also rerouting the cooling tower effluent and 

btow-down to t h e  sanitav sewor (WNL 1993, 17.935). Currently. the 
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Fig. 5.76-1. Site Iowtion map of SWMUs 3454(b), 3-052(3), and 3-052(c). 
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laboratory moni:ors the outfall quarterly and repor% flow nto, total 

suspended solids, chlorine, pH, and total phosphorus under the NPOES 

requirement. 

Additional discharges to this outfall area via the TA-3 storm sewer include 

storm water runoff from surface areas surrounding 26 buildings in TA-3. 

Runoff from a total of 94 roof drains from circa buildinGs (% from TA-3-39, 6 

from TA-3-702. and 2 from TA-3-422) is also muted to the storm sewor. and 
eventually discharges to the outfall ( U N L  1992. 17-863). 

During a onetime sampling event in 1993. in proparation for the NPDES 
storm water program implementation. storm wator nrnoff w3s sampled at 

outfall SWMU 3-OS4(b) 3nd analyzed for wastewater parameters, 

radionuclides, mctnls. cyanide, tot31 2henols. VOCs, SVOCs. posticides, and 
herbicides ( U N L  1993, 17-17 74). Several constituents were identified above 

quantitation limits: however, none was above S&L The constituents with 

levels ~reoter than quantitation limits were chromium, lead. zinc, and 

heptachlor epoxide (pesticide). Results of the 1993 sampling event are 

compared to SALS in Table 5-76-7. The metals may be attributed to 

background levels andor facility runoff; while the pesticide concentrations 

nay have been the result of a recent application at an uppdient area. Soil 

and sediments at the outfall area or in the drainage below have not been 

sampled. 

TABLE S'IGI 

COMPARISON OF 7993 SAMPLING RESULTS AT SWMUs MD(a.9) WITH 
SALS 

I RESULTS OF I993 I SAMPLING EVENT (rfl) 

I 10 000 I 11 I 
I Heptachlor epoxide I 0.2 t 0.74 I 

%MU 3452(a) is o storm drain lccatcd near the main storage dock area on 

the east side of TA-3-39 (Fig. 5-16-7). This SWMU consists of a 7 0 0  x 1O-tt 

3re3 used to store dumpsters that contained was:s materials from machining 
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opontions in TA-3-39. Metal filings and oil stains wore noted surrounding the 

dumpsters and in the storm drain during an initial site reconnaissance visit 

(Sobojinski 1993, 17-1099). From 1954 to 1991 materials from machining 

operations were disposed of in dumpsters and included metal filings such as 

aluminum, stainless stool, copper. and brass: solvents such as 

trkhloroethano (TCA) and trichlorothone (TCE) used for dcgreasing; and, 

ethylene glycol used as a coolant (LANL 1994, 17-1115). Material from the 

dumpsters may hsvo leakod and h e n  washed into the storm drain. 

Currently, only metal filings go to the dumpsters; ail liquids are drummed, 

transported to TA-54. and eventually shipped off-site for disposal. 

Since the 1993 site reconnaissance visit, a mota1 barrier consisting of angle 

irons and silastic material has boon constructcd around the dumpster area 

and the storm drain has beon sontcd using a metal plate to prevent runoff 

and discarded nwrcrials from ontcring thc storm drain system (LANL 1994, 
17-7 115). Futuro plans includo extending tho roof ovor the dumpser area to 

provont rainwater from ontcring tho bermed dumpster area, Currently, 

rainwater must be pumped to a basement sump that utilizes an oil-water 

separator before draining to the sanitary Sewer syblcm. 

SWMU 3-052(8) is a storm drain Iocatod approximately 50 tr southeast and 

downgradient of an indoor paint booth locatod in the southeast corner of 

TA.3-39. This stom drain may have rocoivod paint compounds and residual 

solvents used in pointing operations. Paint stsins were observed on tho 

asphalt surfaco in a 50-ft square area just outside the rollup door to the 

indoor paint spray booth and in the vicinity of the inlet to the storm drain. 

Visual inspections of the sita suggest that items too large for the paint booth 

wore spraypainted outdoors on the asphatt sirface adjacent to the building. 

5.1 6.2 lnvostfgation Approach and Objoctivas 

Investigation activities for this aggrogate will focus on detecting the presence 

and nature of potential contamination in soils at the outfall area S’LVMU 

3-054(b). PCOCs for this aggregate include Appendix Vl l l  metals and 
SVOCs. Radioactive contaminants could be suspect in !he fluids disposed of 

from the machine shop, but it is  unlikely. However. a minimum of two 

samples for radiological constituents will be collccted as described in 

Subsection S.16.3. Bocause metal filings. residual solvents, and paint-related 
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compounds m3y have been transport4 via tho storm sewer and discharged 

to the outfall area. it is unlikely that volatile constituents, including ethylene 

glycol. discharged via the outfall would accumulate in soils due to 

volatilization during transport. Howover, samples will bo field scroenod for 
VOCs and submitted for laboratory analysis i f  VOCs are detected. 

Confirmatory samples will be submitted for laboratory VOC analysis if VOCs 

arc nor dctected using field screening results. It is important to note that if 
sampling results of the outfall area do not indicate the presence of PCOCs 
above Sts, that contaminants may have accumulated and may be present 
in the storm sewer pipe at concentrations above SALS. Potential 

contamication within the storm sewer pipe should be evaluated prior to any 

storm drain clennout or any decontamination and decommissioning of the 

stom dmin system. 

Biased sampling will be conducted within the soils at the drainage area where 

contamination is most likoly to exist. This biased approach is b s s d  on the 

known history of !he PASS and tho PCOC and soil migation potential 

described in Subsection 5.0.3 of Addendum 1. 

Sampling for SWMUs 3-052(a), 3-052(e). and 3-054(b) will be performed in 

the drainage downstream of the outfall. In order to collect representative 

samples bdow the outfall. sample locations are solec:ed along transects 

positioned perpendicular to flow direction. Transect spacing along t he  
drainage was selected based on existing topography and soil deposition. 
Additionally. the tnnseets were ofso spaced 10 provide information on tho 

influence of other runoff sources entering tho outfall (or drainase area) at 

approximately 25 ff and 75 ft downgradient of the discharse pipe to the 

SWMU: and various sources of contamination to the outfall. The number of 

samples and number of locations along each transect were selected based 
on drainage topography, dninase width, and soil deposition. The PCOCs 

identified for this site are most likely to have accumulated in surface soil; 

however. episodes of deposition and mic~ralion may have distributed PCOCs 

in subsurface soils. Therefore, samples will also be collected from the soil-tuff 

interface. 
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5.1 6.3. Sample Locations and Mothods 

The nine sampling locations that will be used to idenfify the presence and 

nature of tho PCOCs are shown on Fig. 5-16-2, Based on the rationale 

presented in Subsection 5.162, the area directty below the outfall discharge 

will be sampled a! three transects perpendicular to the direction of the flow. 

Three distinct locations will be sampled along each transect. The first transect 

will be located within approximately two feet downgradient of the discharge 

pipe. One sample site along the transect will be located at the center of the 

discharge area, with tho othor two sampto sites locsted on each side of the 

centor she at n distance oqual to the radius of the discharge pipe. A second 
transect wilt be located approximately 25 ft downgradient of the discharge 

pipe, beyond the south ond of the weir, and 1 fl downgradient of the 

drainage swalc which contributes runoff from surrounding areas. One sample 

site along the transect will be located in tho approximate center of the weir 

discharge with the o:her two sites on either side. approximately one-quaner of 

tho way up (veflically) from each channol bank incline. A third transect of 

thrao sites will bo located approximately 75 ft downgradient of the discharge 

pipe be:wean two distinct amas of denso willow gtowh. These sample 
locations will include the centors of two small, deeper-cut channels and a 

point midway between the two channels, kll sample locations 3re subject to 

change based on field conditions at the time of sampling. 

The depth from the soil surface to the soil-tuff intcrfacc is expected to be no 

greater than 12 in. along tho length of tho outfall. Prior to sample collcdion, 

?he depth to tho soil-tuff interface will be dotermined at each location by 
driving a blunt. stainloss stocl rod into tho ground. 

As previously noted, the soil intowals whcre PCOCs have most likely 

accumulated are surface soil and the soil-tuff interface, Soil samples will be 
collected from the 0 to 1247. interval or to depth if the depth to the sail-tuff 

interface is 18 in. or loss. If the depth to the soil-tuff interface is greater than 

18 in., an additional sample will be collected as described above from the 

interval immediately above the soilduff interface. An aliquot of soil will be 

collectod from the sample intervals prior to homogenization and submitted for 

laboratory analysis of SVOCs. The reminder of oach sample interval will be 
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hornqenired and than submitted for I&of3tOfy analysis of Appendix Vfll 

meuls. 

Each 72-in. sample intcrvol will be field-screened for VOCs os described in 

Subsection 5.0.5 of Addendum 1. samples will also be screened for 

ndiological constituents as described in SubWion 5.0.5 of Addcndum 7 .  In 

the absence of fietd detec!ed radiological constituents. 70% of the sampling 

sites will be randomly selected for confirmatory sampling. In no case will fewor 

than two confirmatory samples be collectod. These samples will be sent to a 
fixed laboratory for confirmatory gross alphafbeta analysis. gamma 
specrmseopy. and tritium analysis. In the absence of field-deteeted VOCs. 

one adjacent sample from each transect collected ot the soil-tuff interface wilt 

be submitted for labontory VOC analyses to validate field-screening data. 

Tho continuous soil samples will bo collected using LANL-ER-SOP-06.7 O,RO, 

Hand Auger and Thin-Wall Tube Sampler; a split-tube will be used to facilitate 

sample removal. The adjacent samples for VOC analysis will be collected 

using 3 hand auger fitted with a brass sleeve. If the deprh to the tuff is less 

than 12 in. at a location, composite samples m y  be needed to ensure 

adequate sample volume for appropriate annlyses as determined by the field 

team leader. Specific sample collection procedures that must be followed are 

discussed in Appendix D of Addendum 1. 

5.7 6.4 Labontory Analyses 

Soil samples will be laboratory analyzed for Appendix VIIl metals. SVOCs, 
and VOCs using appropriate €PA methodolw. The number of anticipated 

samples. their locations and the types of analyses ore summruod in Tablo 

5-16-2. One flnsato blank and one field collocated sample will also be 
analyzed as a maximum number of OC samples as determined using the 
guidelines in the site-specific QAPjP, Annex II, Note 2A of Addendum 1. All 

samples will be prepared and shipped in accordance with LAW ER standard 

operating procedures for chainsf-custody and transportation 8s listed in 

Appendix 0 of Addendum 7 .  
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Drum Srongo West of TA-3-30 n 5.7f 

5.17.f Description and History 

J' 

SWMU 3401(e) is the former w3ste oil storage area approximately IS-ft long 

by 44 wide. The area served the vacuum pump repair shop, located on the 

west side of TA4-30, the main tabontory warehouse ( f i ~ .  5-17-7). 

The vacuum pump repair shop was located in TA-3-30 between 7950 and 

7992. From approximately 19SO to 7957 waste oil contaminatod with 

radionuclides. rinse solvents. and waste mercury from V O C U U ~  pumps 

repaired at the shop was discharged via a pipe to an area immediatoly west 

of Tk-3-30 identified as SWMU 361O(a). Aecr 1957 the vacuum pump waste 

oil was emptied into a stainless steel sink enclosed in n Plexiglas@ hood, 

located within the vacuum pump repair shop. Discharge from the sink flowed 

outside into barrels located in an unpaved area on the west side of TA-3-30: 

:his storage area is the former waste oil storage area, SWMU 3-001(0). 
Records indicate that barrels often overflowed prior to being hauled off-site for 

disposal (LANL 1992. 77-7'20). 

In the early 1960s the storage barrels were replaced by 3 100 to 200p31. 

holding tank within a concrete. secondary contoinmen: berm. Waste oil from 
the holding bnk was periodically pumped in:o barrels for disposal at TA-54 

( U N L  1992 17-720). A concrete sump was constndcd in the former waste 
oil storage area and the surrounding are3 was paved in approximotoly 1984: 

however. it is not known whether the area was regraded prior to asphalt 

application. The concrete sump is 15 ft long by 4 f! wide. and is Gin. deep in 

one section and 184n. deep in the other section. LVaste oil was piped from 

Tk-3-30 direetly into 555aI. drums towted on CI grate abovo the sump. In 

1988 and 7989 the disposal process was upgnded so that the vacuum 

pump oil was drained into four different barrels to separate :he contaminants 

into hazardous waste utecjories. The entire vacuum pump repair operation 

was discontinued in late 1992 and the sump area is proposed for 

decommissioning. 

A 1993 Phase 1 investig3tion at SWMU 391O(a) discovered elevated lovets 
of TPH, mercury, lead, and tritium. l o w  levcls of plutoniurn-238 ond -239, 

uranium. and cesium-737 were also discovered. As a result of this 
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Fig. 5.17-1. Site lowtion map of SWhlU 3-00l(c). 

Parking 
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investigation, a voluntary conective action (VCA) was implemented in April 

19% lo remove contaminated soil from the sito. Venification annlytiwf rosults 
from soil sampies collected at the soil-tuff interface (appmximtety 12 fi below 

ground surface) indicated !hat remaining mercury concentrations were below 
SALS. However, halogenated organic compounds and TPH were letscted, 

resulting in the need for additional site chamcteriration. A Phose II 
investigation was implemented from September through October 1994 at 

SWMU 391O(a) in order to determine the extent of the contamination. As 

pafl of this investigation. a borehole was drilled in the area betwoen SWMUs 

3-010(a) and 3-001(e) immediately west of and adjacent to the concrete 

sump. Surface and subsurface samples were c o l l ~ e d  and o monitor well 

WBS installed to monitor shallow subsurface water oncountered at 

approximately 23 ?! below ground surface. Analytical information collected 

from this borehole is probably associated with disposal practices at SWMU 3- 
OlO(a) and spills from drums that overflowed and waste oil transfer activities 

from SWMU 3QOl(e), Tho waste oil contamination source identified for 

SWMU 3410(a) is, therefore, the same potential contaminant source as for 

SWMU 3-007(s). The extent of contamination and the risk associated with 

contamination from previous disposal pndices and spills associated with 

these SWMUs will primarily be addressed in association with investigations 

mnduded for SWMU 3470(a). 

5.772 Investigation Objectives and Approach 

The obiective of the investipation activities for SWMU 3401(0) is to determine 

!he presence and nature of potential contamination associated specifically 

with SWMU 390t(e). The objective will be achieved by evaluating if 

contamination exists within the soils immediately beneath the concrete sump. 

Because the integriv of ths concrete sump is unknown, a biased sampling 

approach will be used within !he underlying soils. Tho PCOCs for SWMU 
3.001 (e) indude tritium, plutonium-238 and -239. unnium. cesium-137. TPH. 
VOCs, and Appendix Vlll metals. Those are !he Same PCOCs 35 tho 
contaminants of concern !or SWMU 3-07  O(a). 
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Evaluation of PRS &oweoafas Chaster 5 

5.17.3 Sampto Locattons and Mothods 

The proposed sampling and analyses activities will be conducted concurrentty 

with decontamination and decommissioning (D 8 D) activities for the sump. 

The corrugated steel roof and the concrete sump will be removed during D & 

D. After the sump is removed. six biased samples will be collected from 

axposed soil. One sample site will be located adjacent to the midpoint at 

each of ?ha four sides of tho arca of exposed soil, and two sample dtes will 

bo located approximately five feet on either sido of the midpoint along lhe 

north-south axis through tho exposed soil (Fig. 5-17.2). If cracks are observed 
in tho sump andlor stains oxist in the surrounding soil, additional biased 

sample shes will be selectod to include these areas 

Field screoning for VOCs will be conductod as described in Subsection 50 .5  

of Addendum 1. In the absence of field-dctected VOCs. confirmatory 

samples will be collected adjacent to two of the sites in thc base of the 

excavation at the 12 to 24-in. interval and will be submitred for laboratory 

VOC analysis to vcllidatc fieldscreening data. 

Soil samples will bc colloctcd from the 0 to 12-in, interval. An aliquot of soil 

will be collected from :he sample intervals prior to homogenikation and be 

submitted for laboratory analysis of TPH. The remainder of t h e  sample 

interval will be homoganized and then submitted for laboratory analysis of 

isotopic plutonium. imotopic uranium, tritium, gamma spectroscopy for cesium. 

and Appendix Vll l metals. Samples will also be colleCred from the 12 to 2447. 

interval and submitted for taboratory analysis of TPH only. 

Soil samples collected for TPH and VOC analyses will be immdistely 

analyzed on site by tho mobile chemical anotysis van. Samples Will continue 

to ba colloctcd in 1247. intowals 3t each of the six locations and analyzed for 

TPH until two successive intawals are reportod as containing less than 700 

ppm TPH or until the d / t u t f  interface is encountered, At this final sample 

interval, samples will be collected for all constituonts that were analyzed for in 

tho first 0 to 12-in. intcrvai. This sampling stratogy is designed to determine 

the exlent of contamination at this sitc. As determined by the investigation of 

SWMU 3-010(b). TPH is a g d  indicator of collocated tritium and VOCs 

3/26/95 4 4 7  P!J, Rev. 1 5.174 RFI Work Plan for OW 7 7 7 5  Addendum 7 





Evslua!ien of PRS dooreoatss Chaaar 5 

Soil samptos will be collected using tho LANL-ER-SOP46.09, RO Spado and 

Scoop Method for Collection of Soil Samples. Soil samples collected for 
VOCs and TPH analyses from the 12 to 24-in. intewal will be collec?ed using 

the UNL-ER-SOP-OG.70, RO, Hand Auger and Thin-Wa11 Tube Sampler. A 

split tube wit1 be u s d  to facilitate sample removal. S&fe s;rrnpfo collection 

procedures that must be followed are discussed in Appendix 0 of 

Addendum 1. 

5.17.4 laboratory Annlyses 

Soit samples will be analyzod in a fixed labratory for tritium (in soil moisture 
and in TPH), isotopic plutonium, istopic uranium, gamma Specrrosmpy for 

cesium, amt Appendix Vlll metals using opproprialo EPA methodologies. 

The number of anticiparod samples, their locations. and the types of 

analysos oro summarized in Table $17-7. One r i n m e  blank and one field 

collocated samplo will be submitted for analyses as the maximum number of 
OC samplos dotermind by using tho guidelines in ?he site-specific QAPJP. 

Annex 11, Note 2A of Addendum 1. All samples will be prepared and shipped 

in accordance with LANL ER standard operating procedures for chainsf- 
custody and transpoflation 35 listed in kppendix 0 of Addendurn 1. 
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t -  TABLE 517.1 

SCREECJING AND ANALYSIS FOR OU 11 14 
PHASE 1 SAMPLING PLAN SUMMARY OF 

SWMU 3M)l(o), 
FORMER WASTE OIL STORAGE AR€A 

SAMPLE OESCIIIPTION - 

SAMPUNO LOCATION NO. OF SAMPlE SAMflE 
OESCRlPllON LOCATIONS DEPTH 

FIELO LA8 

6 - 
1 
1 
- 

LY SI s 
0RGINY;S 

Qc ssrrp!es ar9 determined using guidelkes outlined in the s:ts-specds OAPiP, Annex 11, Nde 2A d Ihk nork plan. location ti deternu'ncd by 
the Field Teamleader. 

rGo!oss a'pha. teta, and gamaushg licW instrumentation. 
'Gross abha, beta. and g . x m a  using mobi!e laboralory tnstrumsnlalh. 
'Rcptesenb min'urmrn number d cohfirmj!ory saV!es to be subm:lled tor VOCr based on tiekt screening results. Actual number my vary. 
'1rlivmn.i~ be analyzed h soil molshre and in 7PH. 
' In!erva!s bebw the IZ-24-in. interval H I  mly be colkckd if tPt4 k kundln e ' h r  d *.e ltio overlying hlervals. Sarrphg will be terrnhated 

' bt = swi-luY hlerfdee (12-in. htewal above inledace). 
NA = Nd appkable. 
TDD = To be determhed h the feH. 

nken two ruccesslve htervab contak no detectabte TPH w %hen tuff it encounleted. 

-- 



5.1 a 

5.18.7 Description and History 

SWMUs 3-051 (c) and 3-056(ljrepremnt oil stains located along the enst dde 

of the Rolling Mill Building, TA-3-141 (Fig. 5-18-1). Ourins a 1993 site 

reconnaissance visit, throe distinct threo to fivefoot diameter SI a/ ns were 

observed on uncompaded chip seal, primarily gravel, near the building, The 

oil stains were associated with the exhaust outlet from an hdoor vacuum 

pump: the exhaust outlet is lowted immcdiately above the rea stained with 

oil. The SWMU Repon incorrectly Statos that thew s?ai J/ are from a leaking 

compressor and a drum storage aroa ( U N L  1990 010s). As documented in 
t h e  matorial safety data sheot (MSDS). tho oil u5 OCJ in tho vacuum pump is 

nonhazardous minora1 oil ( U N L  1995. 1217). Lather area stained with 

vacuum pump oil, andlor exhaust, that is inside 'mcrot shed which housed a 

vacuum pump. Exhaust stains cover the concrete slab and were on the shed 
wall and the gnvel surfaco surroundrng the hcd. These SVJMUs will shore a 

sampling background plan because of their proximity and the simihr source 

Vacuum Pump Exhaust Stains 

/ ,*E+' ,p'iitb 

/ 

f! 

/ 

/ 

P 
- /  

1 ' f  
of conraminanrs. I /y 
5.189 Investigation A p p b c  and Objoaives 

Investigation activities iof SWhlLk 3-056(1) and 3-051 (c) will focus on 

detecting the presonce and natucc of potontiat contamination within rho soil 

underlying the gavel and from the concrete slab under the metal shcd on 
the east side of TA-3-141. Because the source of contamination is from the 

1 vacuum pump exhaust which could potentially be contaminated with 

radionuclides and morals PCOCs for this site include gross alphalbeta, 

gamma spectroscopy, tritium, TPH, and kopendix VI11 metals. 

Biased sampling will be conducted in soils underlying the gnvcl and from 

stained concrete at SWMU 3-056(l). This biased approach is based on 

historical information about the PRS, current observation of the site. and 

PCOC and soidmigration potential doscribed in Subsection 5.0.3 of 

Addendum 1. 

/ 

/ 
1 

/ 
/ 

/ 
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Ewaluatbn of PRS Aoarooafss Chaolar 5 

5.18.3 Sample Locations and Methods / 
Figure 5-18-2 shows the area observed in 1993 that contains visible stdns 

targeted for biased sampling. One biased sample will be taken from the 

approximate center of each of the three areas of visible staining, 4 nd from 

i 

two chips of highly stained concrote. The exact sample 

All soil samplas will be scroetned continuously for 

constituents in 12-in. intervals from tho surface down 

or to tho clayrich horizon. whichever comes first. Samples will be colledod for 

in tho fiold based on the prosonce of obvious stains. 

/ 

VOC analysis as described in Subsection 5.0.5 of 

Prior to soil sample collection, the gravel will be 

with a stainless steel shovel. All samples will d collected from the 0 :o 12-in. 
/ 

for laboratory analysis. 

An aliquot of soil will be the sample intervals prior to 

homogenization and analysis of TPH, The remainder 

analysis of gross gamma spectroscopy for isotopic 

cesium, and Appendix Vlll fwelvo-inch soil samples will also be 
collected from tho clay-rich from the soil-tuff interface if no clay-rich 

horizon is found. These will bo prepared and submitted for 

laboratory analyses as dcscritkd above for the 0 to 12-in. interval. The 
concrete chip samples will be analyzed only for kppondix Vlll metals and 

radiological constitucnts as Ik!d above. 

All surface and subsurface soil samples will be collected using tho Hand 

of the sample then submirtcd for laboratory 

I 

I 

I 
Auger and Thin-Wall 

tube will be used to 

analysis will be 
concreto chip 

Sampler Method, LANL-ER-SOP-06.10, RO. A split 

soil sample rcmval.  Adjacent samples for VOC 

a hand augcr fittcd with a brass sleeve. The 

using WNL-ER-SOP.06.28, RO. Chip 

sample collection procedures that 

D of Addendum 1. 
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Fig. 5-18-2 LocatIan of sample sites tor SWhlUs 3957 (c) and 3-056(1). 



/’ 

5.1 8.4 Laboratory Analyses / 
/ 

Soil samples will be analyzed in the hbontory for TPH, gross alpha/beta. 
gamma speroscopy, tritium. and kppendix Vlll/metals. The adjacent soil 

samples will be analyzed for VOCs, using appropriate €PA methodology, Tho 

concrete chip samples m a y  need s&&il preparation fi.e.. pulverization) prior 

to analyses for gross alphabefa. garmp spectroscopy, tritium, and Appendix 
VI11 metals. The number of a n t i c d d  samples, their locations, and the 

types of analyses are W J  ’ ma$# u d in Table 5-18-1, One field collocated 

sample will be submitted for analyses as the maximum number of OC 
samples determined by using tho guidelines in tho site-specific Qkpjp, knnox 
11, Note 2A of Addendum dAJl samplos will be prcpartxl 3nd shipped in 
accordance with LANL c R standard operating procedures for chninsf- 

custody and transporta$on as listed in Appendix 0 of Addendum 3 .  

I 
/ 

/ 

/ i // 

i 

1 

/ 
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TA8LE 5.18-1 

L OESCRIPTION LOCATIONS DEPlH (IN.) SAMPLES NUMBER 
Areas ot stainlng 
,&ea 1 1 0 - 12 belo" gravel 1 

srtt 1 

SCREENlNo AND ANALYSE FOfl 011 I l l 4  
PHASE i SAMPLING PLAN SUMMARY OF 

SWMUs 3-056(1) AND 3-051 (c) 
AREAS OF OIL STAINING ADJACENT TO TA-3.141 

Area 2 

SAMPLE OESCAlPTlON 

I SAMPLE 

I El- 1 0 - 12 below gravel 
st 

FIXED LABORATORY 
ANALYSIS 

RADla 7 ORGAMCS 
NUCLIOES 

y+- 
2 2 qT 
I1  11 

L- 

-* 
--IT 1 

- % 2 2 

'Qc rarrp!et ate determined using gvidefnet outlined in the sfte s p x l i c  QAPJP, A m e x  11, note Zh d this workpbn. location determined by Field Team Leader. 
'Gross apha, beta. and gamma using te!d indrurnen?ation. 
'Gross +ha, beta, and g a m  uslng wbi'e laboratory Insbumentation. 
'Rcpresenls mhirnurn number of confirmlion sarrp!es lo be submated lor VOCs based on field screening resub.  ktusl n u d e r  may vary. 
' ~ 7  = sciituf( interface (12-in. above intedace). 
TOO = To be delermned in fidd. 



IS 
5.49 Press Building, TA-3-35, Outdocrr Stomge Arm 

5.19.1 Doscription and History 

The PRSs included in this aggregate are SWAU 3-049(b) and area of 
concern C-3-014. SWMU 3-049(b) is the exhaust odot  that discharged from 

tho south wall of the Press Building. TA-3-35, C-3-014 is the equipment 

storago area k a t &  southwest of TA-3-35 (Fig. 5-19-1). Those PRSs can be 

evaluated using a single sampling and analysis plan because surface water 

drainage from both sites collects in the same locations and regrading and 

paving operations may have redistributed contaminatidn from one site to 

another. 

SWMU 3-049(b) is a discharge area, approximatcty 50 ft long Sy 20 tt wide. 

associated with the exhaus? outlot from an inactive vacuum pump that served 
tho furnaces in TA-3-35 (Fig. 5-19-1). The vacuum pump evacuated oil from 

tho furnacos used for experiments in TA-3-35. The vacuum pump exhaust 

outlot is k x a t d  eight fcet abovo the ground on the sou!h wall of TA-3-35. No 

oil stains were observod on the exhaust outlet pip .  wall, or ground below the 

pipe during a 7993 site reconnaissance survay. Additionally. a sign on the 

vacuum pump indicated that tho pump contained non-PCB oil ( U N L  1993. 

17-900). A 10-tt by 8-ft area under the exhaust outlet pipc, described in the 

SWMU Report as being stained wirh oil. is now paved with asphalt (WNL 

1990, 0145). Paving of this area occurred at roughty the s a m e  time that the 

vacuum pump was deactivated (in the bte 1980s). The pavement is graded 

away from the exhaust outle: in predominantly wcs? and noflhwest directions. 

Runoff from this area drains toward low-tying areas and to the northwest. It is 

assumed that regrading did not altar tho preexisting drainage partem 

significantly m u s e  l h e  storm water collection sys:em continues to collect 

area runoff as designed. 

C-3-014 is an equipment storage area, approximately 125 f: by 100 ft, 

located southwest of TA-3-35 (Fig. 5-19-1). This area is bounded by security 

fences to tho north, south. and west and by TA-3-35 to the east, Most of this 

area is currently paved. except for B 7 5 4  wide strip of grass along the 

southern socurity fence, The grassy area widens to approximately 30 tr 
southwest of TA-3-35. Runoff from this storage area drains to the same low- 

lying areas as SVJMU 3-049(b) (Fig. 5-19-2). 
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Evaluation df PRS AcomrJstss Cbaorar S 

Constructed in 1953. TA-3-35 housod open:ions to fabricate enriched 

unnium-loaded graphite and carbide fuel elements. Additionally, enriched 

uranium (uranium-235) was pmcouod in an area located in the northern 

portion of !he first floor of !he building. As o result of the processing cperation 

and the obsolete ventilationlexhaust system, the northern portion of tho first 

floor is contaminated with unnium-235 and doos not comply with curront 

environmental safety and health requirements ( U N L  1991, 17-254). In 
November 7997 the TA-3-3s was declared surplus or imc!iva due to lack of 

funding for facilities, equipment, and security upgrades (LANL 7991, 17-254). 

Various pieces of equipment and molds from TA-3-35 are stored outdoors. 

within C-3-074 for salvage or bewuso o? space limitations within the building. 

In 7994 some equipment for salvage w3s found contaminated with 

radioactivity ( U N L  1994. 17-1208). As a result, the area was roped off and 

pasted as a radiologiczilly controlled area. The current standard procedure for 
removing equipment from the building consists of taking swipe samples to 

test for radioaGtivity followed by decontamination. if necessary. However, 
there is no documentntion IO support i f  this activity was completed when the 

equipment was removed from the building. Swipes of the equipment and 

surrounding paved surfaces showed levols of less than 200 disintegrations 

per minute (dpm) bets contamination with negligible alpha and g 3 m m  

contamination. January 18, 1994, contamination on !he equipment and 

pavement was identified and was scheduled Io have been cleaned up to 
levels published in !he Los Alamos National Ljbontory and the Department 

of Energy Radiological Control Manual (UNL 1994, 17-1206) or painted over 

on equipment to prevenr spread of contaminant. Preliminary evaluation from 

the Occurrence repart showed that current handling and control procedures 
far depleted uranium had nor been followed when the equipment was last 

used in the 1970s (LANL 1994, 77-1208). 

5.1 9.2 lnvestlgatlon Approach and Objodves 

Investigation activities for this oggregte will focus on detecting :he presence 
and nature of potential contamination within the soils at SWMU 3949(b) and 

within the soils and asphalt at C-3-014. 8 e c . a ~ ~ ~  oil released from tho 
vacuum pump exhaust ourlet m y  hwe bean contaminated with metals. and 

enriched onniurnsontaminatd equipment may have been stored outdoors 

e 
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for several years, PCOCs for this aggrognto include TPH, Appendix Vlll 

metals, and enriched uranium, PCBs are also a PCOC for this aggregate 

because even though the vacuum pump was tagged non-PCB oil at the time 

of the site visit, thore is no documentation to determine what type of oil was 

used in the vacuum pump over its operational life, Therefore, verification 

sampling tor PCBs will be conducted during this mmpling etfoh 

Wth biased and random sampling methods will be used to inveeigato 

SWMU 3449(b) and C-3-014. Biased sampling will target arms most likely to 

bo conraminatcd, bas& on historical informtion, current observations of site 

use and the PCOC and soil migration potcntial described in Subsection 5.0.3 
of Addendum 1. 

Random sampling will supplement the biased simpling activities by providing 

greator coverage of tho entire aggregate arm, thus increasing the likelihood 

that all contaminated areas will bo idonrificd. These random sampling 

locations will address tho uncenainties associated with past equipment 

storage practices and tho regrading and paving operations. Additionally, it is 

unknown if  clean fi l l  was used to regrade tho area or existing soil was 

rearrangod across tho site, If existing soil was rearrangod, a more widosprcrtd 

distribution of contarnination might bo expected. 

5.19.3 Samplo Locations and Mathods 

Prior to sampling, 3 10-tt x 10-tt sampling grid will be generatod from which 

samples will bo randomly selecrcd. A site reconnaissance will be conducted 

to verify sitos selectod and then a geodetic survey will bo conducted for those 
grid nodes selectod for sampling (Fig. 5-79-2). Based on t h e  potential 

contarninant redistribution from grading or drainage pattcrns. the 

contaminant distribution from wind and water at the unpaved areas along the 

southern boundary of TA-3-35, and the presonce of low-lying areas 

downgradient of the aggregate arc8 whore sediments may have 

accumulated, approximstoly 25Y0 of the aggregate area may be 

contaminated. If 25% of the area is assumed to be contaminated and a 90% 

level of confidence is desired for detecting contamination present, 

9 sample points will be randomly selected at grid nodes. using the equation 

discussed in Subsection 5.0,4 of Addendum 1. 
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Nine biased sample sites are located within areas where PCOCs are most 

likely to accumulate based on sitespecific conditions. Those areas include 

the soils underlying asphalt below the exhaust outlet and within tho two low- 

lying unpaved are35 that collect mnoff (Fig. 5-19-2). Throe sample sites wore 

selected in the 10-tt x 8=!t area near the exhaust outlet and three sample 

sites were selected within each of the low-lying areas. At the exhaust outlet, 

one sample is located three feet dircctly south of the outlet pipe with the 

other two samples locatod five feet on oither side of :he first sample. Within 

each of the unpvec!. low-lying areas, 3 mmple sites spacod S to 70 f? npan 

are locatod along the soil-asphalt penmetar 3 to 5 ft from the asphalt into the 
soil area (at least one sample site will be located at the lowest paint within the 

area). 

All samples will be field screened and col1ec:cd for VOCs and radiological . 
constituents as described in Subscction 5.0.5 of Addendum 1. Confirmatory 

smplcs for ndiologid constituent$ will be submined for isotopic uranium 

analysis only. 

Up to nine samples of asphalt material will bo collected from the random 

sample locations and submitted for labontory analysis of isotopic uranium 

only. Prior !o surl3ce soil sample collection where asphalt is present, baso 

course underlying the asphatt will be removed from the sample locations 

using a stainless steel shovel. 

Far both random and biased locations. soil samples will be colleclod from the 

0 :o 12-in. soil depth interval. An aliquot of soil will be collocted from !no 
sample intervals prior to homogenization and submitted for laboratory 

analysis of TPH. The reminder of cach sample intorval wilt be homogenized 

and then submitted for laboratory analysis of Appendix VI11 metals and PCBs. 

Soil samples from the accessiblc surface and immediately bonoath the 
asphalt and base course will be collOaec! using UNL-ER-SOP-06.09, RO, 
Spade and Scoop Method for Collection of Soil Samplos. The TPH and 

adjacent VOC soil samples will be collected using LANL-ER-SOP-06.10, RO. 

Hand Auger and Thin-Wall Tube Sampler Mothod. A split tube will be uscd to 

facilitale soil sample rcmoval. Adjacent samples for VOC analysis will bo 
collocted using a hand auger fitted with a brass sleove. Asphalt will be 

sampled using UNL-ER-SOP-6.28, RO. Chip Sampling of Porous Surfaces 
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C h ~ ~ t a r  5 Evaludon of PRS Aaoraoaras 

Method. Specific samplo collection procedures that mUST be followed are 

discussed in Appendix 0 of Addendum 1 .  

5.1 9.4 laboratory Analyses 

Asphalt and soil samples will be analyzed in the laboratory for the 

constituents described above using appropriate EPA methodology. The 

number of anticipated samples. their locations, and the types of analyses are 
summarized in T8ble 5-19-7. One field duplicclto will be submitted a s  3 
maximum number of QC samples determined by using the guidelines in the 

site-specific OAPiP. Annex I I ,  Notc 2A of Addmdum 7 .  All samples Will be 

prepared and shipped in accordance with WNL ER standard operating 
procedures for chain-of-custody and transponation 3s listed in Appendix D of 
Addendum 1. 
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f lE1  
TABLE 5-19.1 s c c  

SCREENING AND ANALYSIS FOR OU 11 14 
PHASE 1 SAMPllNO PLAN SUMMARY OF 

SWMU 3449(b) and C-3-014 t 3  
PRESS 8UILDINCI EXHAUST OUTLET E a ^  
AND EQUIPMENT STORAGE AnEA 

. g E  
SAMPLE DESC#7IPTIOH 

" 

9 E5 
et9 z > z  .____- -- 0 2- F z3 

SAUPLINQ LOCATION NO, OF SAMPLE SNJPlE 1OIAlNO.OF SAMPlE1.0. g% 
OESCRlPllON LOCATIONS DEPIH (IN) SAUPLES INMBER I -. n: -- o m  

4 

- .- 
3 3  

!iascd locations . .- 
Exhaust outlet 3 0 -  1 2 t d ~ ~ b ~ ~ e ~ S  3 
soils; 1041 x 8-fl area 
Lo" area (1) 3 0 - 1 2 b"b~ base cot* Le 3 3 1- 3 
Lo" area (2) 3 0.12kkm~baretarw 3 3 3  
Ganb~11 b a r i n s  
soil (mfi x io-n area) 9 012 tebn b s e  cows 9 9 9 

osptual 9 rmx 9 -  

Fild rhpEcal9 1 100 1 1 1 
Zonfirrslor)c samples 4 100 4 4 4  

TOTALS 23 23 132 23 

.- 

IC SAVRES' -- 
-- 

I- 

3 - 

tUED LABORATORY 
ANALYSIS 

OROAMCS 

9 -. 

1 - 
19 

.- ~ 

'QC samples are delermined using guldefnes outlined in Ihe ~#*-$pe~ilrc OApiP, Annex II, Nde 2A d this wofk plan. location 1s delerrnhed b j  Ihe Field 

'O!oss a'pha, beta, and gmma using iield hshmentat'm. 
'Oros3 abha, tela, and gamma using d i ! e  Icboratory instrumenlation. 
'Represents mnimum number dconfirrnalory sarrp!ei to be 6rrbm;tled lor VOCs and ra.J;ofogTal cms\;tuenls based on fdd screening results. Actual 
nunbet may vary. 
78D = To be dalermlned in the fieM. - - 

Team Leader. 



5.20 Former Product Orurn Storage East of TA-3-22 

5.20.1 Description and History 

SWMU 3-047(d)% a former mtarials storage area for TA-3-22. the steam 

plant, and was probabty constructed in 1954. SWMU 3-027(d) consists of the 

area formerly occupied by a 6-ft by 1 5 4  asphalt pad located adjacent to tke 

StcddardB solvent were storcd in as many as 15 drums at SVMU W 7 ( d )  

p3 V G X  /’ 

,/ 

/ 
east side of TA-3-22 (Fig. 5-20-1). Materials such as =-weight motor oi J and 

from approximately 1954 to 1989. The drainago around the mater d s storage 

/ 

area was directed to tho oast. In 1987, o six-inch asphalt berm os added to 

the asphalt pad to contain rainwater and preuant runoff to surrounding 

stands and spigots were used for dispenping the cmtents with collection 
arm. The drums within tho storago arm were / stored h /’ rzontally on metal 

I / 

pans under tho spigots. Thore wore no 

product in this area: howover, accidental 

spills or relcosos of 

dischrged unknown 

quantities of drum contents to the environment over the  years. In 1989 a new 

location was setocted for an upgraded materials storage area. The old 

asphalt pad was romovod and disposcdiof at tho Los Alamos Municipal 
lendf ill. 

5.20.2 Investigation Approach a d  Objmivos 

Investigation activities for SWMU /3-047(d) will focus on defecting the 

presence and nature of potential 6ntamimtion within the soils surrounding 

and downslopa of the former marorals storage area. W u s e  motor oils and 

Stoddarda solvents wore stored at this site without a roof or berm for 
approximately 30 years and the integrity of the asphalt used for the pod and 

borm is unknown, PCOCs fdr soil at this SLWU are TPH. Appendix Vlll 

metals, and VOCs. 

Based on the relatively unknown releaso history of SWMU 3-047(d), based 
sampling will be conducted based on The criteria described in Subscction 

5.0.3 to provide coverage of the former mtcrials storage area. 

520.3 ample  ocations and hlotheds 

A total of six bia k sample locations were selected for sampling at this PRS. 

I 

i 
1 

I 

/ 

/ 
I 

i 
/ 

1 

Four sample, / will be collected at the downgradient edge and two will be 
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Chnoter 5 Evaluation of PRS Xmreaatas 

collected beneath the former asphalt pod. Figure 5-20-2 shows the 

approximate sampla lacations 

All samples will be field screened for VOCs as desnibed in Subseaion~5.0.5 

of this work plan. 

Sail samples will be collected and submitfed for bbontory analysis from the 

0 to 124n. interval and from the 1247. intewal immediately abwe the clay-rich 

horizon or the soilhuff inlerface if no clay-rkh horizon is founcL"Depth intervals 

wore seloctcd based on the  most likely PCOC accumulation areas 

considering the factors discussed in Subsection 5.0.3 ol this work plan. An 

aliquot of soil will be collocted from the sample intervals prior to 

homogenization and submitted for laboratory analysis'of TPH. The remainder 

of each sample interval will be homogenized/and then submitted for 

laboratov analysis of Appondix Vlll metals. Ths'six VOC samples cotlocted 

from the bottom portion of tho 0-12-in. intervdand from above the clay-rich 

horizon or tho soilhuff interface will be adjaceht to the six wmplc locations. 

All soil samples will be collected using LANL-ER-SOP-OG.fO, RO, Hand Auger 
/ 

and Thin-Watt Tube Sampler. A s&-tube will be used to facilitate sample 

romaval. Tha adjacent samples for VOC analysis will be collocted using a 

hand auger fittod with a bnss sloavc. Specific procedures to be followed in 

tho field for sample colloction or0 discussed in Appendix D of Addendum 1 of 

this work plan. 

5.20.4 labontory Analysos 

Soil samples will be analyzed In the laboratory for TPH and VOCs using 

appropriato EPA methodolcqy. The number of anticipated samples. 

associated locations, and EPA methods of analyses are summarized in Table 
5-20-1. One field collocated sample will be submitted for analysis 3?0 

maximum number of QC arrmples determinod by using the  guidelines in the 
sitmpecific OAPjP. An 'ex I I ,  Note 2A of Addendum 1. AI1 samples will be 
prepared and shipped in accordance with WNL ER standard operating 

procedures for chaip-of-custody and transporration as listed in Appendix 0 of 

Addendum 1 of this work plan. 

/ 

I 

/ 

/ 

/I 

/ 
/ 

,/ 

I 

i 
/ 

/ 

/ 
/ 

r /  
1 

1 
1 
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Fig. 5-20-2 Location of sample sitcs for SWhW 3=047(d). 
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&anfar 5 Evaluation uf PRS Accroqslfes 

597 Stomge Yard East of TA-3-142 

i 527 .Y Description and History 

SWMU 3-003{p) is an outdoor storage area east of the Harohouse building 
TA-3-142, which was built in 1960. SWMU 3-003(p) W E I ~ / ~  storage area for 

new, empty drums and miscellaneous excess equiphent that included 

cIeZka1 ~pacitors and transformers from the 1960s 10 1994. Same of this 

electrical equipment may have used insulating oils containing PCBs. Si!e 
visits documented unlabeled drums and stains on the soil from spills andlor 

leaks from the equipment (LANL 1993. 17-887). Most small transformers 

were placed on pallets: however. laser pieces of equipment were placed 
directly on the asphalt. The storage area. currently covered with asphalt. 

dopes gently southward from the warehouse and is boderod on the east .by 

an unpaved. p s s y  area. The unpaved area Is tnnsectec! by o drainage 

channel that was panirrlly re-routed during pav ng activities, and is bordered 

on the east by Bikini Atoll Drive (fig. 5-21-7). 

A Phase I investigatiodscreening assessment was scheduled for SWMU 

3903(p) during the summer of,,1995. However. the operaring group of 

TA-3-Y42 requested an excavadn permit to expand an existins parking lot. 

This permit request was denied bemuse tho excavation included disturbing 

soil within an uncharacterimed ISW . In order to oxpedite the permit 

ptoccss. a Phase I investigittio Id ..weening assessment was implemented. 

Because tho site history. conktions, and PCOCs for this SWMU wero 

sufficiently similar to those of SWMU 61402. a sit0 &impled in 7994 and 

described in Subsection S.70 aflthe 1993 RFI Work Pl3n for OU 7 7 7 4  ( IANL 
7993. 1090). o similar approach was implemented at SWMU 3-003(p). 
8ccause a sampling and aialysis plan was not approved for SWMU 

3903{p). the investigation was conducted at nsk. 

f 
/ 

1 
I 

I 

I 
I 

I 

i 
i 

I ’  / 

, 

I 

I 

i 
A biased sampling approach was used for the Phase I 

I 
investigatiodscreening assessment to target aroas with obvious staining on 

I 
the asphalt and within the predominant dninnge pattern. Asphalt and soil 
samples at :he zero to six-I h depth interval wcre colloctcd from beneath tho 

asphalt in the drainage channel cast of TA-3-142. Both soil and asphalt 
-+ 
1 
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I 

samples were analyzed in the field using PC8 test kits. The, results for all 

samples indicated PCB levels were less than the 10 ppm SAL Soil simples 

were also field screened for metals using x-ray fluoresconc6 ( X R q  analysis; 

field screening results indicated that antimony concentrations may have been 

above the SAL (32 ppm) in three samples (47, 35, and 37 ppm) (Fig. 5-21-7). 

In addition. the lead concentration of one of these samples was 468 ppm, 

slightly over the revised lead SAL (400 ppm) (€PA 1994.17-1013). Based on 

. these findings. these three surface soil samples were then submiff& for fixed 

laboratory analysis of antimony and lead. Analytical results from the fixed 

laboratory indicated that antimony concentrations were below the SAL for 

these soil samples but lead levels were just over the SAL Sample locations 

and analy?ical results am shown on fig. 527-7. 

In recsnso ?o these data, 3 second srrmplin event was initiated to bound 

the lateral limits of lead contamination. The h3so I invos:igation/ scroening 

assessment data indicated that th le& co centrations which approached or 

exceeded SA& appeared to be isolated within a small portion of the 
' I /  

unpaved area south of the asphalt. Surfacc soil samples were then collected 

from the zero to six-inch depth inky I within this isolated area and field 

screened for lead by X R F  analysi XRF results indicated that aoil lead 

concentrations for one sample were 639 pprn and the corresponding 

duplicate was 625 ppm. These concentrations exceed the SAL for lead in 

I 

/ 

i 

/ 

I 

/ 
i 

/ 

1 

I 
p' 

' I  P 

Id' 
1 

soil. laboratory results of 640 ppm k3d for this soil mmple confirmed the 

XRF results. The locations and resuits of this sampling event are shown on 

Fig. 5-27-1. 8as& on these results, 8 20-quare-foot area has been 

identified as containing elevated lead concentrations within surface soil. The 

following sampling and analysis ppn for SWMU 3-003(p) is Cesignod to 

define and charaderize the spadl distribution of the  PCOCs within the 
20-sc;wrc-foot area. 

S21.2 Investigation Approach and Objectives 

Investigation aaivitiss for this SWMU will focus on detecting the presence 

and nature of potential contamination in soils within the 2Q.square-foot aroa 
identified in the 1994 investigations. Because the source of con:amination is 

believed to be from ec;uipment/that was formerly stored in this area, and the 

J 

I 
I 

I 

I 
i 

I 
I 

f 
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nature of this contamination is unknown, the PCOCs for this sire include TPH, 

PCBs. SVOCs, VOCs, and Appendix VI11 metals. 

A biased sampling approach will be used in the 20-squarefoot area. Sample 

locations will be based on provious investigation rkults. known history of the 

SWMU. and the PCQC migration potential described in Subsedion 5.0.3 of 
Addendum 1. 

521.3 Samplo Locations and Mothds 

A total of 4 biased sample locations wcr d selected for sampling at this PRS. 
The area identified in the 1994 Phase I investigation will be divided into four 

equally sized quadrants, and a sarnpfo sit0 will be located at tho center of 

each quadrant (Fig. 5-21-2). All soil mmplos will be field screened 

continuously with a PID/FID for VOCs as described in Subsection 5.0.5 of this 
/ 

work plan. In addition, a t l A  les will be field screened for radiological 

constituents as described in S bscction 5.0.5 of Addendum 1. 

Tho four wil samples for borntory analysis will bo collected from the 0 to 

1247. intarvcll and fiom h e  12-in. interval immediately above tho clay-rich 

horirdn or tho soilnu inlorface if no clay-nch horizon is found. An aliquot of 

soil will bo collected frdm the sample intervals prior to homogenization and 

submitted for labrato& amlyris of TPH and SVOCs, The remainder of each 

sample interval will' bo hornogenizcd and then submitted for laboratory 

/ 

/ 
i 

/ jT 
/ P 
I/ 

' P  

analysis of PCB and kgpcndix Vlll metals. 
./ 

The continuous Gmplcs will be colleclcd using UNL-ER-SOP46.1U, RO, the 

Hand Augor andIThin-VJall Tube Smplor. A Wlit-tubc will be used to facilitate 

sarnplc removal. The adjacent samples for VOC analysis will be collected 

using a handauger fitted with a brass slecvo. Specific sample collection 

proccduror; G o  in Appendix D of Addendum 1. 

5 2 1  .a / b ~ r a t o r y  Anrrlysss 

Soil samples will bc analyzed in the laboratory for the constituents described 

above using appropriato €PA methodology. The number of anticipated 

samplec, their locations, and the types of analyses are summarized in Table 
5-21-I! One field duplicate will be submitted for Laboratory analysis as the 

t 
I 

1 

I 
f 

1 
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0 / 
maximum number of QC samplss’detmined by using the guidelines in the 

site-specifc QAPjP, Annex II, Nsd6 2A of Addendum 7. All simples will be 
prepared and shippod in accordance with LANL ER standard operating 

procedures for chainof-cusl&y and transportation as listed in Appendix 0 of 
Addendum 1 of this w d p l a n .  

/ ’/ 
u 
/ 

/ 
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Chapter 5 Evaluation of PRS Auunanfas 

5.22.1 Dsscription and History 

The PRSs included in this aggregate are SWMUr3-059 aq3-003(n) W t c d  

adjacent to TA-3-271 (Fig. 5-22-1). WdMU 3-059 is a former salvaga yard and 

SWMU 3-003(n) is a onetime transformer spill from equipment stored in the 

sibage yard. TA-3-27? is now used by EES.5 as a drill wre logging and sionge 
facility, arid the adjacent fomcr salvage yard [SWMUs 3459 and 3903(n)] is 

used as a parking lot and B storage a m  for empty dmms 

;a% 
L 

5.22.7.1 SWMUs 3-059 and 3403(n) 

SWMU 3-059, a former salvage yard, included an approximately 250 tt long x 115 

ft wid0 area located adjacent to the south si& of building TA-3-277 and an 

approximately 700 f t  x 60 ft fenced. osphalted area north of tho building 

(Fig. 5-22-7). 

The perimeter of the south yard is fenced except for tho nonhem partion that 

abuts TA-3-27. Most of the south yard is paved with asphalt except for an 

approximate 50.h square area in the southwesr corner and a small, 

75 h x 20 tt area approximately 50 h from the  soufhmst comer of TA-3-271 where 

the asphalt has degraded. Other areas where equipment was stored outside of 
the fenced yards include: 7 )  a 20-ft wide area along t h e  western side of the 

fenced yard; 2) a 20-ft wide area north of the northwest comer of the fenced yard: 
and 3) a 50 !t x 50 tt unpaved area locatd along tho west side of TA-3-2n 

[SWMU 3-003(n)]. near the  northwest corner of the buikling. 

0 

Runoff across thc sulftce of the SWMU drains southeast toward Sandh Canyon. 
LAN1 support contractors (Zia, Pan Am, Johnson Controls) wed the arca of 

SWMU 3-059 as a salvage yard from the early 1960s through hhy 1993, when the 

salvage opsration and materials were m v e d  to TA-60.2. This SWMU was used 

for the storage of transformers, electrical equipment. batteries, and scrap metal 

pending sa10 or reuse. All salvage operalions were concfucred from offices inside 
TA.3-271. Small and woathor=sonsitivo ~3hrago items wore kept inside TA-3-271. 

All other items were stored in and around the salvago yard adjacent to the south 
side of tho building. Sections of the salvage yard were paved intermittently and 

some sections rcmainod unpaved until thc late 1980s. The exact dates of paving 
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Cb8P?8f 5 Evaluation of PRS Aaorcgatas 

could not be dctormined from a roview of aorisl photographs or from interviews 

with sit0 workors. 

Review of 3 1986 field observation report indicated 8 single, used car batrery 

loaking acid onto tho ground approximatoly five leot south of the salvage yard 

f o r m  (UNL 1986. 17-223). Debris was also noted along the ailst and south 

sides of the fonco. Review of acrial photographs showed soil staining near 

equipmont stored along tho inside fence and in other portions of the yard (USL 

1974, ER 0017267: USL 1977. ER 0017860; USL 1979, ER 0078923: WNL 
1984, ER 0018929: L 4 N L  1986, ER 0018010; U N L  1997. ER 0018135). The 

extent of hazardous and tadioaaive material relmsos from fluids draining from 

equipment to tho soil is unknown. 

Aerial photographs indicate that transformers wore stored in tho arm that 

composes SWMU 3-003(n) from at least 1 9 7  to 1986 (USL 1977. ER 
0017860; LANL 1986, ER 00180tO). The aroa was affocted by an oil spill from a 

transformer t ha t  OCCUKIZ~ in 19n: the spill area is located approximately 20 tt 
south of the northwest cornor of TA-3-271. Tho rupturd transformer had a 
yellow label indicating that it contained bctwccn 50 and 500 ppm PCBs. The 
dimensions of tho transformer that ruptured wore approximatoly 3 f! long by 4 tf 
wide by 8 tt high (UNL 1989, 17-582). so the spill was likely less than 10 gal. in 

volumo. Thcro aro conflicting roports as to whorhor the spilt w s  dean& up, or if 
confirmatory sampling was conducted, During an ER Program site 

reconnaissance visit in 1988. stained soil was obsorvod at the storage area and 

t he  1977 spill Idcation (LANL 1991. 17-323): this staining was not obxrvcd in 

the  1991 aerial photographs (LANL 1991, ER 0018135). In 1991 the drainage 

pattern west of TA-3-271 was altered by regrading the parking lot and applying 

base course. The entiro arm hiis recoivcd additional base courso at least once 

since that time. 

In 1993 storm water runoff samplcs were collected from two locations downslope 

and southeast of this SWMU and analyzed for radionuclides, metals, cyanide, 

total phenols. VOCs, and SVOCs (WNL 1993, 17-851). Sample collection sites 

were locatcd 100 ft northeast of TA-3-271 and 50 f t  southeast of the  southeast 

comer of tho salvage yard. Review of analytical rcrutls shows all concentrations at 

or below background lcvels exccpt for one constituent. Results from a sample 
collected in t he  runoff area showed one SVOC constituent, 
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bis(2-ethylhexyl)phthalate. detoctod at concontrations obovo the SAL. This 

constituent is a cornman analyticrrl labontoy contaminant rosulting from tho us0 
of plastic sample bottles andor tatex glovos during sample collection or analysis. 
As a resuR. bis(2-ethylhexyl)phthalato is not considerod a PCK.  

522.2 Investigation Approach and Objectives 

5.229.1 SWMU 3-059 and 3403(n) 

Tho nature and extont of potential contamination at SWMU 3659 is not known 
due to incomplete rocords and lack of knowledge about common work pracfkos 

at TA-3-27l. Electrical equipment that m y  have contained PCB-contaminatod 

dielectric fluids. equipmenf containing hydraulic and lubricating oils, usod and 

damaged batteries, and equipment that may hove contained radioactive 

contaminated tfuids possibly released potentially hazardous substoncos into tho 

environment. PCOCs for this SWMU include PCBs, TPH, SVOCs. and metals. 

Since radionuclides could have contaminated fluids in the equipmont, samples 

will also be collected for these PCQCs as described in Subsection 5.22.4.2. 

Although no con:amination was found in runoff water samples colloctod 

downslope of this SWMU. no soil sampling has taken place within the SWMU 

boundaries or in the immediate surrounding area. 

Sampling activities for SWMU 3403(n) will focus on detectins the prosonce and 

nature of potential contamination in soils where tnnsfonnors were stored and in 

the I977 reported spill area. Because oil potentially containing PCBs was spilled 

and regrading' may have redistributed contamination throughout tho unpaved 
am. PCOCs for SWMU 3-003(n) include TPH. Appendix VI11 metals. and PCBs. 

Based on review of historical information and aerial photographs. soil 
contamination is likely to exist at this site. Therefore. the most cost-effective 

invesigation approach for this site is a sampling stn:ew that satisfies both the 
purposes of the Phase I investigation (to identify PCOCs OM! tho presoncc or 
absence of contamination) and the Phase I I  investigation (to identify the nature 

and extent of contamination, if present). Although some additional investigation 

efforts may be rquirod to further define contamination. this sampling stmtqjy is 

designed to limit the level of effort that may be required at a later date. 

Based on the known spill oreo of SWMU 3903(n) and the uncertainty associatad 

with the repding of the driveway area, biased and nndom invostigatory 
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sampling rnethcds will be us&. Biased sampling will target areas mst likely to be 

contaminated, based on historical information and the factors discussed in 

Subsection 5.0.3 of Addendum 1. Random sampling will provide groater 

coverage of the parking lot area, increasing the likelihood that con9mimted areas 

not &rgetod for biased sampling will be identified. 

In order to implement the combined Phase I/Phase I I  sampling strategy, bath 

biased and random sampling mothods will be usod to investigate SWMU 

3-059. Biased sampling will target areas most likely to be contaminated, b a d  on 

historical information and the factors discussod in Subsection 5.0.3 of 
Addendum 1. Random sampling will provido greater covcrage of the salvago 

yard, increasing the likelihood that contaminatod areas nor torgated for biased 

sampling will be identifid. Realtime analytical techniques (Le., use of an on-site 

mobile chemical analysis van)  ill be used to determine if contamination exists 

and to bound the oder extent of contamimtion. 

522.3 Sample Locations and Mothods 

5.22.3.1 Random Locations 

If 

I7  

Before sampling at SWMUs 3-059 and 3-003(n). sampling grids will bo genontod 

from which sample sites will be randomly selected at grid ncdcs, A 25 tt x 25 ft 

sampling grid will be established within t3e north and south fenced areas ar 
SWMU 3-059 (Fig. 5-22-2). At SWMU 3903(n). a 5 ft x 5 ft sampling grid 

extonding from the west wall of TA-3-271,SO ft to the west and 50 tt south of the 

northwest corner of TA-3-271 will be used (Fig. 5-22-2). Aerial photographs 

indicate that this area encampassas the former storage site and the area of tho 

reported spill. The arm ineluded in the biased sampling for SWMU 3403(n) Will 
bo excluded from the random sampling grid. A site rwnnaissance will be 

conducted to verify sitas seloctcd at each SLVMU, followed by a geodetic survey 

for thoso grid nodes selected for sampling. Bosed on review of aerial 

photographs that show& equipment storage and sail staining, approximately 

30% of tho south yard and 50% of tho north yard of SWMU 3-059 m y  be 

contaminated. Approximatcly 25% of SWtAU 3-003(n) may be contaminated 

based on review of norial photographs. esTim?ed volume of material spilled from 

the transformer, and extent of regrading in the arm. If these percentages of the 
SWMU areas are assumed to be contaminated and a 90% levcl of confidence is 

desired to detect existing contarnination, 13 3nd 9 sample points will be 

RFf Work Plan for OU ? 774. Addmdum 7 300 PM 3QW5 Rav. 7 5.224 
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Fig. 5-22-2 Locations of sample sites for SWMUs 3-059 and 3903(n). 
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randomly seleaed at grid nodes at SWMU 3-059 and SWMU 3-003(n), 

rospectbety, using rhc equation discus& in Subsection 5.0.4 of Addendurn 1, 

1'1 
5.22.32 Biased Locations J 
Biked sampling to determine the presence and extent of contamination will be 

conducted at SWMU 3459, using the on-sife mobile chemistry van. Twenty-four 

biasod samplo sitcs have beon selected based on documented releases. 

evidence of soil staining at areas of equipment storage shown in aerial 

photographs, and area drainage patterns. These sampling locations include 

seven sample sites located along the southern boundary of ?he salvage yard 

inside the fence and four outside the fence, four sites at the east side of the yard 

(two inside tho fence and two outside the fence). five sample sites at the west 

and northwest side of the yard (four outside the fence and one inside the fence). 
and four samples W t e d  north of TA-3-277 (two in the old silver recovery area 
and two outside the southeast comer of the fence) (Fig. 522-2). To increase the 

probability of detecting contaminants. additional biased samples may be collct2ed 
at other locations based on field observations. such as field screening 

measurements a r d  visual indicators. 

Biased soil sampling at SWMU 3-003(n) will be conduded in areas where 

contamination is most likely to exist. Four biased simple keations have been 

scloeted based on documented releases, aeribl photographs, and PCOC 

migrafbn pathways. The bias& sample lowtions indude one at the approximate 

center of the reported spill area (20 tt south ot The noRhwost corner of TA-3-2il) 

and throe additional biased samples located 5 tt to the north. south,  and wes: of 

tho central sample b t i o n  (Fig, 5-22-2). Tho central north and south samples will 

bo located approximately throo feet west of tho building. with the westernmast 

sample located fwc feet west of t he  central sample lowtion. 

5.22'.4 Samplo Collection Mothods 

S.22.4.1 Field Scrmning 

I4 

19 

All soil samples from SWMUs 3-059 and 3-003(n) will tx field screened and 

collected for VOCs as described in Subsection 5.0.5 of Addendum 1. B o w u s e  
roattimo data are required to implement the Plwsc I 1  invostiga?ion at S'lrMU 3959. 

the mobile chemistry van will be on site. Adjacent umplcs from areas with positive 

VOC screoning readings from both SWtAUs will bo submittod to thc on-site 

RFI Work Pfan for OU 7 774.  Addendum ? 522.7 3:OO PM ma%, Rev. 7 
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mobile chemis:ry van for VOC analysis. AJJ sail samples collected at 

SWMU 3403(n) will be suaenod for ndioleical constituents as described in 

Subseaion 5.0.5 of Addendum 7 .  

5224.2 SWMU 3-059 l o  i' 

All soil and asphalt samples from SWMU 3-059 will be fiold screenod for 

radioactive contamination as described in Subsection 5.0.5 of this work plan. If 

the radioactivity field screening results are three standard detviations or more 

above background for a sample, it will be submitted lor laboratory analysis for 

gross alphabeta analysis, gamma spectrosmpy, and tritium. If radiological 

constituents are not detected as described above. 10% of the sampling sites for 

each media will be randomly selected for confima!ory sampling, In no wso will 

fewer than two confirmatory sjmples be colleckxf. These samples will be sent to il 

fixed labontory lor confim?ory gross alphidbeta analysis. gomma spectroscopy. 

and tritium analysis. 

If an asphalt cover exists at a sample location. the a s p b h  will a b  be Smpled prior 

to sampling soil under the asphalt. Asphalt samples Will be analyzed for PCBs only 
because it is likely that o!herconstituents have washed from tho asphaR surface. 
k maximum at 20 asphalt samples (12 random locations and 8 biased locations) 

will be collected. After the asphalt has been sampled. the base course underlying 

tho asphalt Will be removed using o stainless steel shovel. Soil sample coolloction 

will be performed os described below. 

Soil s-imples from SWMU 3959 will be collected from !he 0 to 12-in. interval. Each 
sample interval will be homogenized and then submitted to tha on-site mobile 
chemical analysis van for XRF mefais in soil and PCB anatyses in soil nnd asphalt. 

An aliquot of soil will be collected from the sample intervals prior to 

homogenization nnd submincd for hboratory analysis of SVdCs and TPH. For 
srlmpbs collec!ed under asphalt. SVOC and 'FPH analysis will only be conducted 

on soils below the 12-in. depth to decrease the potential for false positives 

obtained as B result of the asphalt cover. 

If mobile chemistry van analyses identify PC8s. SVOCs, TPH. or metals in soils 
above SA& at ct sample kcation. then additional soil samples will be colJoctod in 

7241. intcrvrlis to thc cloy-rich honmn or the soil-tuff interface if no clay-rich 
horizon is found. If chemical van analysis identifies th3t PC&, SVQCs, TPH and 

mws 3:uo PM, RW. t 5.22-8; RR Worfr Plan for OU 7 7 74, Addendum 7 



metals are not present a h v o  SALS at the 0 to 12-in. depth, 10% of all sjmpling 
sites will be randomty selected for conf imloiy  sampling. In no tasd will fewer 
than two confirmatory Mmplos be collocled and they will be collected in the same 
manner as previously described. These samples will be submitted to a fixed 

laboratory for analysis of PCBs. SVOCs, TPH, and Appendix VI11 metals. In 
addition, 1 O X  of the metals samples found to be Over SALS by the fieM labontory 
will be submitted to a fMed lab for confirmtory analyses. 

522.4.3 SWMU 3-003(n) 

The  thirteen soil samples from SWMU 3-003(n) will be collected from the 0 to 

12-in. soil depth interval beneath the base courso. which will be removed prof to 
simple collection. An aliquot of soil will be collected from the  sample intervals 
prior to homogenization and submitted for field laboratory analysis of TPH. The 

remainder of each sample interval will be homogenized and  then submirted for 
fiold laboratoly arulysis of Appendix Vlll mctals and PCBs. 

CY 
;;.* 

If mobilc chemistry van analyses identify PCBs. TPH. or metals in soils above 

SA& at a sample location. then additional mil wmplos will be collected from the 
interval immediately above the clay-rich horizon or  the soil-tuff interface if no cby- 
rich horizon is found. If chemical van analysis identifies that PCBs, TPH. and 

metals aro na: present a b o  SALS at tho 0 to 12-in. depth. 109: of all sampling 
sites will bo nndomty se1,xted for confirmatory smpting.  In no case will fewer 
than two confirmatory srtrnplcs be collected and they will be collccfed in the same 
manner as previously described. Thou! srrmplot will be submitted to a fixed 
laboratory for analysis of PCBs, TPH, and Appendix VI11 metals. In addition. 10% 

of tho metals samplos found to be over SALS by the  field labantory will bo 

submitted to a fixed lab for confirmatory analyses. 

522.4.4 SOP Mathods 

For all sample locations at h t h  SLWUs, soil samples from the  accessible surface 
soil a n d  from Soil immediatcly beneath the asphalt at SVhlU 3-059 and from 
immediately below the base course at SVJMU 3-003(n) Will be collected using 
LANL-ER-SOP-06.09. RO, Spade a n d  Scoop Method for Collection of Sail 

Samples. The subsurface soil samples (12-in. depth to cby-rich horizon or soil- 
tuff interface), TPH samples, and adjacent VOC samples will be collected using 
LANL-ER-SOP-06.10, RO, Hand Auger and Thin-Wall Tube Sampler. A split tube 

I Y, 
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will be used to facilicato subsurface soil sample removal. Adjacont VOC samples 
will be collected using a hand wgar  fitted with a bnss sleeve. Asphalt will be 

sampled using UNL-ER-SOP96.28, RO. Chip Sampling of Porous Surfaces 

Method. Specifc procedures to be followed in the field for sample collection are 

discussed in Appendix 0 of Addendum 7 .  

S , Z S  Labommy Analyses I / '  IY 

&5.1 SWMU 3-059 

At SWMU 3459 asphalt chip samples will be submitted for fie@ labomtory analysis 

of PC8s Confimtoty soil samples will be submitted for fix& laboratory analysis 
of PCBs. SVOCs, TPH, VOCs. and Appendix Vlll metals usi% appropnoto €PA 

methodology. kll other soil samples will be submi!tod to an on-site mobile 

chemical analysis van. Soils will be analyzed at the van for PCBs by SW-846 

Mcthod 8080. SVOCs by SW-846 Method 8270, TPH by SW-846 Method 

418.1. VOCs by SW-E46 Method 8260. and metals by XRF. Samples identified 

for ndhactivify analysis will be submitted lo o f ixed lobontory for confirmatory 

gross alphabeta amtysis, gamma spxtroscopy. and tritium anatysis. 

The number of anticipated smplcs, associated locations. and the EPA method 

of analyses are summarized in Table 5-22-1. One field dupliwte, one rinsate 

blank, and one collocated sample will be collected and submitted as a m i m u m  

number of aC samples as determined using the guidelines in the site-specific 

QAPjP, Annex 11. Note 2A of Addendurn 1. One trip blank will be submitted for 

VOC analyses. Specific sample collection procedures that must be followed arc 

discussed in Appendix D of Addendum 1. 

ti 5.2 SWMU 3403(n) 

Soil samples from SWMU 3403(n) will bo submitted lo the field tabontory for 

analysis of TPH, Appendix Vlll morals, and PCBs. Coltocatcd samples will be 

analyzed for VOCs w'ng appropriate €PA methodom. In addition. '10% of the 

rnehls samples found to be over SALS by the field h b  will be submitted to a fixed 

lab for confirmatory amlysis. The number of anticipated samples. their kcations, 

and the EPA methods of analyses are summarized in Table 5-22-7. All simples 

wil1 be propared and shipped in acardance with U N L  ER standard operating 

procedures for chainsfcustody and tnnsportation as listed in Appendix 0 of 

Addendum 1. 
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The Asphalt Ba!& Plant SWMU aggrqate consists of 22 SWMUs all lcated in &- &-‘ 
the  immediate vicinity of the pbnt. The asphalt batch plant w a s  moved from 3 

location near the airport to the complex southwest of the  Physics Building in 

the plant ore  proposed for 

& typical scenario for asphalt batch production and  usage bogins wiih bulk 

aggregate. including various sixes and grades of gnvel and sand, being passed 
through a dryer to remavo moisture and then placed into the pugmill. Liquid 

8 5 - 7 0 0  asphalt emulsion stored in 3 heated aboveground tank adjacent to tho 

bat& plant is then pumped into the pugmill and mixed with the aggregate. To 
prevent sticking. dump trucks arc spnyed with 3 thin coating of diose1 fuel #2 

(kerosene was used until 7989) and then asphalt from tho pugmill is loaded inlo 
the truck and transported to the job &to. 

L ..*& 
While the  asphalt batch is being propared. the  oil distributor truck is f i l led with 
heated asphalt emulsion (85-100 oil). To ensure the asphalt odhcrcs  to tho $4 
surface. this oil is applied to the surface being paved before the  asphalt is 
applied. Upon rcturning to the batch pbnt. each dump truck is again sprayed with 

a small quantity of diesel fuel #2 to remove residual asphalt. Residual diosel fuel 
and  asphalt are collected in an aboveground moral t a n k  Diesel fuel (kerosene 
was used prior t o  7989) is also used to dean the applicator on the oil distributor 
t ruck Residual oil from the distributor and diesel fuel a r e  collected in a s ~ J I I .  
buried metal bin. 

Materials used in asphalt batch openrions include: aggregate. asphatt, asphalt 

emulsion. asphalt cement. asphalt rubber, diesel fuel #2. a n d  asphalt crack 
sealer. Diesol fuel W 2  replaced kerosene which hod been usod to coat asphalt 
dump tnrcks and clean the  oil distributor truck from the mid-19fOs until 1989. 



L -. 
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Components of these materials include asphalt. petroleum hydrocarbons, water, 

I’ . 
-.I 

e: 
h 
--; 
.r 

and light dislilbtes (kerosene). .- .. 

/ e- . hese PRSs will bo invostigoted using a 

single sampling plan because they are associatd with the asphalt batch pbnt. 

TA-3-73 (Fig. 5-23-1). and havo similar PCOCs. The remaining PRSs at the 
asphatt batch pbnt 3re proposed for NFA in Chapter 6 of this work plan. 

SWMU 3.001 (i) consists of two formor material a d  equipment storage areas 

located near TA-3-70, the JCI Roads and Grounds otfice building. Both areas 

remain inactive. Storage arm #l is proposed for NFA in Chapter 6. Storage 

area #2 located directly nonhecrst of TA-3-70, requires investigation (FIG. 

5-23-2). Storage area a2 measures approximately 50 ft by 150 f t  on level. 
unpaved ground. It was used by WNL support contraaors between the early 

1970s and approximately 1989 as 3 staging artxi lor old transformers, barrels of 

roofing compound, tars, and roofing adhesives (WNL 19% 17-1172). Bagged 

and labeled asbestos materials were also sorod in dumpsters before dispos31 at 

the Los AIrrmas County landfill (WNL 1993. 17-964). There are no staining or 
documented reloascs for this aroa, however workers from the adjacent utvage 

yard confirm that the salvaged transformers ofien contained PCBs. and small 

spills or leaks from the loading and unloading process m y  not have been 

documented. 

(2-3-01 6 is an oil distributor clearout bin with a hinged lid. The metal bin’heasures 

approximtcty 4 fi wid0 x 16 ft long x 3 ft deep. and is buridc) that the top is 

flush with the ground surface (Fig. 5-23.3). and Grounds 

staff. the tank m s  installed in the 

unused asphalt emulsion oil 

asphah rojuvcnation. Diose1 

clean tho oil distributor on the truck. Thepi  mixture in the tank is regularly 

pumped out and recycled by Meca Oil oVAlbuquorque. Aerial photographs from 
the 1970s and early 1980s and subduent site visits by ER Project personnel 

show extensive s?.iiins in the imrpedwte vicinity of the oil distributor cleanout bin 

that rcsuhed from spbshingdf oil emulsion, kerosene. and d i e l  tuel rr2 during 

/ 

/ 

1. 
1 

-/ cleaning 
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Fig, 523-7-  Sire location map of Svmu 3-007(i), SWUU 3429(b), C-3416 and C-3-036(b). 



... 

Fig. 523-2 Location of wmpte sites for SA'JMU 3-001 (i). 



Fig, S234. Locarion of sample sites for C-3-016 ond C-3-036@), 
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Fig. 5-23-3. Location of s3rnplc sites for C-3-018 and C-3-036(b). 



523.4 laboratory Analysas 

Surface and subsurface samples collected from soils su&u 

distributor deanout bin (C-3dt6), surface and near=surface 

SWMU 3429@) Will be analyzed for fpH, SVOCs, ind V 

EPA mefhodohgy. The numberof anticipated sample 

of analyses are summarized in Table 5-23-1. OC 
each SWMU and AOC in this aggcgatc os 

number submitted for this aggregate are a 
duplicates and two collocated sa 
maximum number of QC sample 

specific QAPjP. Annex II. 

locations and types 

swill be submitted from 

ned by the Fn. the total 
: two nnsate bbnks, two field 

I be submitted for analyses as a 

ined by using tho guidelines in tho site- 

of Addendum 7 .  One trip blank will be 
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of the oil applicator (LASL 1974 ER 0017267; LASL 1977, ER 0017860; LANL 

1979: ER 0018923: LANL 1983. ER 0018925; LANL 1984. ER 0018929: W L  
1986, ER 001BOlO: U N L  1991; ER 0018135).Thetankwrisemptyduringa site 

visit in January 1994: however, staining was ObserJed beneath the gravel cover 

surrounding t h e  tank (WNL 1994.17-1209). 

SWMU 3436(b) consists of !wo, small u2 diesel fucl aWeground storage tanks 

(25- to SO- gal. capacity) surrounded by a 3-tt.SOil berm located 100 ft west of 

TA-3-73 (Fig. 5-23-3). Diesel fuel from thwsmall t a n k  is applied to dump truck 
bods prior to asphalt loading to preve&kking. Tho diesel fuel is applied with a 

small pesticide applicator sprayeuto minimize quantities used. An abovqgrwnd 
metal catch basin located a w e n t  to the @as? side of the  berm collects residual 

diesel fuel from the truck kds. The diesel fuel is periodically recycled by M e s a  Oil 
of Albuquerque. Before 89, kerosene was stored in t h e s e  tank and applied in 
the same fashion to ruck beds to prevent asphalt from sticking. Historic aerial 
photographs revml no visible staining in the area, and with the exception of 
minor. p e r o d d i p s  and spbshcs ttom the tanks create dark stains just under the 

top layer &loose gnvel, hawever. JCI Roads and Grounds staff sta!ed there is no 

record'of rolcase from these tank (UNL 1994, 17-1209). 

4 
/ 

/ 
// 

f l  
1 
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/ 
/ 
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- I  7 W ! & G " 9 ( b )  and 3-0m(a) are an inactive bndfill approximately so0 ft x 3 0 0  f! 

x 20 ft doep lmted 300 f t  south of TA-3-73 and TA-2-271 near the rim of Sandb 
Canyon. JCI Roads and Grounds statf indicated that the landfill was used to 

extend the mesa rim along the soouth portion of the batch plant property (L4NL 

1994.17-?209). ail and treos. old asphalt and concrete, partial unused keds of 

asphalt. rosidutll asphalt emulsion, and kerosene and asphalt oil from the periodic 

cleaning of the oil applicator on the distributor truck were placed in this landfill. 

Review of aerial pho tq raphs  from the mid-1970s and early 1980s indicates t he  

presence of small. unlined pits of asphalt wasks (asphalt. emulsion oil, efc) abng 

the odge of Sandia Canyon in the fi l l  area (IASL 1974. ER 0017267: LPSL 
t9n, ER 0017sSO: LANL 1979; ER 0018923: LANL 1983, ER 0018925; U N L  

1984, ER 0018929: LANL 1986, ER 0018010; U N L  1991: ER 0018135). The 
1986 CEARP survey team nofed several inches of liquid in an unlined pit marked 

"asphalt saaler and accumulation point' (DOE 7987.0264). Excess asphalt and 

residai1 oil emulsion from the plant were disposed in t h e s e  pits which were then 

covered with sand and othcrfill material ( W L  1990,0145). Some of this mixture 
was pericdiwlly scraped off and disposed in ?he Los Alamos Municipal landfill. 
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i h e  rest was used as fill to increase the entire surface ore3 along !he south rim of 
Sandia Canyon. The fill area is currently used to store aggreptc piles for asphalt. 

November 2 1990, the New Mexico Environmental Improvement Division 

(NMEID) issued L4NL 3 notice of violation concerning pieces of asphalt and an 
oily sheen found in the Sandia Canyon watercourse below the asphalt batch 

plant. These hems meet the dofinition of refuse in the New Mexico Water Qualify 

Control Commissions Regulations !ha: prohibit disposal of refuse in o 

watercourse. "he pieces of asphalt and oily sheen were the result of asphalt 

disposal pradices along the nm of Sandij Canyon just sou:h of the asphalt batch 

phnt yard LAN& submitted a corrective action plan to NMEIO in November 1930, 
and the plan w5s approved December 12,1990. Cleanup was inkiated in ar!y 

i99f and continued through eariy 1994. The corrective action included 

removing OM pieces of asphalt within lhe dninage and on rhe sssockilod slope. 
regnding the entire mtemursc and slopes to support vegetation, oxtonding 

the cubvort from the storm dnin [SWMU 3&5(g)j approximately SO ft down tho 

drainage. constructing a berm lo prevent additional exposure of asphalt buried in 

the fill. seeding gnssos, and maintaining dense $nss cover on all fill skpes and 

disturbed oreas This work was recently completcd and U N L  is awaiting final 

approval from NMED on the cornplotion of tho corrective action. Addi:iomlly. 

wter samples were collected from the storm drain and results indicate that oil. 
gmsc, or other compounds typically associated with asphalt plant operations 

were not present (IANL 1992 17-1174). 

5 3 2  Investigation Approach and Objectives V" 
Invt&gation sdivities for this oggregare will focus on detectiag t he presence and 

nature of potential contamination in surface soils of SWMUs 3-001(i) and 

3936(b). and in surface and suSsurfact soils of C.3-016 and SWMU 

3-029@). 

Bean'cal equipment stored in storage area #2 of SWMU 3-00t(i) may have 

released PCB-antaminated dielark fluids and the drums of roofing matonals 

m y  have lea&&, however, the nature and extent of any potential contamination 

at xonge area #2 is unknown. Random sampling methods Will be used to provide 

coverage of the entire slonge area, increasing the likelihood that contaminated 

areas will be identified, PCOCs for slongc arcit #2 of SWMU 3-001 (i) arc PCBs, 
TPH, and VOCs [specifically benzene. toluene, ethylbenzene. and xylene 
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(BTEX) components] of petroleum products (found primarily in the naphtha in 

roofing adhesives and sealers). Asbestos is not a PCOC because it was property 
double-bagged and stored in dumpsters while in this area (LANL 1993.17-964). 

Biased sampling methods will be used to investigate SVJMUs SO%@) and 

3-Q29(b) and area of concern C-3-016. Biased sampling will target areas most 

likoty to be eontrlrninated based on historical information and observations of slte 

uses. Becausc components of the asphalt process (asphalt. oil emulsion. 

kernsew, diesol fuol n2. and asphatt sealer) were released in varyi- quantities 

at the remaining sites in ?his aggrecjate. the PCOCs include TPH, SVOCs. and 

vocs (Specirmlty BTEX-), 

Biased sampling will be conduc?ed within bath surface and subsurface soils 

surrounding the oil distributor cleanout tank (C-3416) to determine a a release 

has occurrod from the tank itself and if resktual oil, kerosene, and/or diesel remain 

in surface and subsurface soils. I?  is not known whether the metal oil distributor 

cleanout bin ever leaked and only surficid contamination in the vicinity of tho bin 
is visible in histork aerial photographs of the asphtf batch plant (LkSL 1974. €8 

0017267; LkSL 1977, ER 0017W: WNL 1979; ER 0018923; Wt 1983. ER 
0018925, WNL 1984. ER 0018929: U N L  1986, ER 0018010; GNL 1991: ER 
001 81%). 

Biascd sampling will be conducted for SVJhlU 3-O36(b) in soils within the berm& 
area surrounding tho aboveground diesel storage tanks. and around the d i e d  

collection tank just east of the bermed area. Both surface and nejr-surface soils in 

the immcdiatc vicinity of the aboveground slonge unks and diesel cdlectbn 

tank will be samplcd to determine if contamination from periodic drips and 

spbshcs of kerosene and diesel fuel u2 remain in concentrations groatcr than 

rasidutll levcls. 

Bccausa the arm covered by SWMU 3429(b) is extensive and t he  PCOCs are 

most likely to be dispersed in the fill among asphait. concrete, and landscape 
debris, biased sampling will be conducted with the excavation of at least two 
trenches across the fill area. The trenches Will be exaivated at lccatbns in the 

western ponion of the fill area along Sandia Canyon where historic aerial 

photographs and JCI Roads and Grounds staff indicate the greatest likelihood of 

finding the PCOCs. Biased sampling will be conducted within subsurface mils 
and obvious asphalt-robted w3stes to determine i f  previous releases of asphalt- 
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related materktls (midual oil emulsion. asphalt, asphalt senler. kerosene and/or 

diesel) remain in concentrations :bar pose an unacceptable risk to humn heath 

andor thc environment. 

-3 Sample Locations and Mothods 

SZZ3.7 SWMU 3-007(1) 

3 3  

ZU 

Samples at storage area #2 of SWMU 3401(i) will be randomly selocted from 

70 ft x 10 ft sampling grid. Bas& on !he potential quantity of dielectric fluid 

rekased from transformers rernpnrily Sored in the area. it is assumed that no 

more than 25% of the area covered by the grid may be contaminated. If 25% of 
the area covered by the sample grid is assumed to be con?aminat& and a 90% 

confidence level is desired for detection of potential contaminants, 9 simple 

points will be randomly selecfed a! grid nodes bas& on tho equation discussed 

in Subseaion 5.0.3 of Addendum I. k si!@ reconnaissance will be conducted to 

vedy sites selected and a geodetic survey will be conCuctod for ?hose grid 

nodes selected for sampling (Fig. 5-23-2). 

The nine soil samples will be field xreencd for VOCs and radiological 

constituents as described in Subsection 5.0.5 of Addendum 1. The nndom soil 

samples at SWMU 3-001 0 wilt be colle~ed from the 0 to 12-in. depth intcrvnl. An 

aliquot d soil will be collocred from the simplo intervals prior to homogenization 

and submitted for labontory anaIysk of iPH. Tbo reminder of each umplc 

interval will be homogenized and then submitted for hbomtory analysis of PCBs. 

An adjacent sjrnpk will be cdfWtec! from the 6 to 12in. interval and submitted for 
VOCanalysk 

Sail samples will be collected using UNL-ER-SOP46.09. RO. tho Spade and 

Scoop Sampling Method for Collection of Soil samples and LANL-ER-SOP- 
06.10. RO. the Hand Auger and Thin-tVaI! Tube Sampler. A split tube will be used 
to facilitate sample rmcml. 

- 0  
4 

523.32 C-3-016 

/' 

Prior to initiation of smpling adivities at C-3416. the bin will be cleaned out by 
Johnson Controls W d d  S e r v i c p  (JCI) and inspected for m y  breach in the 

integqr of the meal. Addjthdy. the tank will be filled with water to determine if it 

leaks. Biased sampling wilt be conducted ar soil depths where potcntial 

/. / 
I 

/ 



contamination is most likely to exist if the bin loaked and from oil distributor 

ctcnning practicer;. Both surfoco and subsurfaco smplos will be Cered from 

lour simplo locations lacated at tho approximate cen!or point o each side of the 

bin, and approximately three to four feet from the edge of thdbin (Fig. 5-23-3). 

AI1 soil smples will be field scroened for VOCs and ndiobgiCa1 consituents as 

described in Subsection 5.0.5 of Addedum 1. &use PCOCs may have 

accumulated in %dace soils and may b,.prcserrtf;:subwrfaca Sei1 below the bin 
1 

(from leaks). mil samples will be cokcted dtinucrwly using a hand auger in 
/ / )  12-in. intervals from tho surface t o p  d q u l  of 4 ft. The four-foot target depth will 
I// 

provide sample mtcrials from a soil inteyal that is adjacent to the bonom of the 

buried clo;rnoou~ bin. All 12-in. infowals will be visually examined for contamination. 

Ono sample will be co~~ectec~ tor btoi'atory analysis from t h e  o to 12-in. intmot 
and from thc three to four-toot intarvat, Each interval collected will be submitted 

for laboratory analysis of TPH. SVOCs, and VOCs. It contamination is detected 

either visually or with lhe PlDlFlD or field laboratory at the four-foot depth, the 
hand auger will be advmced to a dcpth whcro contamination is no longer 

detocted or SoiVtutf i orface. If sampling becomes prohibitive with t h e  hand 

auger. an altomativo method will be employed. One confirmatory umple from the 
/ 

final six-inch intcr(ra1 at each Location will be cotload and submitted for hboratory 

analysis of TPH, SVQcs, and VOCs, 

Tho co / lnuous soil samples will be collected using LANL-ER-SOP66.10, RO, 
the and Auger and Thin-LVall Tube Sampler. A split tube will be usxi to faciMe 

Amplo removal. 

/ ?  

/ 

/+-- 

/ 
/ 

/ 
// 

7" 
/ 

7' 
523.3.3 3-036(b) 

Rgure 5-23-3 identifies the six sample locations (to bo located in obvioutly 

stained areas) that will bo used to determine the presence of PCOCs in 
concontntions abovo SALS at 3436(b). Bcforo irzh'kiting sampling activities at this 

site, a rcconnaissnco visit will be condu c( ed to identify sample locations in 

stained wils, beneath diesel storage tank valvos. and around the d ied  fuel 

cotledon tank All soil samples w i l b  field screened for VOCs and radidogical 

constituents as doscribed ir?'Subsec!ion 5.0.5 of Addendum I. Soil samples will 

ba callec!ed at biased lccations from tho 0 to 124n. depth intern1 using 

/ 

/ 
/ /  

' W  

LkNL-ER-SOP-06.09, i' AD, the Spade and Scoop Method for Cotledion of Soil 
/ 

Samples. Thcse,samples will be submitted for field laboratory analysis of TPH, 
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SVOCs. and VOCs. If contamination is det&ed either visually or with !he PID/RD 
or field laboratory, the hand auger will be advancad to a depth whom 

contamination is no longor Oetwed or xriVruff interface. If sampling bocomes 
prohibitive for the hand auger method an alternative method will be employed. 
One confirmatory sample from the final &-inch interval at each lowtion will be 

cotlacted and submitted for laboratory analysis of TPH, SVOCs, and VOCs. 

- 5 6 &  3429(b) 

Site chanUerization of SWMU 3-029(b) will involve excavation of 8 minimum of 

three trcnches across the inactive Iandfill whore asphalt-related wmcs were 

known to have been disposed (Fig. 5-23-4). Thc trenches will be 40 to 50 f! long 

and are expected to be approximately 15 ft deep. Each trench will be divided into 

/ 

two equal segments. each segment will be excavated in three 5 4  !hick litts to a 

depth of 15 ft, and a biased sample will be c o l k e d  from each lift. Each sample 

will be field screened for VOCs and n d i d g i w l  constituents as specified in 

Subsection S.0.S of Addendum 1. For VOC samples an adjacent amplo will bo 
/ 

bucket as the grab sjmplo and 

containerized in a 

Non-asphtt will be separated trom asphalt and petroleum 

to or away from each trench. Provided this 

contamination when measured with the 

PID/FIO, it will be returned to the excavation upon completion of sampling. A 

minimum of six Sail samples from each trench (two from each five ft depth). visibly 

contaminated with asphalt and petroleum-rebtcd waste will be collected from tho 

center of the Sackhoe bucket in D representative manner in accordmice with 

ML-ER-SOP-06.09. RO. the Spade ant? Scoop Method for Collection of Soil 
Samples. Additional samples m y  be alfaCred in the event field screening results 
and visual observations show the presence of anomalies. Each sample will be 

submitred for labontory analysis of TPH, SVOCs, and VOCs. 

Exact sample kcations and depth will be determined in the field based an visible 
contamination and PID/FJD readings. Specific procedures to be followod in the 
fmld for ample  collection at each site in !he asphalt batch plant aggrqato are 
discuss& in Appendix 0 of Addendum 1. 

/ 
i 

/ 

I 

I 

i 
I 

I 

i 
1 

/ 
/ 

1 



Fig. 5.23-4. Location of sample sites for WJMU 3-029(b). 
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S d 4  &&oratory Analyses 

Soil sarqifes cdtoded from Sorase area rt2 of SWMU 3901 ( i)  will be analpod in 
the laboratory for PCBS, TPH. and VOCs using appropriate €PA methodology. 

Surface and subsurface samples collected from sails surrounding the oil 
distributor Cleanour &in (C-3-016). surlace and near-surface sails around the 

aboveground storage tanks [SWMU 39s6@)], and subsurface soil samples from 

SWMU 3429@) will be analyzed for TPM, SVOCs. and VOCs using oppropriato 

EPA math~barog~.  he numberof onticipatd s;imp~os, their locations and types 

of analysss are summarized in Table 5-23-7. OC samples will be submitted !mm 

each SWMU and AOC in this aggregate as dotemined by the Fn, the total 
number submitted for this aggrsate are as follows: two finsale blank, fwo field 
dupticales and !wo coltowred samples will be submitted for analyses as a 

m h u m  number of OC samples determined by using the guidelines in the Site- 

specific QAPjP. Annex 11, Note 2A of Addendum 1. One trip blank will bo 
submined for VOC analyses, kll samples will be prepared and shippod in 

accordrrme with LANL ER standard opera:ing procedures for chainskustody 

and tranqxrtafion ;is listed in Appendix D of Addendum 1. 

RR Work Pbn lwOU 1774. Addendtrm 7 5-23- 13 451 PM 3L?WS, Rev. I 



TABLE 6-23.1 

SCREENNO AND ANALVSlS FOfl OU 11 14 
PHASE 1 SAMPllNQ PLAN SUMMAW OF 

SWMU 3-Ool(I), 3M9(b) ,  3036@), and C-3-016 
ASPHALT BATCH PLANT AUUnEUATE 

SAVPUHQ LOCATION NO. OF SAUPLE SAVPLE TOTAL FCO, OF SAWLE 1.0 
DESCRIPTION LocAnas DEPTH (IN) SAVPLES ~ ~ U W E R  

iWMU 3-001(t) 
W g r i j  i o x i o n  9 0.12 9 

FNEO LAB 
&VALVSIJ 
OFIO AhlCS 
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21 ud+f+- y ’ 5 . W  ;Underground Storage Tanks Wast of the CMR Building 
9 1  ” 

S.W.1 Description and History 

SWMU 3-O34(a) has been identifiud as building TA-3154 and the associated 

underground radioactive liquid wasta storage tanks (two stainless steel tanks ard 
two concreto tanks) located partially benoath t h e  building. TA-3-15d was 

constructed in 1961 to houso operating equipment of the four underground 

storage tanks (USTs) that received radioactive waste from wing 9 of the CMR 
Building, TA-3-29. SWMU 3-034(~) is lowted approximtety 75 3 west of wing 9 

&(Fig. 5-24-1). 

From 1961 to 1983 tho  U s T s  reeoivod radhactbc liquid waste (fission products 

from the destructivo testing of reactor fuel rods) from the hot cell of wing 9 at 

TA-3-29. Tho radioactive liquid wade was originally routed to tho stainless Ueel 

tank and stored to allow d m y  of shorl-lived radionuclides. The ndiactive lquid 
waste was then pumped through (t series of stainless steel tnnsfcr lines into the 

concreto storage tanks. Prior to the radioactive liquid waste transfer into the 

concrete tanks, it was procesxd through ion exchange columns which rcsulrcd 

in lower aet iv i  d b a d i v e  liquid waste ( I A N L  1994,17-1120). 

The two cylindrical stainless steel USTs are located below g n d e  beneafh !he 

northern part of TA-3-154 and are acccssiblo from individual manholes outside 

the building. Each stainloss steel tank is 7 f t  long and 5 ft in diameter with a 

maximum capci ty of approximately 1 000 gal. and is located inside a concrete 

vault. In the early 1980s an acid-prmt coating was applied to upgrade each 

concrete vault, which provides secondary containmont for aach stainless steel 

tank. The concrete vaults share a common wall and each concrete vault also 
contains pumps and stainless steel piping associated with the tanks, 

Two roctangular concrete U S T s  are located below gndo beneath the southern 

pert of TA-3-154 and are accessible from outsido t h e  building via xparatc 

manholes. Each concrete tank is approximately 17 ft  long x 9 ft wide x 6 ft high, 

with a maximum capacity of 4 900 gal. The comclc Halls of thc tanks are &in. to 

12-in. thick and have an acid-proof coating (also applied in the mriy 1980s to 

upgrade the concrete tanks). A singlo gravhy outflow sump pit which served both 
concrete tanks is locatod on tho south side of tho tanks and was ured to dnin 





liquid wasto to the industrial wasto line. The liquid waste was then pumped to 

TA-50 ( L A N 1  1994. 17-1 117). 

After 1983 the stainless steel and concrete U S s  were no longer used (LANL 
1994. 17-1118). Both sets of tanks were taken off-line in 1985 when the former 

industrial waste line was removed (LANL 1986. 17901). Tho tanks were not 

reconnected to the new waste line that was installed et that time ( U N L  1995, 

1 7-1 1 1 r )  . 

All four tanks arc currently on standby status; it is not known whether they will be 

reconnected and used in the furure. One stainless steel tank and one concrete 

tank contain radioactive liquid waste (LANL 1994, 17-1120). There wore no 

report4 reloases from the SWMU 3-034(a) tanks and no unexplained changes in 

fluid levels tha! may have indicated leaks (LANL 1994, 17-1120). It is believed 

that only liquid radioactive waste passed through the SWMU 3-034(a) system: 

thero were no known RCRA waste constituents in the stream ( U N L  1994, 

17-1 120: L 4 N L  1994. 17-1 t 25). The Laboratory's Waste Marmgemcnt Group is 

planning to sample the lquid waste in the tanks by June 1995 for analyses of a full 

suite of hazardous constituants and radioisotopes. The results of this analysis 

m y  modrty tho PCOCs khntifiod forthis sito. 

5.S.2 Investigation Approach and Objoctivos 
L! J d 

There is no ovidence or documentation that the Wnks have leaked in the past: 

thoraforc, the nature and extent of any contamination associated with SWMU 
3-034(0) is unknown, If radioactive liquid was released from the stainless steel 
tanks into tho surrounding concrete vault, it is likely that the concrete vault would 

have contained the release and evidence of this release would be present on the 
interior of the concrete vault in the form of detectable radioadkrty. Therefore. the 

investigation on the stainless steel tanks wilt focus on a ndiobgical survey of the 

concrete vault interior, If dotectablc radioactive contamination is found within the 

concrete vaurt. it will be assurr~ed that the concrete vault may not have contained 

all of the released liquids and a .sampling srntegy simibr to !hat discussod in the 

following subseclion for the concrete USTs will be followed. including the =me 

list of PCOCs. Until the results from the Laboratory's Wnsto Management Group 

or0 available, PCOCs are radionuclides, including isotopic plutonium, isotopic 

uranium, and isotopic cesium. 

i?FI Work Plan for OU tr74, Addandurn f 5-24.3 3:42 PM 3/20/95, Rav. ? 
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Any releaso from the concrete USTs would also consist of radionuclide 

contamination. No known RCRA waste constituents were in the liquid wasto 

stream that entered the '3nks; however, metals may have been present as part of 

other activities in TA-3-29. As discussod previously, n full suite of hazardous 

constituent onalyses will be conducted on the liquid waste by the Laboratory's 

Waste Ma~gemont Group. These a ~ l y t i w l  resutcs will assist in relining the list of 
PCOCS 

Biased sampling will be conducted by hollow &em rrugering and sampling within 

the soil sumunding the concrete tacks at the depth where contnrnimtion is most 

likely to exist. When the tanks were fillod to capacity. tho tops of tho tanks would 

tepresant the minimum depth at which contamination would be detected. From 

this depth, contamination would m v c  laterally and voRiWlly as D resutt of gnvhy 

and preferential flow paths. Spatial distribution of contamination is a function of 

PCOCs and the physical ond chomiwl characteristics of tho surrounding media. 

This biased appmch is based on the known history of the SWI;/IUs and tho 
PCOC migration potential factors discusscd in Subsection 5.0.5 of Addendum 1. ' 

5d.3 Sample Locations and Mothods 
9-i 

A total of four biased sample locations were sclectcd for sampling at this PRS. 
Results of the radiologial survey to be conducted in tho concrete vaults may 

result in four additional sample locations. Thc simpling locations which will bo 

used to identify the presence and nature of PCOCs are presented in Rg. 5.242. 

Description of sample locations in this subsection use a five-foot distance from 

the exrerioral all tank walls. In !be field !ha bornholes will Se placed as clox to the 

tanks as possible but no further away than five feet. If contamination is detected. 

additional borehdos m y  be drilled to try to funher determine the hteral extent of 
contamination, One biased srnpling sitc will be located dong each of the exterior 

cast and wbst walls of the concretc USTs. Two of those ample &os ore lowted 

approximately six feet south of TA-3-154 and five feet out from tho walls of the 

concrete USTs. The two remaining samples will be collected from approximately 

five feet south of the southern wall of the USTs. The noRh side of tho tanks is 

actually located underTA-3-154 and. therefore. will not be sampled (Fig. 5-24-2). 

3mmS 4 : s  PM* Rev. 1 5-24-4 RFI Work Plan for OU t 774, Addendum 7 
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Samples will not be colleacd tram soil surrounding the concrete vaults that 

conwin the stainless steel tanks unless the ndiofogial survey conducted in 

either concrete vault with a hnnd-held gross pmma survey instrument indicates 

!hat a release occurred. If is release is indeated. the structural inte&y of the 
concrete vaults will be investipted to determine if material m y  have exaped the 

v a u k  If such a release is indicated, sampling activities will be expanded to 

indude these concrete vaults. In that event, one biased sample sit0 will be 

located along each of the extenor east and west walls of the concrete vaults. 

These samplo Sites are located approximately five feet from the rospeetie walls 

of the concrete vaults and three feet south along the walls of each concrete 

vault. Two additional umples will be collected abng tho northern wall. Again, the 

founh wall is inaccessible and. therefore, will not be smpled (Fig. 5-24-2) (LA% 
f962. ENG-C-31111). 

All subsurface materials (soil and tuff) within cach core barrel will be continuously 

svooned with J PtOlFID for VOCs in 2.54 intorvals from the top of tho tank to 

appm*m!ely 2 4  below the base of the tank or to the filV!uff interface. If VOC 

field xreening of samples indiwtes a concentration greater than background 

readings. VOC sampling will commence with subscquent core barrels (Snss 

sleeves will be used within core barrels). Samples will be collected from the 

portion of :he core barrel with tho highest VOC roading and submitted for 

labn?ory omlysis. If VOC field screening does not indicate the proscnce of 

volatile constituents within each borehole. a VOC sample will be colleCred from 

the final core barrel to confirm field screeniy mutts. 

In addition. all soil samples will bo field screened for radiolo@cal constituonts 

using a hand-held gross gamm survcy instrument. Field screening will be 
pedormed from 8 fr (the approximate top of the concrete USTs) to 16 ft 

(approximately two ft below the bottom of the concrete USTs or the filVtuff 

interface) (LASL 1962. ENG4-311: 1). If the radioactivity iioid scroening results 

are three standard deviations or more above background, samples will be 

colleded from the section of the cor0 barrel with the highest radioactivity reading 

and submiffad to (1 fixed l3bontOfy for isotopic plutonium. isotopic uranium, 

gamma spectroscopy for isotopic cesium. and strontium-90 analyses. If 

radioactivity is not detected as described above, within each borehole. a sample 

Will be collected from the final core barrel, (preferably below the botiorn of the 

tanks at the fill-tuff interface) and submitted to o fixed laboratory for confirmatory 

Z?CX?S 342 PM, Rev. 7 524-6 RFI Work Ran for OU 7 1 74, Addendum I 



annlysis of isotopic plutonium, isotopic uranium, gamnu speamscopy for isofopic 

cesium, and strontium-90 to vaiidate field-screening data. 

Three 12-in. soil sample intervals Will be collected at each simple location and 

submitted for labratory analysis. The first sample will be collected from soil depth 

corresponding with the top of the concrete US'S (eight to nine-foot depth). The 

second samplo location will be from abovo the bottom of tho tanks (13 to 14.-tt 

depth). and the third simple loention will b.3 from bebw the bottom of The tanks 

(15 to 16-3 depth). From each of theso depth intervals the sample will be 

collected and homogenized prior to submittal for analysis of those hazardous 

Constituents identified by the hbontory's WasTo Mrwgement Group, If sampling 

is required. similar depth intcwals would be used for the stainless steel tanks 

inside tho concrete vautts, 

Boforo drilling and sampling begins, a review of engineering and utilities drawings 

will be performed to locate all underground slructures: this review m y  slightly 

modify these specific borehole locations. Hollow-stern drilling and sampling 

techniques will follow the prwcduros outlined in LANL-Ea-SOP44.01 RO, 

Drilling Methods and Drill Site Management and UNL-ER-SOP-05.26, RO, Core 

Barrel Sampling for Subsurface Earth Matorits. All cores will Se visually inspected 

and logged according to LANL-ER-SOP-04.W. RO, General Borehole Logging. 

5;Hh Labontory Analyses 

Soil and tuff samples listed above may be analyzed in the mobile radiation 

detection van to guide drilling activities, with confirmatory samples lis!& in 
Table 5-24-7 analyred in a fxod laboratory wing appropriate EPA methcdology. 

The number of anticipatcd samples, their loca?ions, and the typos of snalysesare 

summarized in Table 5.24-1. Assuming that the soil surrounding the concrete 

vault will not be sampled, tho maximum number of samples anticipated include 

four sample sites at the top of tho concrete USTs. four sample sites above the 

bottom of the tanks, and four sample sites below the bottom of the tmks. One 

rinsate blank and one field duplicate will be submitted for analysas as a nuximum 

number of QC samples determined by using the guidelines in tho sita-spccific 

OAPjP, Annex 11, Note 2A of Addendum 1. All samples will be prepared and 

shipped in accordance with LANL ER standard operating procedures for chainsf- 

custdy and tnnsporfntion as listed in Appendix 0 of Addendum 1. 

71 
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I RELO 
TABLE 5-24.1 

SCREENlNQ AND ANALYSIS FOn OU 11 14 
PHASE 1 SAMPLING PLAN SUMMARY OF 

SWMU 3-034h) 

W E D  LABORATORY 
ANALYSIS 

'Oc sanples are de!ermhed ushggvidehnet outlined in the s3e spectic OAPJP, Annex II, not ? A d  this wotkplan. Lacar'bn &!ermined by lhe 
7efd 
TeamLeader. 
'Gross alpha, beta. and g a m  using M d  hslrumenlatb. 
'Gross abha. beta, and g a m a  using mobls laboralocy instrumentalion. 
'nepcesenh m'nirnurn nunher d cordimaloty samples lo be slrbmit!ed lor VOCs and radio!ogkal conslituenls based on field screening resuhs. 
Actual number m a y  vary. 

'The labora!wy's Waste Management Group will Montdyr haratdous constituenls lo be lestedprior to Initiating held activit'ts. 
'Pdenlh! number d samples c o k l e d  to guYe addtionat drilling actides (number may vary). 
NA = Not appfcabte. 
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5 s .  Docommissioned Firing Sit0 
P, 

5,&1 Description and History VI 

SWMU 3007 is a decommissioned firing sito, located southwest of TA-3.141 

(Rolling Mill Building), and includes stnrcturos TA-3-159, a containment building 

for explosivo experiments and TA-3-160, s n personnel safoty barrier 

(Fig, 5-25-1). Both structures war0 construdod using prefabricated concrete 

slabs. TA-3-159 is situated on an 8-fi-square slab and has &in.-thick by 8-ft-high 

walls and an opening on one side serving as an entrance. TA-3-160 is situated on 

a slab and has two 84-high by 4-%wide by &in.-thkk walls that are set at a 

90dograo angla ( U N L  1993.17-947). 

From 1970 to 1975, approximtoly 50 to 75 explosivo shor experiments wero 

detonated within TA-3-159 to bond or form metals (copper, silver, iron, etc.). 

During tho experiments, the energy of the detonation forced the metal into a 

concrete mold. Plastic blasting caps wero used to initia:e/detonate oxplosive 

shots consisting of approximately two pounds of high explosive (HE) mixturcs 

such as Composition C (TNT and RDX) or Torpcx (TNT. aluminum, and RDX). 
Aftor an explosivo shot. TA-3-159 was often rinsed with wa!er that was allowed to 

drain outside the building through a g3p between the f h r a n d  wall. 

Tho firing sit0 was cleaned up in the lato 1970s with no HE contamination 

dotoctod in the area. No fom3l documontation of past usrlge. cleanup criterii. or 

modificatbns to TA-3.160 or TA-3-159 has been found (LANL 1993.17-947). By 
1983 TA-3-159 was no kngor us& as tho containment building for oxplosive 

expofimertts and was &ifid to sem as P stongo building; 3 fiberglass rmf and 

a doorway wore installed. From the late 1980s to the present, TA-3-159 has becn 

uscd to store thoria (oxidc) and thorium (metal) (WNL 11)93,17-94?). 

525.2 Investigation Approach and Objoctivos 
CLV 

Since washdown pncticos m y  haw rosultcd in contamination of adjacent soil, 
investigation activities for this SWMU will focus on detecting the presence and 

naturo of potontiol contamination in the sails surrounding the containment 

building, TA-3-159. PCOCs for this site include thorium, Appendix Vlll metals, 

and HE, Because SVOCs are formed from the breakdown of HE, they are also 
considered PCOCs for this site. 

RN Work Plan lor OU t 7 74, Addendum f 5-25. I 402 PM Y2nls5, Rev. 7 
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Biased sampling will be conducted from tho dl along the north and aft walls of 

structure TA-3-159. targoting areas most likely to have been contaminated by 

wash water exiting tho structure through tho gap betwoen the floor and the walls. 
Sampling kcations are based on tho h w n  h'klory of the  SWAU and the soil and 

PCOC migration potential os described in Subsecfion 5.9.3 of Addendum 1. 

The number of samples and h t i o n s  wore selec?ed based on the size of the 

building and t h e  likety area where wash water would have ponded and drained. 

Based on the factors listed above, tho PCOCs identified for this site are most 
likely to have accumulated in surface mil, Therefore. bijsed samples will target 

the suriace soil interval. 

5 S . 3  Sample Locations and Mothods 
2'W 

A total of six sample locations were selected along tho nonh and east sides of 

TA-3-159 as identified in Figure 525-2. Theso sites woro sclcctcd to identity tho 
presence and nature of PCOCs based on cite-specific factors listed in 

Subsection 5.25.2. Along tho length of both the nonh and east walls, one biased 

soil sample will bc collected at the contc: and one approximately two feet on 

either side of centor, with all samples collcaed at a distance of one foot from the 

Wall. 

Before field sampling begins, ESH-I will be contacted to conduct a radiation 

survey around structure TA-3-159 to determine if any time limitations must lx set 

for fieldwork based on tho potential radiation dose from the storage of thorium. 

Fieldwork will be tailorad lo time constraints cstablishcd by !his survey. In 

addition, all samples will be field screened and collected for VOCs and field 

screoned for radiological constituents as described in Subsection 5.0.5 of 

Addendum 7. 

As previously not&, PCOCs would most likely accumulate in the surface soil 

interval. Therefore, soil samples will be collcctod at the 0 to 1247. depth. Prior to 

homogenization of the colloctd sample. on aliquot of soil will bo collected for 

laboratory analysis of SVOCs. The romainder of the ccrllected s m p l o  will bo 

homogonu& prior to submittal for analysis of isotopic thorium. HE, and Appendix 

Vlll metilk. 

The soil samples will be collcctod at tho 0 to 12-in. depth using 

LANL-ER-SOP-06.09, RO, tho Spado and Scoop Method for Collection of Soil 
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Samples or LANL-ER-SOP-06.10, RO. Hand Augor and Thin-Wall Tube Sampler. 

A split-tube fitted with a b r a s  slme will be usad during simple collection to 

facilitate sample removal. Specific sample collection procedures that must be 

followed are discussed in Appendix D of Addendum 1 

S s . 4  Laboratory Analyses 
3.3- 

Soil samples will be analyzed for isotopic thorium, Appendix VI11 metals, H E  

SVOCs, and VOCs using appropriate €PA methodology. The numbr of 
anticipated samplas, their locations, and tho typos of analyscsare summriued in 
Table 5-25-1. Ona field collocated samplo will ba submitted for analysis as the 

maximum number of QC sEImplos determined by using the guidelines in the Site- 
specific CAPjP. Annax 11, Note W of Addendum t , All samples  will be prcpred 

and shipped in accordance with LANL ER standard operating procedures for 

chain-ofcustody and transportation as listed in Appendix D of Addendum 1. 
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TABLE 5-25-1 

SCREENING AND ANALYSIS FOR OU I 1  t 4  
PHASE 1 SAMPLING PLAN SUMMARY OF 

SWMU 3407 
DECOMMlSSlONED FIRING SITE 

SAMPLE OESCRlPTlON 
1 r I I 

SAMPUNO LOCATION NO. OF SAMPLE SAMPLE TOTAL NO. OF SAMPLE 1.0 
OESCRlPTlON LOCATIONS OEPTH (84.) SAMPLES MIM8E8 

m the north and east sMes I I I I 
x: SAVPLES' I 

ht i rnutory sarnptos I 2 I 4 I 
TOTALS~ 9 I 11 

flE10 

7'" 
_-_----- 

FIXE0 LABORATORY 
S 
lErAlSl- 

7- 

'QC sanp!es are da!errnined using guldefr,es wtlhed in vle si!e-specific OAPbP, Annex II, Nde 2A d Addandurn 1. Cocat*m is ddermined by lhe 
Fk!d Team Leader. 

'Gross a'phas beta, and gamma using lieu hstrurnenlalh. 
'OrosJ atphs, bela, and g a m  using mobJe laboratory instrumentatiw. 
'&presents m'njnurn number d cmtirmstory sarylss to be subrn3ledlor VOCs based on fieM screenhg resw!ts. Actual number may vary. 
7BD = To be delerrnhed In tieM. 

----I_ -- 



Dumpsters West of the CMR Building h 
?3. 

526.7 Description and History 

Tho PRSs included in this aggregate are SWMU 3-004(c d - S W M U  

-3-oa4(d). Theso SWMUs can be samplod together because they share similar 

PCOCs and physical %Rings; therefore, the sampling slrategy at both SWMUs is 

similar. SWMU 3-OOa(c) is a dumpstor area located at the main loading dock of 

TA-3.29, the CMR Building. SWMU 3404(d) is a former dumpster area ! c a t a d  
west of wing 9. TA-3-29 (Fig. 5-261). 

AD 
& 

SWMU 3-004(c) is 8 level, asphalted area approximately 85 3 long x 50 tr wide, 

occupied by two dumpsters; this ioading dock area has been on active site since 
TA-3-29 opencd in 1952. Both dcmpsters receive boxed waste measured by tho 

Multiple Energy Gamm Assay Systom (MEGAS). MEGAS has an asscry nnge 

from 0 to 100 nCi/g; waste within this range is referred to as low-lcvel waste 

(LLW). Only h x e d  waste assayed between 0 to 99 nCilg. a dose rate below 0.5 

m R h r  per box, and weighing no more than 15 kilograms is allowed into thcsc 

dumpsters. A majority of the wasto is bakw 50 nCi/g: 90% of the boxes are below 
10 nC'Jg. Boxes of waste assay& at or abovo :00 nCVg, transuranic (TRU). 
and/or exceeding tho 15 kilogram weight limir aro ratumed to the originator for 

sorting and repackaging. One dumpster receives compactabfc waste and the 

other receives non-compactable waste. These dumpsters typ'wlly receive waste 
from offices within all wings of TA-3-29 (wing 9 waste is 3150 accepted if it meets  
the above criteria) and waste from radioactive material handling areas. The mste 

material consists of gloves, paper products, glass. plastic, and metal. Runoff from 

this dumpster arm drains to a Sorm drain inlet grato h ! e d  approximately SO tt 
southwest of SWMU 3-ooO(c). The slorm drain eventually discharges at an outfall 
in upper Monandad Canyon (Fig, 5-26-1). This outfall site, designated NPDES 
permit numbcr €PA 03A.021, is also identified as SWJU 3-0!54(e), addressed by 
a sampling plan in Subsection 5.12 of this workplac, 

SWMU 3-00a(d) is a level, gravelevered araa, approximately 75 tt long by 20 fi 

wido, that is located south of rho steps at tho west end of wing 9 of TA-3-29. One 

dumpster formorty occupied this arm, but it is now housed within wing 9. This 

dumpstor has always been considwed part of a contaminated facility used to 

accumulate contact-handled waste from the operations of wing 9 hot cells. When 
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tho dumpster was located at SWMU 3-004(d). it typically received waste that 
consisted of rags, small hardware. paper, machine shop waste. and cleaning 
materials, with an occasional docontaminated hot all hem. All m s t o  was bagged 

and boxod prior to being placed into the dumpster. Runoff from this arm flows to 

a storm drain inlet grato k a t d  apprcuimtdy 100 tt west of SVMU 3904(d). The 

storm drain eventually discharges into upper Manandad Canyon at olxfatl lacrrbn 

SWMU 3-054(0) (Figs. 52G1 and 5-262). 

5.26.2 lnvostigation Approach and Objmivos 
z't 

Investigation activitios for this SWMU aggrogate will focus on detecting the 

prosence and nature of potential contamination in tho asphalt and underlying soil 

surrounding SWMU 3-004(c) and in soil underlying gravel at SVJMU 3-00S(ci). 

Liquids may havo occasionally been pan of tho wtrstc straam disposed in 

dumpstors at those SWMUs. and rainwater may have entered the dumpsters. 

Liquids draining from the dumpsters m y  have carried contaminants from waste 

material in the dumpsters outside to the surrounding arm. The primary PCOCs for 

SWMU 3-0W(c) and SWMU 3-0W(d) are ndkmuclidos, spccifiwlly plutonium. 

uranium, and cosium. Howover, other PCOCs which m y  have been part of waste 

materials, including SVOCs and Appendix VI11 metals, miy also have been cimed 

outside the dumpstcr,. 

Biascd sampling methods will be uscd lo investigate S1,'4MU 3-004(C) and SWMU 

3-004(d). Biased sampling will targct t h e  areas most likely to have been 

contaminated by liquid drainage from the dumpsters. if such an evcnt occurred. 

Tho biased approach is baxd on the known history of the SWtJlUs and the soil 

and PCOC migration potential described in Subseaion 5.0.3 of Addendum 1. 

5.26.3 Samplo Locations and Mothods 
23 

Biased mmpling within tho dumpster areas will be conducted in soil and asphalt a: 
SWMU 39004(cj and in soil at SWMU 3-0W(d). Samp:es will be collected from 
nine locations at SWMU 3-004(c) and from ten locations at SWMU 3-0W(d). 

Asphalt samples for SWMU 3004(c) will first be removed from cach sample 

location using LANL-ER-SOP-06.28, RO, Chip Sampling of Porous Surfaces, and 
thon collected for isotopic plutonium, isotopic uranium and gamma spectroscopy 
for cesium analyses. Prior to surface soil simplo collection at each PRS where 

gravel is prescnt, gravel underlying tho asphalt will be removed from the sample 
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locations using a stainless doel shovel. It is likely that the dumpster laeations 

varied within each area as a resuh of being lifted and emptied and replaced for 

wage disposal. In odor to include these slight loeation variations. four transects 
will be established perpendicular to the bng axis of SWMU 3-0W(c). These 

transects will be kcated approximately 20 ft apart with samples colleeed every 20 
f! along each transect. An additbnal sample si?e will be b a t e d  approximately 

mapoint between SWMU 3004(c) and the storm drain that collects area runoff. 

The midpoint is appmxima:ely 25 12 downgradient of SWMU 34oi(c) :  the spedfic 

loca:ion will be determined based on field observations. For WIMU 3604(d). 4 

transects will be established perpendicular to the long axis. approximately 15 12 

apart with samples collected every 10 fl along each transect. At StSlMU =(d), 

2 additional sample sites will be locared approximately 25 ft and 75 tt from the 

southern boundary ot SVIhlU 3-004(d) in 3 transe.3 toward the sorm drain that 

collects area runoff. Specific sampling kcations will be determined based on field 

obsehrations. Sampling sites for both SVMUs are shown in Rg, 5-2b-2. 

All soil samples will be field screonsd for VOCs as described in Subsection 5.0.5 

cf Addendum 1. All soil and asphalt samples will also ba field screened for 

radiological constituents as described in Subsection 5.0.5 of Addendum 1. 

These samples will be sent to a fixed laboratory for confirmatory analyses of 

isotopic ptutonium. isotopic uranium, and pmma spectroscopy for cesium to 

validato field-screening data. 

Soil samples at each PRS will be collected from the 0 to 12-in. depth inferval. An 

alquot of soil will b colleded from each sample interval prior to hmogenization 

and submitted for laboratory analysis of SVOCs. The remainder of each sample 

interval will be homogenizd and then submitted for laboratory analysis of 

Appendix VI11 mctals, 

Soil samples will also be collected from tho 12-in. interval immec!ia:ely above the 

cby-kh horizon or the soil-tuff interface if no clay-rich horizon is found. An aliquot 

of soil will be collected from the sample intervals prior to homogenization and 

submitted for labontory analysis of SVOCs. The remainder of each sample 

interval will be homogenized and then submitted for 1abora:ory analysis of 

Appendix Vlll metals. 

Sail samplos from the accessible surface soil and from mil immediately beneath 

the asphalt and base course will be collected using UNL-ER-SOP96.09, RO, 
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the Spade and Scmp Method for Collection of Soil %mples. Samples colloCred 

atdepth and all adjacent VOC soil samples wilt be collected using UNL-ER-SOP- 

06.70. RO. the Hand Auger and Thin-Wall Tube Sampler method. A splk tube will 

be used ?o faw'lifato soil sampfe removal. Adjacent samplos for VOC analysis will 

be collecred using a hand auger firtad with a bass sleeve. Specific sample 

collection procedures that must be followed are discussed in Appendix D of 

kddendum 1. 

536.4 Labontory Analyses 
3.3 

Asphtt and soil samples will be analyzed in the labantory for the constituents 

described above using approprinto EPA methodolow. The number of 
anticipated samples, their locations, and the types of analyses ore summarized in 

Table 5-26-1. One nnsate blank. one field duplicate, and one mlbted sample 

will be submit!& for analyses as n maximum number of OC samples determined 

by usins the guidelines in the sitespecific QAPjP. Annex 11, Note 2A of 

kddondum 7. &I1 samples will be prepared and shipped in accordance with WNL 
ER st3nOard openting procedures for chainofcustw and transportation os 
lis:ed in Appendix 0 of Addendum 1. 
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-3&** 

li; 2& c- 
Basoment of the Rolling Mill Building. TA-3-141 k 

li" &.I Description nnd History 

Area of concern G3-053 is designated as the bosomcnt area of the Rolling Mill 

Building. TA-3-141. From 1962 lo 1990. TA-3-141 housed alectrochemical and 
depleted uranium processing facilities (Keenan 1977. 7 7-7 99). Currently, 

g6wdec chancrerization, plasm flamo spray processing. beryllium processing. 

and depluted uranium processing are ongoing operations. Tho solid waste 

generated at TA-3-147 is classified as lawlevel ndioactive waste. The Weston 

states that motcrials used in TA-3-141 

included uranium-238. unnium-235, thorium-232, lend, nickel. tungsten. 

' 

U 

/ 

cadmium. antimony. bismuth. copper. zirconium, barium, and infrequently tritium< 
TA-3-141 is listed as a Zontaminated facility currently in use" (Lo.. a controlled 

faality) due to ongoing uranium usage. and is also listed as a modentc hazard 

category due to work with uranium metalluw (USL 7 975, 17-1 90). It is unknown 
if rclcascs occurred through the basement tloor drains th3t were formerly 

connected to the stom water system. 

A number of drains at Tk3-741 were previously routed to an outfall (SWMU 
3-075) b t e d  approximately 70 fr outside of TA-3-747 and east of tho Sigma 

Complex security fence. Discharge from the outfall tlowcd into the ditch adjacent 

to Eniwetok Drive. This drainage originated from tho beryllium facility. tho 

mezzanine floor drains, and all of the building roof drains. During heavy rains 

water would back up through the floor drains located in some work arcas. Water 

draining from the workarea floorscould potentially any loax material to the floor 

dnins and eventually to the outfall. No contjmination was detected durins 

occasional radiological surveys of the outfall area while thcre was high umgo of 

powdered depleted unnium compounds. 

The f b r  drains have been rerouted into the TA-50 ndioadve liquid waste line, 

and in 1992 the roof dnins were rerouted to an existing outfall in Mortandad 

Canyon. The lines draining to the outfall were decommissioned in Fcbruory 1993. 

During decommissioning. one water sample was collccted from the outfall area 

and analyzed for adioadivi!y. Alpha (plutonium and uranium) and beta radiation 

analyses m u h e d  in less than detectable counts (less than 14 counts per minute) 

(LANL 1993. 17-811). 
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d 
5&.'2 Invostigation Summary 

C-3-053 was evoiuoted during the summer 1994 investigation of SWrJtU 

3-015. '2-3-053 corresponds to the basement floor drains TA-3-141 that 

previously discharged to t h e  outfall dosigmtod as S J M U  3-015. Tho sampling 

and analysis plan presented in Subsection 5.3 of the July 1993 RR Work Plan for 

OU 11 14 doscribes the investigation ntiomla. sampling approach, and Woratory 

analysoc, for C-3953 and SVJMU 3-015 ( U N L  1993, 1090). The investigation 

involved charactorirntion of t h e  outfalf (St'JMU 3.075) through t h e  ColltxCiOn and 

analysis of fivo surface soil samples for Appendix Vlll metals. SVOCs, PCBs. 

radionuclidot,. nnd VOCs. Thcso samples wcro collcctod from t h e  0 to 12-in. 

interval in the drainage channel associated with t h e  outfall. D a t a  from these 
samples will be uscd to c h a n c t o r i t c  C.3-053, and rcsutts will be documented in 

future RFI reports for OU 11 14. 

527.2 



SWMU 3-052(f) is an outfall located northcast of building TA-3-207 that 

discharges to Sandiia Canyon. This outfall received flow from floor dnins. sumps, 

sinks, nnd watcr fountains rlssociated with several buildings a! TA-3. ;is well as 

effluent from threo reponed s(lills within TA-3. Information from tho Sherwood 

Building (TA-3-705) indicates that dielactric insulating oil. hydraulic oil. and 

pssibly other PCBantaining oil may have been discharsed to the storm drain. 

The dnins in TA-3-705 were rerouted to tho sanitary sewer system in 7991 (ENG 
C-20?63). The floordrains [SWMUs 3-013 (3,b)J. sinks. and water fountains from 

the Johnson Controls shop building (i&-3-38) drained to this outfall until 1987 

when the drains were rerouted to the TA-3 sanitary sewer system 

(Alexander 198?,1?-763). Ouring 1368, Stoddard@ solvent (xylene - petrolcum 

naphtha product) from the maintenance shop and dry acid and oustic mtenals 

from the pipefitter operations were discarded through sinks and floor drains 

(Schut& 7 9 6 8 ,  7 7 - 1 9 .  In addition. floor dnins, sinks. and water founmins of the 

Nevada Tost Site (NTS) shap TA-3-38 originally discharged wasfewator diroctty to 

the stom dnin system. During the 1960s and 1970s. spent paint solvents and 
cutting oils contaminated with machined beryllium panicles may havo been 

released to the floor dnins (LZNL 1990, 0145). In addition, cooling water for 

welding torches was also discharged diredy to the storm dnin (Alexander 7987. 

77-763). Wasxewater discharging into the storm dnin may also haw contained 

lead, chromium, nickel. and other metals. 

Three reported spills may have also afftSed SWMU 3452(f); two occurred in 

building TA-3-287 and one in D utility trench excavated botwoon buildings 

TA-3-1793 and Tk-3-1794. The first spill consisted of approximately 200 gal. of a 

water)waste Oil mixrure that was discharged following tho failure of an automatic 

compressor blowdown mechanism (8arnctt 7989, 17-952). Thc second spill 

consisted of a ruptured air compressor oil line in the basement of TA-3-287 

resulting in an approximately one quart spill of compressor oil into tho floor drain 

flaky 1989, 17-951). This spill resukd in an oily sheen on the surface of tho 

waterat the outfall. The third spill consisted of approximately 15 gal. of diesel fuel 

that was released from a ruptured truck fuel line into the u5lities construction 
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trench between buildings TA-3-1793 and TA-3-1794. On the same day. a chy 
m e r  pipet in tho utility trench broke, releasing approximately 2 000 gal. of 

wastewater into the excavation (LANL 1989,17-950). A sump pump was used to 

removo the wastewater from the excavation and discharge it to the 

SWMU 3-013(a) dorm drain. The diosel-contaminated asphalt and soil was 

removed and disposed at Sigma Mesa for land farming (LANL 19&9,17-95o).The 

possibility exists that some diesel fuel may have been mixed with the wastewater 

and may have been discharged at SWAU 3-052(f). 

The outfall is categorizec! by the NPDES permit as induSrhf and receiveswaters 

from noncontact coaling water. nondestructive testing discharge. and 

productian facilities. All industrial ouT!alls throughout the Laboratory are sampled 

weekly on a sequential, rotating basis. The smple monitoring paramerers indude 

flow rate. total suspended solids, chlorine. pH. and total phosphonrs. The 

application for NPCES permits w a n  in the mid-1970s. Rejpplication for NPDES 

permits every five years requiros anaiyses of over 120 maIy7es. including some 

RCFUbregulatcd constituents. Anatytical rcptts from these warm amlyses are 

not included in this work plan, which k concerned with PCOCs that may have 

accurnubtcd in soil from dixharges in the early 1960s. 

The only sections of the storm drain considcred as potential direC Saurces of 

exposure to the public are two opon concrete and rock-lined ditches east of TA- 
3-261 and nonh of T&-3.207. the natural channel betwocn the designated outfall 

[SWMUs 3-013(a,b) and 3-052(f)], and the channel running south of T A - 3 4 .  
Tho remainder of the storm drain is underground. The oulfall and associated 

drainage also receive a significant amount of runoff from parking lots and the 

surrounding arms. 

5.H.2 Invostigatlon Summary v' 2( 

SWMU 3-052(f) was characterized during the Summer 1994 investigation of 
SVJMUs 3-013(a.b), SWMU 3-052(f) is the Outfdl that roccived discharges from 

several sources. including the drains identified as SWMUs 3-013(a.b). The 

sampling and analysis plan presented in Subsection 5.9 of the Jufy 1993 RFl 
Work Plan for OU 11 14 describes the investigation rationale, sampling approach, 

and latoratory analyses implemented to characterize SWMUs 
3-013(a,b) (LANL 1993, 1090). The investigation involved characterization of 
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0 '  outfall SWhlU 3-052(f) thmugh the collectkn and analysis of five sediment 

samples for Appendix VI11 metals. PC8s. SVOCs. and VOCs. The sediment 
samples were afltcted in sediment catchment basins from 10 fo 50 tt 

downstream of *31a outfall pipe. Data from these  samples will be used l o  

chandarire this SWMU and resub will be daumentcc! in future RFI repons for 

ou 1714. 
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. /  5.is’ Former Contalnment Sump Wost of TA-3-218 / $? (:t 
529.1 Description and History 

Area of concern C-3.042 is a former containment sump located west of 
TA-3-218 used for secoedary containment of a woodon surge tank that 

contained dielectric mineral oil used as insubtion in experiments. The 

containment sump consisted of a 43 ft long by 27 tt wide concrete pad 

surrounded by an 18-in. to 20.h. high cement curb. The wooden surge tank was 
erected on the containment sump in approximately 1W. When heavy rains 

occurred, wator filled the containment area. At times, the water had an Oily film 

(possibly from Isaks in the pums and or piping) that would occasionally overflow 

to surrounding soil and gravel (Sobjinski 1992.17-688). 

The at- surrounding the containment sump w3s enctoscd by a chainlink fence 

and served as a storage yard for old electrical equipment for approximataly 20 

yoas. Most stored capacitors were labeled as non-PCB equipment containing 

PCBs in quantities lass than 50 ppm. In 1985 the surge tank, chainlink fence, and 
curbing around the cement pad wore removed (Sabojin& 1992. 77-688). The 

curb of the containment sump. the concrete pad. and many of the transformers 

and capacitors wore removed in 1988. LVhilo thcro were m known r e l w s  other 
than occasional overflow from the containment sump, s3rnpling was not &ne to 

determine if hazardous constituents wcro present. 

5.29.2 lnvastigation Summary 

C-3-042 was chamcterited during the summer 1992 investigation of the wdc Oil 
storage areas aggregste LWMU 3$03(a)]. The sampling and analysis plan 

pmsentod in Subsection 5.10 of tho July 1993 RFI Work Plan for OU 7174 

describes the investigation rationale. sampling approach. and Qbontocy an.dyst?s 

irnplemontod to Characterize SWMU 3-003(a) (WNL 1993, 7090). The 

investigation involved the collection and analysis of 

17 surface roil samples and 2 asphatt chip samples for PCBs. Two random 

confirmatory samples were also submifled for analysis of SVOCs, VOCs, and 

Appendix Vlll metals. Data from those srrmples will be used to chancterke the  

AOC and resufts will be documented in future RFI reports fur OU 11 14. 
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5.30.Y Description and History 

The PRSs included in this aggregate are SWMUs 3 - 0 4 5 ( 9 4 9 .  60th 

M U S  are located in tho upper portion of Sndia Canyo; dirwly south of !he 
steam plant ( U N L  1993.17-926)). 

f l -  

SWMU 3-045@) is identified os the outfall from cooling towers TA-3-25 and 

TA-3-58 which serve the power plant TA-3-22 (LANL 7993, 17-926). This 
discharge point is identified as NPOES permitted outfall €PA Olfr001 and is 

kientical lo SWMU 3.472@) from the 7993 RR Work Plan for OU 7 7  74 (LkNL 

7993. 1090). Cooling tower TA-3-25 was demolished in 1990. and only the 

concrete basin remains. Cooling towcr TA-3-58 remains in operation (LANL 

1993. 77-926). 

The outfall receives effluent from the neutralization tank. the chlorine building, 

and cooling tower TA-3-58 effluent. The neutralization tank receives blowdown 

from the boilers and wastewater from the water treatment area The pH of the 

wastowater in the neuttalization tank is adjusted by adding either sulfuric acid or 

sodium hydroxide, as appropriate. before it is released to the outfall. This 
adjustment ensures that the pM is maintained bctwccn six and nine 

( U N L  1 990. 17-824). 

Storm waterthat collects in the concrete foundation bjsin from TA-3-25 also flows 
to this outfall from leaking pipe vatves that were previously connected to the 

cooling system. M a y  20,1990. a onetime release of sulfuric acid was dischaged 

to this outfall. During this release. excess sulfuric acid was released into the 

neutralkation tank used for treatment of boiler blowdown and deminonfizer 

dkchrge. OvdIow from the neutralization mnk combined with cooling water and 
wa5 discharged to the odd;. Low pH volues were observed in o 2.5-milo section 

of tha waterwurse below the adfall. Soda ash was manually add& to the ontire 

2S-mile watercourse after the release. On May 23, 1990. a subsequent pH 

survey conducted along this section of watercourse detected no pH 

measurements below 6.9 (LANL 1990.17-824). 

RR Work plan lor OU 1 t 14. Addonubm ? 534- f s: ? 7 P?A mw55 



SWMUs 3-0d5(b) ond 3-045(c) were ovaluatod during the summer 1994 

investigation of the sanitary treatment system aggregate. The sampling and 

analysis phn prcscnted in Subsection 5.5 of the July 1993 RR Work Plan for OU 

7 7 74 described tho investigation rationale. sampling approach. and laboratory 

analyses implementcd to chnncterizo SWMUs 3=012(b), and 3-0-55@,c) (LANL 
1993, 1090). The investigation involved chancterixation of the pawer plant 

outfall through the collecrion and analysis of five sediment samples for PCBs. 

Appendix Vlll metals. SVOCs. VOCs, pesticides. herbicides. and ndionucfides. 

The RFl work phn originally called for two samplesto be collected from SWhlU 3- 
012(b) at tho outfall: however, an additional three samples wero collected 

approximatcty 25 fi to 50 tt downstream from the outfall. Data from these samples 

will be used to chancterize these SWMUs and results will be documented in 

future RFI reports for OU 7 174. 

Evaluntian o! PRS doorsoatas Chqorar 5 

In accordance with t he  NPDES permit. water samples ore colleded at the outfall 
bssed on standard paramotors for industrial wastowater *ems. and analyzed for 

total suspended solids. pH. and chlorine (€PA 001. pp. V1 -V9,1986.17-7IQ). 

SWMU 3-045(c) is on outfail identified by NPDES permit number EPA 03,4027 
and is located approximately 110 ft eost of SWU 3412(b) (outfall €PA OlAWl). 

This outfall only rocoivcs off luent from cooling tower TA-3-285 which serves the 

generators powering the Labontory computor system (LANL 1993, 77-926). 

Currently the Laboratory monitors and reports flow rate, total suspended solids, 
chlorine, pH, and total phosphorus for this ouffclll. 

Both outfalls SWMU 3-045(b) and SWMU 3-045(c) may have received 

intcntionalty applied chemicals prior to being NPDES permind. These chemicals 

wero used to inhibit corrosion and algae grovAh in the cooling towers, as well as 

for cleaning purposes. Chromium-based water trcwlment chemicals were used 
from June 1956 until approximately 1970. A1 the rime of the initial Site visit, there 
was no evidcnce of damaged vego:ation or staining in tho vicinity of either ourfall 

(LANL 1993, 17.926). 
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Fig. 5.23-1, Site location map of SWhlU 3-007(;), S N M U  3429(b), C3-016 and G3-036@). 
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TABLE 5-14.1 

SCREENING AND ANAtYSlS FOll OU 1114 
PHASE I SAMPLlNQ PLAN SUMMAnY OF 

COMPRESSED GAS FACILITY OUTFALL 
SW MU 3-02 I,  

SAUPLINO 1OCAllON I DESCRIPItON 

S A M P L E  DE S C R I P T  10 I4 

1 ?-in. hcbn t's' 3 l  
S A U F l f  5 

I 3 
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FIX1 
AN I F E L O  SCREE? 

TACILE 5-1 6-2 

SCllEEtWQ AtJD AtIALYSIS FOn OU 1114 

SWMUs 3-051(b) and 3-052(a ond e), 
PHASE I SAMPLING PLAN SUfJ!n!AC\Y OF 

TWOMILE CAtdYON OUTFALL 

SAMPLE D E S C R I P T I O N  
SlUPLlHO LOCATION 

DESCRIPTION 
SAUPLE 1 D. 

hliUBER 
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I st' I I 
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TABLE 5-19-1 

SCREENING At40 AtIAtYS1S FOR OU 1115 

SWMU 3-059(b) and C-3-014, 

AND EQUlPMENT STOflAGE AREA 

PHASE I SAhlPLlNa PLAI4 SUMhlAflY OF 

PRESS DUILDINQ ~xiiusr ourm 

I S A M P L f DES C R I P 1 ION 
SAUPLINQ tOCATlOH 

DESCRPTION 
Nj. o l  SAUPLE 
10CAlWhS 

3 

3 
3 -- 

9 

TOTALS 23 
I 

23 

FIXED LABORATORY 
ANALISIS 



TABLE 5-20-1 

SCREENlNLl AND ANALYSIS FOR OU 11 14 
PIiASE 1 SAMPLING PLAN SUhIUARY OF 

STORAGE AREA 
SWMU 3-047(d), 

S A M P L E  D E S C R I P T I O  I 4  
SAUPLINO LOCATKIN 113. d JAUPLE 

DESCRIPThON I IOCAITLONP . - . . . . . . . . . - - - . . . . - . . - 

L S - h X 2 . 5 1 Q d  
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D C P l H p )  S A W l C S  h'UVGfA 
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TABLE 5-21-1 

SCnEEtNiCi AHD AHALYSIS F O n  OU 1114 
FHASE I SAMPLIt4O PLA14 SUMhlARY OF 

SWh9U 3-003(~) ,  
SOIL CONTAMINA710N FnOM FOIlMEIl STOIIAGE AUEA 

5 AMP 1 E 0 E SC R I  PT ION 

. . . . . . 

FIELOSCREE LABORATORY 
A Y I L I S I S  



IlXfD LABORATOi(1 
ANALISIS 

TA13LE 5-22-1 

SCnEEHItIG AND AHALYSIS Foil OU 1114 

SWMUs 3-059 and 3-003(n), 
PI1ASE I SA?mtPLl?IQ PLAt4 SUA1MAnY OF 

FOnfJEll JCI SALVAGE YARD 

SCRIPT I O  H S A M P L E  
SAUPlWO LOCATlON 

OZSCRIPIQH 
SAW1 E I 0. 

HtLl3tR 

S$'hlU 3 053 
6 

21 

12 

13 

3 

_I_-- 

12-24' t 24 
--le- - - - - - . .- . 

0-12 I 4 4 

9 

I 

2 

1 
NA 

TO fAlS 7? 



t 

oc sAv?l€s' FIELD 
U B  

TABLE 5-22-3 (p. 2) 

SCREEIWG AND ANALYSIS FOfI OU 11 14 

SWMU 3-059 
FORMER JCI SALVAGE YAflO 

PtfASE I SAMPLING PLAll SULfMAnY OF 

LUPLE D E S C R I P T I O  ! 

2 

2 2 
2 

2 
? 

2 



i l l 1  
I l l 1  
/ i l l  

I ! l l l ! l  
I I I I I I  

I l l 1  
I l l /  
I -  
!a 
- 
- 

i !  

- ? - ?  I 
I . 



OC SAVITES' f l t l D  
SCREEH 

TABLE 5-22-1 (p. 4) 

SCREEMHQ AND ANALYSIS FOR Otl111.1 
PHASE I SAMPLlfJG PLA?4 SlJLIIAAIIY OF 

SWMU 3-053 
FORMER JC1 SALVAGE YARD 

SAMPLE DI 

7 

7 

7 

I 

--- 

-_I_ 

119 



QC SAUI"LES' llELO 
SCREE! 

TABLE 5-22-2 

SCflEENlNQ AND AtIACYSIS FOR 011 11 14 

SWMU S003(n) 
STORAGE AREA SURROUNDING PCD OIL SPILL 

PHASE I SAMPLING PLAN SUMfuMnY OF 

SAMPLE 10. 
risuam 

4 

r3 26 



F l l f  D LAB 
ANALISIS 

TABLE 5-23.1 

SCREECIING AND ANALYSIS Foil OU 1114 

SWWJs 3-001(i), 3-029(b), 3-03t(b), and C-3-016, 
ASPHALT DATCtl PLAIlT ACGnEGATE 

PHASE I SAMPLING PLAH SUl.lhIAflY OF 

SA 11 P L E 0 E S C R I  P T I Ot4 
SAUPLPIO LOCATlOY 

OESCRSTIOH 
S A W L E  
O f P l H  

SAUPLE I D. 
tiVU8fR 

_____ 
9 

1 

4 

I 

Rvdom griJ 10 a 10 A 

oused sYrpres 
- AOCC-3016 

9 

~- 
I 

0-12m 

O-tzm. 

36-43 in 

4 '1 DD 

6 &12 in. 

6 6 7 BO 

6 5-15 h 6 
Trench 2 6 6 

6 - 6 
.- 

___I- 

1 

2 

2 

2 

59 

-- 

-___ 

t4.4 

Nh 
2 I B D  s 

I 
2 

51 

7 OD 



FJELD SCkEEt 0 LAB 
LLVSrS 

TABLE 5-24-1 

SCREENINQ AND ANALYSIS FOR OU 11 14 
PHASE I SAMPLING PLAN SUMMARY OF 

SWMU 3-031(a), 
RADIOACTIVE LIQUID WASTE UNDEIlCROU~40 STOnAGE TAlJKS 

SAMPLE 
lo. d SAMHE 
LOCATIONS 

IESCf l lPT  
SAMPLE 

DEPlH [a) 

It4 
IOlAL No. of 

SAUPLfS 

4 

SAU3LE IO.  
hUYBLR 

8-9 
13-14 
15-16 ~- 

field cbplkAa 1 OD 

7 BD 
I7 18 



TABLE 5-25-1 

SCnEENlHQ AND ANALYSIS FOIl OU 1114 
PHASE I SAMPLIHG PLAN SUh!UARY OF 

SWMU 3-007, 
DECOMMISSIONED FIRINQ SITE 

I TOTALS I 9 

iE S C R I P  T 1011 
SAU7lE ID. 

fiUU9ER 



FIELO StREfl 

TABLE 526-1 

SCREE?jItlG AND ANALYSIS FOU OU 11 14 

S W M h  3-00J(c and d), 
PHASE I SAAlPLItiG PLAH SUMIt!AllY OF 

DUMPSTER AREAS BEtIItID THE ChW BUILDIHG 

DtJ 
TOT11 ?i3. d 

SAU?LES 
SAI!ME ID. 

NUU2ER 

- 
8 Aqtu't 

0-12 
-_I_ 

B 

8 

st3 8 

1 1 

0-12 1 

I 1 

~ 

6 0-12 B 

B 

2 2 

TED 1 

1 

1 

76D 4 

25 

4 

54 I1 1 2  141 



- 
F I€ LO 

SCFEEf QC SAU?lf 5' 

TACLE 5-27-1 7- SCREEMtIO AND AHALVSIS FOtl OU 1111 
PtIAS€ I SAMPLING PLAN SUMMAnY OF 

DUMPSTEQ AnEAS BEHIEIDTHE Chill BUILDItK3 
SWMUS 3-004 (C, d) 

A U P L E  0 
No. d S A W E  

L O C A W N S  

8 

Cr6 

1 



.Iu"i': PRSs PROPOSED FOR NO FURTHER ACTION muvA 

OR DEFERRED ACTION IN CHAPTER 6,  ADDENDUM 7 

3901( t )  

3-001(u) 

I 
. .. . .  - .  

accumulation *-! 

No 3-00t(s) TA-MW S a t ~ t l ~ ? ~  6.4.3.5 3 Apprcvad aeeumulamn area r-1 
accumulation 

TA-3-502 Satellite 6.4.3.5 3 Approved accumulation area 1 
accumulafion I 

'-19 accumulation wast edsu bttances I 

TA-3-1485 Satellite 1 6.4,l.a t NatRCRAhazrdous ! 

YES 

YES 

Approved accumulation area I 6*43*5 1 I I I accumulation I 

I ru3 I S-OOl(Y) TA-3029 Satdllte 

3902(a) TA4-066 Satetlite 6.4.3.5 3 Approved accumulatmn area 1 

3d62(d)  TA-3-040 Orumstoqe 6.423 2 No releJsetoenvimnmam 

3-003(d) TA-3-14 PCB- 6.4.3.3 3 Rqulated orelasad u n w  

I 

accumulation I 

containing drtfersnt authority 

and I 

capacitors ! 
rransfomrs I 



PCB- 
containing 
capacitors 
and 
transformers 

PCB- 
containing 
capacltorr 
and 
transformers 

pca- 
containing 
capacitors 
and 
transf ormers 

6.4.3.3 3 

6.43.3 3 

6.4.3.3 3 

PCB- 
containing 
capacitors. 
transformers, 
drums 

6.4.3.3 

ChRDfN 6 PRSs R o c a m n & d  for No Furthnrktran or DnfnmdAcfion 

#--- 4 
TABLE 6-1 1 (CONTINUED) 

PRSs PROPOSED FOR NO FURTHER ACTION 

OR DEFERRED ACTION IN CHAPTER 6, ADDENDUM 1 

LOCATION I DESCRIPTION 1 S $ k N  I - RATIONALE 
~~ ~~ 

Regulated or clo-wd under 
ditlerent autharrty 

TA-3429 I PC8- I 6.4.3.3 1 3 
containing 
eapacnors 
and 
transformers 

~~ ~~ 

Ragula:ed or closed under 
ditlerenr authority 

TA.3-066 ." . 
Y 

TA.3035 Regulated or closed under 
different authority . . . *  

c - ' .  
c 

~ 

Regulated or closed undar 
different authonty 

TA-3439 

TA-3-032 PCB- 
containing 
capacitors 
and 
transf ormers 

6.43.3 3 Rqulatsd or closed under 
different suthonty 

TA.3-040 3 Regulated or closed under 
ditfarent authonty 

I I 

TA.3-316 PC8- 
containing 
capacitors 
and 
transf ormsrs 

6.4.3.3 3 Regulated or closad under 
different authonty 

TA.3416 PCB- 
containing 
capacitors 
and 
transformers 

6.4.3.3 3 Regulated or closed under 
dltlorent authonty 

TA.3422 Pa- 
containing 
capacitors 

transformen 
I and 

Regulated or closed under 
ditforsnt authomy 

RN Yhr& Plan lor OU 7 7 74, Addendum 7 6.93 7:72 PM 7flB5 



- 
.5. -. 
b. 

PRSs R e c o m n d e d  for No F~r?tmrActian arDofansd Actan Ciw3nr6 
* 

t ,  .. 
h- 

TABLE 6-11 (CONTINUED) 

PRSo PROPOSED FOR NO FURTHER ACTION 

OR DEFERRED ACTION IN CHAPTER 6, ADOEFiDUM 1 

- 
-- . 
" 
e. 

'TiiirT- SECTION - HSWA 1 LISTED 1 PRS 
(.I 

RATIONALE c, 

RegulmeU crclased under t. drtfsrent authomy I 
! 

LOCATION D ESCR 1 PTION 

TA-3-287 PCE 
containing 
capackors 
and 
transtomots 

6.43.3 3 

I - 
4 TAW%- 

~~ _____ 

storage ot 
elscrieal 
waci tors  
and 
transformers 

6.6.4.3 

6.4.1.2 I 1 : h . i Not RCRA h a m d o u s  
wast&substances 

TA-3-029 Drum storage I 6.4.1.2 1 1 
." 

. I  Nor RCRA ha=;vdous I 

wastesfsubstances .c 

TA-3-029 Satellite 

TA-3-029 Satellite 

accumulation -t accumulation 4 Not RCRA t~azafdous 
wasteslwbsrances 

Renurrbred; 
addressed in 
1993 RFI Worb 

associated 

associated 

'4 
Not RCRA haxif6cws 
wasteslsubsta ncss 

Not RCRA hazarc~ous 
wastedsubsta nces 

I 

I 
I Nat RCRA hazardous 

wastedsu bstancss 

J 

Not  RCRA hazardous I 

was!es/su bstancss I 

Not  RCRA ha=ardous 
wasteslsubstances 

Not RCFIA hazardous 
wasteslsubstances 

5 

I 

Not RCRA hazardous 
wasteslsubstances 

TA-3.272 Saptic tank 
I I i Not RCRA hazardous 

wauedsubstances 

' TA-3-079 Septic tank I Not RCRA or hazardous I 
waaeslsubstances 

Not RCRA h a r d o u t  
wasteslsubstances 

I 
l J  

7/7/95 732 PM 6-94 RN Work Plan for OU f 7 74, Ad&tldum 7 
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.-. 
1. -. 
- 1  

P R S  Ruommrnd,*d for No F m h r  Aaron ar Dofnmd &mn Chaatn? 6 

TABLE 6-11 (CONTINUED) 

PRSs PROPOSED FOR NO FURTHER ACTION 

OR DEFERRED ACTION IN CHAPTER 6, ADDENDUM 1 

T q -  
SECTION - I MSWA I 

LOCATION I DESCRIPTION c; RATIONALE i, 

L-: * 

wastesJsubstances b. 
t-. 

Not RCRA harardous I YES I 3-019 TA-3-01 E! Septic tank 

TA-34 1 5 

~- 

6.4.1.1 1 I 
6.4.4.3 I 4 

6.4.2.4 2 7 ~ 

No relaase to envimnmsnt 1 
t 
L TA-3.148 

TA-3.174 

6.4.2.4 1 2 No releaso to environmnt 
t ,! 
I 

TA-3034 Oil trap sump I Not RCRA hatardous I 

wastedsu bstances 1.. 
6.4.2.1 I 2 

I 

No release to environment T 
6.42.1 I 2 No release to environment '!? y3$ 

YES 3-031 

6A2 .4  I 2 No release to environment 
_____ ~~~ 

No release to environment 4 
No release 10 environment $, 
Not R C W  hazardous 
wasteslsubstances 

0 

T 
TA-3936 I Surdlift wells 6.4.2.5 I 2 

6.4.1.4 1 I Nat RCGharcvd&s 
wasteslur bstances addressed in 

RFI Work Plan 

6.4.5 I DA No release to anvironmam 1 
3*032 I TA-3938 Aboveground I 6,49.4 I 2 1 No releaseto envimnmsm I 

storage tank i 

3-034(b) I TA.3-141 

3-03E(a) 1 tA.3-75 
TA-3-76 

Asphalt 
wastadsubstances 

Not RCRA hazardous I 

storage tank .? wastedsubstances I 
3936(C) TA-3-178 + 3436(d) TA-3-335 

Not RCRA hazardous I 
wasteslsubstances I 

Asphlat 6.4.1 .1.1 

Asphalt 6.O.l.l.f 

Asphah 6.4.1 .l .'I 
storage tank .1 

7 NotRCRAh;izardws I 
I 

6.4.3.2 3 Slle regulated or dosad under 1 

was1 edsu bsta nees I 

wastadsubstances 
1 NaRCRAha;rardous 

~ 

Aboveground 1 6.4.1.7.1" Not RCRA hamCous I 
storage tank .2 1 1 wasteslsubstancas I 

s:3raae tank I different authow 
d 

7/?i% 1.72 PM 6.96 RF? Work Plan for OU 7 774. Adcbndum 7 



Chsbtar 6 PRSs Rncamnmn&td far No Fuehsr Acfion ar Dsfsnsdktnn 

No 

NO 

NO 

3436(i) TA-3422 

3Q36k) TA-3-022 

3438(c) TA-3428 

1 Aboveground 1 6.42.0 1 2 I Norelaasatoanvironmnt 
slorage tank 

Aboveground 
storage tank 

Aboveground 
storage tank 

Industrial 
waste h a  Iett 
in place 

7 
6.4.3.4 

No thfaateharacTwimY 
remediatad 

Sne rsgulatbd or closed by 
different authonw 

Removed 
industrial dittarant authority 
wato  line 

1 6.4.3,4 1 3 1 Site fwlated of d m  by 

RFI Work Plan lor Off 7 I Id, Addendum T 6-97 1:72 PM 7/2/95 



J 

J 

YES 3443(c) TA-3440 Storagetank 6.4.4.2 4 No mraar-chamctenze& I 
r.i 

m *  
remadiarbd TA-3-?l8 . 

3 r W ( d )  TA-3-70 AtMveground 6.4.1.7.1 1 Non RCRAha~arcJau~ 1 
sforage tank .I wait a Jw bstancas TA-376 ---- 

No 3643(f) TAM70 Storage tank 

r\K3 3 W ( g )  TA-3-070 Storage tank 6.4.1.1.7 1 Non RCFLAha=ardarrs 

N3 3643(h)  TA.3-070 I Asavepmnd 6.4.7.1.1 1 Nm RCRA- I 

wastedtubstances TA-3-178 

-1 wasredsubstances TA-3-335 I 
I 

TABLE 6-11 (CONTINUED) 

PRSs PROPOSED FOR NO FURTHER ACTION 

OR DEFERRED ACTION IN CHAPTER 6, ADDENDUM 1 

No 

NO 

waste line leR 
in place 

3-043(i) TA-3-04 Storage tank 6.4.3.1 3 Sne regulated ord& under 
dRfarM authcrnry I 

TA.3-93 ! 

Nm RCRA harazdouj ! ' I  wastadsubstances I 

3.044(a) TA.3-70 Storage area 6.4.7.1.7 
.3 

TA.3430 PhotograOhc 
film 

TA3-043 Photographic -t- film 

6.45 OA I 
, -  wastes.fsu bstances a* 

Actrve: no @way lo 
environment 

i 
! 
! 

.C L. 
L r,.. 

Nat RCRA hazardous 
wastedsubslances L 

6-98 



, 

6-99 

wasredaubstances TA-3-187 

YES 3445(i) TA-3934 Outfall 6.4.1.7 7 Not RCRA or harardous 
wastedsu bstances 



No 

I *  
3-047(k) TA-3.374 Drum storage 6.4.1.1 4 No threat-chrracterizsdl 

3-048 TA-3.029 Satellile 6.4.1.2 1 Not RCFIA or hazardous 
remadktad 

accumulation wasteskubstances 

NO 344f(j) 
~- 

TA-3.016 Drum sltorage 6.4.2.5 2 I No release to mironmsnt 

YES 

YES 

3-05O(e) TA.3-39 Exhaust 6.4.1.2 1 Not RCRA or hazardous 

3-050(1) TA-3-40 Exhaust 6.4.7.2 1 Not RCm or hazardous 

emissions wasteslsubstances 

emissions wasteslsubs~anees 

PRSs Recommndd fer No FuCharActian orDotemd&m Chaser 6 

TABLE 6-11 (CONTINUED) 

PRSs PROPOSED FOR NO FURTHER ACTION 

OR DEFERRED ACTION IN CHAPTER 6, ADDENDUM 1 

HSWA 1 SUB- 
LISTED PRS LOCATION DESCRIPTION SEfl ION - 
YES 3646 TA.3-022 Abwagmund 6.4.32 3 

sorage tank 

RATIONALE 

dilferent authom 

Non RCiW hazax!~w 

Not RCRA hazardous 
wastesfsubstances 

3-047(c) TA4-070 Drum storaga l V  I I 
~~ 

Non RCRA haard4u.s 
wastedsubstances 1: I 6.4:;l.l 1 1 Not RCRA hazardous I 1 wastesfsubstances 

I No I 3-047(f) 1 TA-3. 
1976 

I NO I 3-047(a) I TA-3-141 I Drum stonae I 6.4.2.3 I 2 No release to environment 

No releasa to envimnmnt 

No release to snvimnment 

~ 

No 3.047(h) TA.3-170 Waste o i l -  6.4.2.3 2 

No 3447(i) TA.3-216 Satellite 6.4.2.5 2 

leaks, s;lills 

accumulation 

YES 3449(C) TA-3-066 

3-049(d) TA-3-066 * 3-049(e) TA-3-066 

I Not RCRA or mardous I 6.401.1 I I wasteslsubstames 
Outtall 

YES 

YES 
- Outfall Not RCRA or hazardous 

wastedsubstances 
I 6*c*1*1 I I 

Outfall I 6.4.1.4 I Nat RCRA or hazardous 
waste~substantes 

YES 3-050(a) I TA.3429 Exhaust I 6.4.1.2 
emissions 

Not RCRA or Wardous 
wastedsubstances 

Not RCRA or haxardous 
wastedsu bstances 

YES 3*050(b) TA-3934 + 3 9 5 0 ( ~ )  TA-3-35 

Exhaust 1 6.4.1.2 
emissions 

YES Exhaust 6.4.1 -2 

Exhaust 6.4.1.2 
emissions 

wastss/substancet 

wastedsubstances 
3-05O(d) TA.3-102 I YES- 

7/7/95 7:72 PM 



HSWA 
USTEO 

YES 

NO 

PFfS LOCAflON OESCRIPTION 
3050(g) TA.3-16 Exhaust 

srnrsslons 

3-051(a) TA-3-039 Ckltrom 
leaking 
compressor 

No 

YES 

3-051 (b) TAG-1 02 Otl/laaking 6.43.3 3 Sia ragulaed 61 dosed by 

3951 (e) TA-3-141 Vacuum pump c Voluntary Conetive Amon 

compressor Merent authonty 

leaking 

NO 

YES 

3451(d) TA-3440 OtMea4ing 6.42.5 2 No rebase to ef?virtnmM 

3-052(cC) TA.3422 Stormdrains 6.4.4.1 4 One-tjmarslsass 

camprosor 

TA-3416 

TA-3.019 

Ou5all 6.42.5 2 No ralaasa to envimmam 

TA-3-?05 Outfall 6.4.3.4 3 Sna rwlafad or dosed by 

TAW16 

TA-3-208 

TA-3416 

Quaall 6.2.2.5 2 No releaseto 
environment mbnm 

Outfall 6.4.f .? '1 Not RCRA or harardws 
wastteslsubstanees 

T A W 1  

TA.3059 

I Ou3afl 6.4.1.3 1 Not RCRA ar hararda~s 

Outfall 6.4.1.3 t N4fRCRAothazardaus 

wastadsubdances 

wastedsubsrances 

6.42.3 2 

6.4.1.4 1 

No rebas8 to  srnrironmnt 

Not RCPM or rwardous 
wastedsubstances 

Chepfsr 6 PRSs Recommanded for No Furrhar Action orDaiamrdAc?ion 

TABLE 6-71 (CONTINUED) 

PRSs PROPOSED FOR NO FURTHER ACTION 

OR DEFERRED ACTION IN CHAPTER 6, ADDENDUM 1 
__ 
R A n  0 N ALE 

6.43.3 3 I Site rmylared or dosbd by 
ditlerent authonty 

I YES I 3-054(a) 

TA-3-156 I 

TA-3-70 Stonge area I I Nan RCFtA ,hazardaus 
6*4 . f * f * f  .3 I I wastesfsubsfa nces 

3-0 56 (g ) 

~- 

TA-3223 I Storage area 

TA-3447 I Drum aoraaa 

T A W  Satellrta 
~ I sioraae 

TA.3-316 Drum s?onge 1 
~ ~~~ 

6.4.1.4 1 7 I Not ACRA or ha~ardws 
wastesfsubstances 

TA-3-076 Satellite 1 6.4.3.5 1 3 1 Approved accumula:ian area I I accumulatm 
~~ 

RFI Work Plan for OU f t f d ,  Addendum 7 6-101 1:ta PM 7/7/95 



f a ,  

L I  

PRSs Rncommndnd for No Further Action or Dalrrmd Anion Chaptor 6 q. 

TA-3-105 
TA.3287 

PCB- 
containing 
capacitors 
and 
transformers 

TA-3-038 I Drumstorape 

6.4.3.3 

TA-3-473 Storage I 

4 

6.49.3 I 2 

6.4.1.1 I 1 

-. 
No threatcharacterized I 
remediated k .c 

L c  
I 
4 

No relearra to envimnmsm 1 
NotRCRAwhazard4us f- 
wastsdsubstancer q ;. 



Chaorer 6 PRSs Recommndad for No FuMerAction orDafemtf&ion 

TABLE 6-11 (CONTINUED) 

PRSs PROPOSED FOR NO FURTHER AtXION 

OR DEFERRED ACTION IN CHAPTER 6, ADDENDUM 1 

LOCATION I D ESC RIPTI 0 N RAT 0 N ALE 
TA-3-322 Drum storage I Nor RCRA or hazardous 

wasredsubstances 
J YES 3-056(m) 

3956(n) 

3-05? 

TA-3-379 I Drum stor3gs 6.4.2.3 I 2 No release to environment 

TA-3-100 Grease trap 

TA.3488 I Not RCRA or tr;uardaus 
wits!asJsubstances 

6.4.1.1 1 

I 6*4.1*2 I l Salellita 
accumulation 

Not RCRA or hazardous 
wastedsubstantes 

Not RCRA or hazardous 
wasledsubstances 

Gas trap 6.4.1.1 1 
n m& [q 

Onetima release Leak from 
asphalt 

asshalt 
One-time release 

~ ~ ~~ 

Not RCRA or hazardous 
wastedsubstances 

GWO? TA-3-035 

Storm drains 6.4.1.1.1 1 I .6 I Non RCRA hazardous 
wastedsubstances 

I 6*4*1*2 I Storage Not RCRA or hatardous 
wastadsubstances 

- ~~ 

Storngelrad -1 6x.2-1 7 
contaminated 

Not RCRA or hazardous 
wastedsu bstances 

No release to environment Storage 6.4.2.5 2 
Outfall 6.4.2.5 2 No release to anvironmnt 

~ ~ ~~~~ 

Non RCRA hazardous 
wasteslsubstancos 

Not RCRA or hazardous 
wasteslsubstances accumulation 

Underground 1 6.;;,1 1 ; 
storage lank 

Oil mela! bin 6.41.1.1 

1 Sae regulated or closod under , different aulhority 

I WaSt8slSUbStanCOS 
Non RCRA hazardous I w - 0 1 6  

UnferIound 1 6.4.3.1 1 1 
storage tank 

-ground 6.4.2.4 
storage tank 

She regulated or closedunder 
diiferent authority 

~ NO release to environment 

I NO I C.3419 TA.3-016 Underground I 6.4.1.3 1 1 I Not RCRA or M o u s  I 1 storage tank wastaslsubatances 

RFI Work Plan for OU 7774 ,  Addendum t 6.103 
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DESCRIPTION 

Kerosene 
tanker trailor 

m- 
conraining 
capacitors 
and 
transf o m r s  

sue- 
SECTION - 
6.4.1.1.1 1 

6.4.3.3 3 

.I 

' Nbt RCRA or hararrl4us 
, wastsdsubs?ances 

' Not RCRA or h.zarclous 
wasteslsubstancas 

ChdDtW 6 PRSs Rncommndrd fbr No Fuehhsr m i a n  or Dsfrtwd Action 

TABLE 6-11 (CONTINUED) 

PRSs PROPOSED FOR NO FURTHER ACTION 

OR DEFERRED ACTION IN CHAPTER 6, ADDENDUM 1 
1 

HSWA 
LISTED RATIONALE 

No 
~ ~. 

Non R C G  hazardous 
wast edsubsrancss 

Site rsgulated or closed under 
different authomy 

No G 3 6 M  TA-3-105 I Slorags tanks I 6.4.3.1 I 3 Site v u l a r e d  of closed undsr 
Qiff erent authanty 

No C-60-001 TA-60-1 + G60-002 T A . 6 w S  

TA-3-32 
Storagetank I 6.z.1 1 3 ~ 

~ ~~ 

Site regulated or cbtad under 
different authom 

No Storage tank I 6.43.1 1 3 Sits regulated or closed under 
different arrthorrty 

No No threatcharactem@ 
mmsdiatad 

c60-003 TA-6b29 

No- 
- 

No 
I 6.4.1*4 I Storage tank 

PCBorllaak I 6.4.1.4 1 1 

RFI Woric Plan forOU 7 7 ~ 4 ,  Addendum 7 6-705 7:TZPM 7/7/95 
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Chapter 2 
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Chapter 3 
Environmental Setting 

". -- _. 

Chapter 4 
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No Further Action or 
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m 

M A  In:omatbnal Energy Management; 
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1 .O INTRODUCTION 

This appondix limits tho repetition of information rclatod to field investigations 

by describing olaments that are common lo such investigations ot all 

Operable Unit (OU) I f  I4 potontiat reloase sites (PRSs). Those elemonts 

include: 

c ,  ? L A  
I 

rolcases of radioactive materials without simultaneous 

release of hazardous constituents; 

the release of hazardous constituonts at some PRSs 

may not havo been associated with the release of 

radioactive materials, but humn activities and aaion by 

physical forces would have diluted this isolation effect: 

the potantial use of field survoys and field screening to 

identify gross contamination and assist in sample  

selection for laboratwy analyses; 

- tho potential use of field labratory analyses to guide 

field operations: and. 

- the use of analytical laboratory analyses !o eompleto the 
samplinglanalyscs planned at each phase of site 

investigation. 

Tho primary focus of this appondix is on fiold invostigation mothcrds. It is 

based on the field sampling mcthodsy&ion of the laboratory's Ins~llation 
Work Plan (IWP). Subsection 4.$&NL 3993. 1017). The methods 
described (see Sections 4.0 to 7.0) include: 

a&, 4 3 V c i a  i , 

1. 

field survey methods to identify contaminants in siru and 

field sample screening methods to be used at the point 

of sample collection: 

- fiold anatytiwl methods; 

analytical laboratory methods: and. 

- sampting methods. 

> ,  
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Fiekf Inveszi,carihn Approach and Merhods Appendix D 

This appendix also identifies several aspects of the Laboratory's 

implementation of tho field sampling process that are not mentioned in the 

PRSspecific field sampling plans. Standard activities that will be usod to 
support fieki operations (ma Section 2.0. General Geld Operations) include: 

- laboratory-required preliminary activitios ond support Y' - 
p rocodures: 

- identification and documontotion of locations that have 

been sampled: 

- sample handling and lobontory coordination procedures: 

- equipment decontamination procedures: and, 

* management of wastcs generat& by sampling activities. 

Specific information such 3s sampling locations or target depths of boreholes 

is provided by the individual field sampling plan. Tho method descriptions 

presented here are intended to complomont the site-specific Ouality 

Assurance Project Plan 

governing standard operating procedures (SOPS). 

P !  
(QAPjP), &e-x-ll&6ddendtmT"I and the Y 

Where reference is made to work conducted in accordance with panicular 
procedures. A is understood that the most current rovision of tho procedures 

will be used. 

2 0  GENERAL flELD OPERATIONS 

Activities not associated with physical. radiological, or chemical analysos of 
environmental samples are described in this section. 

21 Archaeological, Cultural, and Ecological Evaluations 

Prior to initiating fieldwork and as part of the Laboratory's environment, 

safety, and health (ES&H) questionnaire procoss, archaeological and 

ecobgical evaluations s h l l  be performed in all areas where the surface is to 

be dis!uhed. vegetation is to be removed. or invasive sampling is to bo 

performed. Depending on the results of tho arehaeologiwl and ecological 

a 

I 'e 

a 
J J V  l f 3 T  

i 
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Appendix D Field Imrsrirarinrt Approach und ,Urtho& 

0 evaluations, a Department of Energy (DOE) environmental checklist for either 

categorical exclusion or environmental assessment will be completed. 

2.2 Excavation Permits 

As part of the ESBH questionnaira process, excavation permits are required 

by the Laboratory prior to any oxcnvation, drilling, or othor inva~ive~activity. 

Acquisition of the permits will be cwrdinatod with the Laboratory's -mf7,, ' 
Risk &tsmsmm<Graup e-%) and Johnwn Controls World Services, 1%. I 

Acquisition of oxcavation permits must be scheduled as appropriafo for oach 

phsso of fieldwork All areas intendd for excavation. drilling, or sampling 

dooper than 18 in. must bo marked in the field for formal clsannce prior to 

the work. 

, -a # l i, + 

M.ky 4mP.f- L;rrrli 

2.3 Health and Safoty 

Annax I l l  of the RFI Work Plan for OU 1114 presonts the Health and Safety 

Project Plan for all field activities within OU 1114 ( U N L  1993, 1690). The 

plan presents PRS-specific information regarding known or suspected 

Contaminants and the personal protection required for performing various 
fiaM activitie&Samples acquirod as part of this,work plan shall be screened ; 

at tho point d?f colltxtion to identify tho prose& of gross contamination or 

conditions that may pose a threat to the health and safety of field personnel. 

The fioM scrwning techniques listed in Subsection 4.2 of this appendix will 

be uscd. 

2 f z  

2.4 Support Sewicos 

Physical ,supp+my/Ces-during-the fiold investigatiorwilLbaprovidecCby the 
Laboratory-Ddm- Group (FSS-G)7i&'Oprations' Group (FSSS),  Johnson 7 

Controls, or other contractotdsubcont nctors. Existing job ticket procedures 

will bo used. Tho services these groups will provide include, but are not 
limitod to: excavating using backhoes and front-end loaders, moving pallets 
of drummod auger cuttings and docantamination solutions, and soning up 

signs and othor warning notices around tho perimeter of work areas. 

\)f, e*Lii:w. 3rc, c&: nrl; r r y  1 4r-1, b',*iak?mCC ~~mclC)  

1' /! 
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2.5 Environmental and QC Sample Coordination 

The Sample Coordination Facility (SCF) has been established by the 

Environmental Restoration (ER) Project to provide consistency for a11 

investiga:ions with regard to sample handling and tracking. The SCF is to be 

notified at last 30 days prior to implementing the sampling opcratbn. The 
notification will serve to alert the SCF to the numbers and types of 
environmental samples and quality control (QC) samples to be collected and 

shipped. With tho assistance of tho SCF the numbers and types of sample 
bottles required to support tho field etloR, and the laboratories to which the 

samples will be shipped, can be de:ermind. SOPS governing field quality 
control samples and environmental sarnpl~ttectlm identification, shipping, 

'Snd Subsection 2.9 of dppendix"'W9ho Records 
Processing Facility (RPF) or a well maintained set of controlled procedures 

should also be consulted to identify changes to existing procodures or 
additional procedures that govern sampling operations. 

f ?,?j /' \'. > Project Plan L<h 82 , 
, I/' 

etc. are , identified '1 J 5, 'I ;4 in the LANi/ (%.*- ' fi+&$'Quality-Assuranee . E ,  6-J 

x .  cL+ 4' :A kS(LANL 

4 

with which each type of field QA'bmple is to be collected is detailad in the 

sampling plans in Chapter 5 of Addendum 1. 

2 6  SiteControl 

Access. staging, and sample storage areas will be designated by tho fiold 

team leader (FTL). To maintain sample integrity and adequate sample 
documentation, all sampling sites will be included in one or several exclusion 

zones. Exclusion zones will be delineated by the Fn. with the concurrence of 

the site safety officer (SSO). The boundary of an exclusion zone will be 

defined based on the nature, magnitude, and oxlent of confirmed or possible 

Contamination; the potential for contaminant migration; hazards at the site, 

for example, use of mechanical equipment: the presenco of olectrical lines or 

other utilities, structures. tanks, pits, or trenches; and tho prosenco of steep 

banks or cliffs. 

3W95 6:70 PM D - 4  RFI Work Plan for OU 7 774, Addendum 7 



Field measurements for wind-borne contaminants shall be made and 

documented p r i d t o ,  during, and after surface sampling activities. Oujlified r 

health and safety personnel (or designees) ore responsible for this 

monitoring. Resutts of monitoring will be used to evaluate possible existing 
hazards at the sito in ordor to.iscerbh current conditions and specify 

personal protodive equipment. All personnel ore required to visually monitor 

for axtrame weather conditions. lightning. or other physical or environmental 

hazards that may develop. Personnel are required to notify the SSO when 

unanticipated physical or environmental hazards develop. Potential rite 

Wards are discuss& in detail in Annex Ill of lhe RFI IVork Plan for CU 11 14 

(LANL 1993, 1090). 

brC.*. I 

r+rmr .  C.C- 

Boundaries of exclusion zones may bo changed as operations progress. All 
changes shall be designated by the FL or d d g m  with the  wncurrenta of 

the  s o .  

2.t Site Monitoring 

The OU 1114 Health and Safety Plan dotails pracodures rcquirod to ensure 
the hoahh and safety of field personnel during fieldwork (LANL 1993, 1090). 

Enzry-mm&md egtoss l.ru&,%tes will be controlled for monitoring purpoxs. r" 
All personnel entering the sites must us0 appropriate radiation monitoring 

badges. &e.. thermoluminescent dosimeters (TLDs). arid other monitoring 

devices as specified by the S O .  Locations for drinking water. restroom 

facilities, etc.. will be identified by the S O  prior to the start of sire activities. 

Protective clothing requirements will be doterminod by t h e  S$'kqned& .I 

47 + /- 
c 
-e hJ= - 

I\ - t.. 
' . J . ,  

a l e .  prO~cl>=- b 

2.8 Contamination Control 

To onsure sample intogrrty. to maintain control over sampling waste, and to 

avoid contamination of the situ otfice. decontamination may be required for 

. .. 
b" 

personnel, equipment, and vehicles moving from one zone to another. 

Thoreforo, a contamination reduction zone (CRZ) surrounding the exclusion 

zone(s) shall be established.~~~onlamination - reduction corridor, the site of 
% ror.r,dcr fi. - 
which will depend on the numkkr of stations required for decontamination 

+'- 

$Mi: 
, r * m L  Far ,rrJonw: n h k  p w  Cdr y : : ~ * q ,  ++ 

*' 5; i:JL h. 1~ C C b -  

. 
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louted in a direction that is generally upwind from the exclusion zone. 

If required. decontamination stations will be set up to reduce contamination 

as personnel move toward !he end of the contamination reduction corridor. 

The- s y s t e m - s h a l l ~ h ~ l ~ ~ m p l e ~ c o n 0 ~ 5 t e ~  containek,-+. - 
-P ~ M u i p m e r r t - i h n l - . c R n b o t h c r o c l r r i ~ t - ~ ~ ~ ~ - a n d - r i m  - 
%a&.ance. A sequential doffiy of protective equipment shall be conducted, ,' 

smling with the most $eavilysontamina!ed items a! the first station and *t , 
progressing to the leas&ontaminated items at the final station. The stationsv 

5 
shall be far enoush apart to minimize cross-contamination. ?he spacing will 

be based on best pmfcGona1 judgment of the r-71 

J 1 

M 
49 

c'/ I? /' 

Decontamination and waste mnagernent shall bo controlled through proper 
J;i-c-rp=i+- / 

implementation of the -ou--nr;l ,Waste Mhtagernent / Plan. Al l  d' 
d 1 

/ 

decontamination materia1;'must be stored in dhms with propor labels and 

identifying information. Efforts shall be made to keep the volume of 

decontamination materials to a minimum. Persons involved in performing tho 

actual decontamination will generally bo dressed in protective clothing one 

level below what the exclusion zone workers ore required to woar. Prior to 

leaving an exclusion zone or centra1 decontamination area. all personnel and 

equipment sM1 be monitored by a mdiation control technician for radioactive 

contamination. The choice of monitoring techniquo is to be decided by the 
FL (or FTL designee) and the SO. 

Personnel entering an exclusion zone in which personnel decontamination is 

required must follow the specified decontamination procedures. Personnel 
who ore not required to wear the maximum lcvel of protective clothing may 

bypass the decontamination skitions for protective clothing that they are not 
wearing. 

2.9 sample Control and DocumentatJon 

Sample packaging. handling. chainof-custody. documentation. and shipping 

procedures are provided in tbc following ER Projcct SOPS. 

UNL-ERSOP-O1.01* RO. General Instructions for Field 

Investigations: 

3/1@9S 630 PM D - 6  RFI Work Plan for OU I t  14, Addendum I 
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Appendix D Field fmlcsri,carion Appmuch and Methodc 

- LANL-ER-SOP-01.02, RO, Sample Containers and 

Prosewat ion: 

- LANL-ER-SOP-O1.03, R1, Handling, Packaging, and 

Shipping of Samples; and, 

UNL-ER-SOP-01.04, R2, Sample Control and Field 
Documentat ion. 

2.10 Equipment Decontamination 

(r' Decontamination is performed as a quality assurance measure and a wfcly 

precaution. All oquipmant decontamination prxticos shall conform to tho ,hi4A 
requiroments of the  approved sitespecific waste management plany 

Occontamination prevents crass-Contamination among samples and helps ; 

,ArJk-fc\*tP- .-.a< ,:c, - -- F:;; &hi.-: h.kc* d-:*; 
i>+:,,w -4 ~ a h > : * H  ' * n ' F  . - 6 

'2 
- 

maintain a cloan working envidment for the satety of personnel. Sampling 

tools are decontaminated by washing, rinsing, and drying. Oispowble sample 

colloction dovices will be used as deemed necessary to eliminate costly 
< -  . I - _  , 

de,contomination.- prdcoduros in the f ie ld .ahe effectiveness of ' h e  ", '. 
/- (nnclSl;it - &e-; 8 - 6 -  . ._ . _  

(' decontamination process is!documented ._I_ . . -  .... -. t&h;hsate - *  I blanks submitt-d_tous\ 
I .  .. 

\abora!ory analysiisieam - cleaning is used for large machinery. vehicles, 

auger flights, and coring tools used in borehole sampling, Decontamination 

fluids, including steam-cleaning fluids, are considered wastes and must k 
collcctcd and contained for proper disposal. 

, 
Hr 

4 - d  

- y;u I*c'5mrfi.t t;risa+ Lob.& 
I 4. -- -- . 

ce&&m/&uL r;r 2 A 0  
2.1 1 Waste Management I rve:p..j uktrr/ r & = . m : ~ ~ ~ ~ -  

Wastes produced during sampling activities may include borehole auger eCCcct;''ficcr 
I Y J A R L & L *  

/ 
cuttings, excess samples, excavated soil from trenching. decontamination 

and steam-cleaning fluids. and disposable materials such as Wipes. protective 

clothing, and sample bottles. Hazardous waste. lowlevel radioache waste. 
transuranic waste, and mixed waste (either law-level or transuranic) may be 
encountered in OU 11 14. Requirements for segregating. containing. 

characterizing, treating. and disposing of each type and category of WaSIe3 

are provided in an adrninistmtivo procedure (AP). WNL-ER-AP-05.3. RO, 
Managamont of Environmental Restontion Program Waste. 
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3.0 STANDARD SCREENING METHODS 

In all c-m a,~pr~in+andphatysis table has ;‘ 
sampling onti annlysisg/ been used to identify certain field operations as!ndas 

~uiccme&The use of such tables is described below using Tabb4-1 85 

an example, Methods h a v s b w  in accordance with requirements 

delineated in theJ.dk”-&m,dualiry Assurance Project Plan.k 

/ / / 
(re 4-*P!!~3-.Gf./ 

flJ F\ 
I 

,(LAlvL 

h 1c,trs5) - . . -  

3.7 Samples and Sampllng Methods ! e i 
The two columns on the left side of Table 0-1 identify>- the sampling 

g-4 icc nlmh*g$& *--f* .c-+rou. 
lmt ion &rdexription. I he next swcolumns aentify the 

depth interval (as appropriate), total 

for recording each sample ideniifiwtion 

of quality assurance (QA)iaC samples to be analyzed. The sampling 

methods or activities identified in tho first column are specificaily defined 

belaw. Sampling methods are described in detail in Section 7.0 of this 
appendix. 

3.7.1 Use d the Standard Screening and Analysis Tables 

The screening and analysis tables serve two major purposes. First. they 
dearly and concisely sumrrtarize the details of a sampling plan. They: 

identify sampling locations. 

- indicate sampling methods and spatial sampling 

intervals, 

- iden:ify the screening and analysis measurements for 

each sample detailed in Cbpror 5 of Addendum 7. 

* explicitly identify the cotleeion and analysis of field quality 

assurance samples, a d  

- give a reprcsenta:ion of certain options and uncertainties 

in the plan. 

The tables also provide the detail needed to estimate costs associated with 

the investigation. 
0 
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3.2 Seraening, Surveying, and Analysis Methods 

Very precise language. as described below, has been odopted in Addendum 

1 to refer to categories of measurements. summarizes 

instrumentation and methods to be used or designated analytical 

approaches. 

7. Field Surveys (or surveys). Direct reading or recording instruments ore 

used to scan tho land surface to make mcasuromants of in siru conditions. 
Commonly. surveys provide data of lesser precision than more definitive tost 

methods but they can provide results very quickly. The minimal sample 

prepantion involved ~encn l ly  limits survoys to collecting information rchted 

to visual observation and surfkial contamination. or to contaminants ernifling 

high energy radiation that can pass through the  sample matrix to tho 

detector. It also limits rodiologicd and chemical information to gross 

categories rather than the identification and quantitotion of specific 

contaminan:s. Gamma radioactivity i5 a common targot of field surveys. Land 

surveys and borehole logsing are also included in this category. 

2, field Scrooning (field sample scrccning or screening). This is !he process 

by which instruments or observations are applied to samples at tho point of 

collection to measure !he presence of contaminants or to determine other 

properties of the sample. The quality of data provided by screening ond tho 

associated level of data review is companblo to survey data, but the ability to 
iden!ify and quantify specific contaminants or more focused groups of 

contaminants is improved in some cases. Gross ndioac:ivity (betdgamma) 

and organic vapors are common targets of field screening. Lithologic logging 

of core samples is included in this category. 
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TABLE D-2 
INSTRUMENTATION AND METHODS FOR PROPOSED ANALYnCAL 

LEVELS 

~~ ~ 

X-ray fluorescence 

LABORATORY ANALYSIS.~lHSTRUMENfATlON 

€PA protocol for sed. air, and wrer a n a l p  for somivolatile organic 
compounds and merals using 10s Alams,  off-sire. or mobile faboratones 
typkally incIud8s the folkwing instrumentarion (€PA 1 9 9 U O T A  ;+?t, :L 
Gas chromatogaphy (GC) 
Gas chromatqraphylmrrss spectrometry (GCnlS) 

lnductively coupled plasma-atomic emission spec?roscopy.UCAPj(=rp- :;-C' 
Atomic absorption (AA) '' 

/ . .I 
/ 

' /  

4' 

\ d 

, 
+ . ; 

, 

FIELD SURVEY AND SCREENING 

Portabk instruments: . +c'" 

Phoswich meter 

Geiger=Mueller counter 
ESP-i betafgamma meter 
ESP-1 alpha meter 

MicroR meter 
Organic vapor anatyzer (OVA) 

Photoionization detector 
Explosimeter 

Oxygen level indicator 
GeJd test/rneth&s/kits: I 

OVA headspact? test 

HNU headspace test 

Ensysm PCB immunoassay kits 

FIELD ANALYSl$~NSTRUh!MA~ON 1. 

I Field gas chromatography (GC)fllame ionization detec?or (FID) 
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F 
FieH fnvesri:ration Approach and Metho& Appendix D 

C - G v e r a g i n g  data from rspliwtc screens. precision comparable to laboratory 

I i 

\analyses may be obtained. -]I a -- -. 
---------- " __ ------- -_._ ~ - *  - --I---- 

3. Field Analysls (or field laboratory analysis). This crrtegofy represents the 

initial analyses conduded on samples in !he field pnor to selecting samples 

for submission to the analytical laboratory. Those analyses aro conducted to 
provide infomation to dired voluntary corrective adions (VCAs) or to direct 

which samples are submitted for further analysis at the analytical laboratory. 

Sample preparation is more rigorous than that used for screening analysesT\ v' 
but no! as rigorous as that used for labontory analyses. 'This allows for 
collecting information beyond that which a n  be collected by screening or 

surveys alono. Field analyses may provide a quality of data that is more 

stringent than screening or survey data. The level of data review is generally 
more detailed than the reviews imposed on screening data. Analyses 

conducted in field radiological tn;lcrs and with the fiold Gas chromatography 

(GC)/f&rno ionization detector (no) ore includod in this category. 

/ 
1 

4. Laboratory Analysis (or analytical laboratory analyses). This categoly 

represents !he primary analysis far which samples are collected. Because the 

dab are gcnented in a highly controlled environment. !he opportunity for 

generating data of incontestable quality is Generally considered to be greater 

than screening. survey, or field arwlytiml data. Of all data types, the level of 

quality control and da!3 scmtiny is typically gteatost for laboratory analyses. 

&ch apalps are commonly provided by off-site analytical laboratories but 

may be provided by Los Alamos National Laboratory (UNL) analytical 
groups. especially in the case of hishly radioactive samples and samples 

requiring very rapid turnaround. 

rb.4uW i 

For each of the sampling categories in Table 0-1. sevonl measurement 

techniques are ieentified by vertical columns. The individual measurement 

techniques reproscnted by each vertical column are identified in the following 

Seaions of this appendix: Section 4.0. Field Surveys and Screening: Soction 

5.0. FieM Analyses: and Section 6.0, Laboratory Analyses. 
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4.0 FIELO SURVEYS AND SCREENING 

field survays are primarily walking scans of the land surface using direct 

reading or recording instruments. Fiold sunrey data and screening data& v 

oxnmplo. radioactivity or organic vapor measurements;ra/te u s 4  to identify 1 

tho prosence of contaminants or structures in the fieid While negative results 

from fiekl surveys are not conclusive ovidonce of k O C s  below trigger levels, 
positivo rosults obtained at an early stage can allow timely rediredon of a 

sampling plan. For convenience, land surveys to identify and mark locations 

from old drawings Lire included in this category. 

f i  4 4 .t 

b 
1' 3 

4 
t' 

4.1 Field Surveys 

4.1 .l Radiological Survoys 

Radiological surveys aro conducted to identify the presence of radioactive 

contamination 3t 8 site. Several insrrumcnts are suitable for these surveys: 

microR metors, sodium iodide (Nal) detectors of various sizes with ratemeters 

and s ~ r s , ~ o ~ 1 1 ~ ~ t ~ r ~ ~ ~ ~ o ~ ~ - l  bvtalgamrna 
mete r6) ,afFl D LER and 73 hos wich,7he2pe8ficl Gsbs of each met e r a ro : .' 
discussod in tho following submctions, 

+,A& ;Ntrr-tn+ Frr d u L v ( r h  or' , e ~ - r r . r r ~ ~  r d r * t , * u  

I' 

4.1.1.1 Cross Gamma Surveys 

Several instruments are suitable for gross gamma surveys, including microR 

metors. Nal detactors of various sizes with ratemetors or scalers, and Geiger- 

Mueller detectors. The preferred instruments ore microR meters with the 

ability to measure to 5 pFUhr, 2h-by.2-h Nal detectors with a memeter 
capable of displaying 100 counts per minute (cpm), and the ESP-7 
betdgamma meter, Some discrete- or continuous-measurement recordin9 

instruments are also available using the  same detectors. Surveys are 

conducted by carrying t he  instrument at mist height, walking at a slaw pace, 
and observing and recording the ratcrncter response. Measurements may 

also be mado at the ground surface to aid in verifying the presence of 

Iocalizod radioactive contamination. 
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U.1 .I 9 Low-Energy Gamma Surveys 

Either the FIDLER or the Phoswkh detector may be used foc A d d e n d u m - ~  ’/ 
80th are optimized for the detection of low-energy gamma photons, such 3s 
the 60 keV gamma omission from ametkium-241 or x-rays $hat accompany 

the decay of heavy radionuclides such as uranium, thorium, plutonium, and 

recording options are available. Surveys ore conducted by carrying the 

instrument close to (i.e.. within 12 inches of) the ground surface and 

observing the ratemeter or scaler. Measurements may also be made at the 
ground surface to 8id in verifying tho presence of localked contamination. 

A 

,‘ 
other transuranic radionuclides. Discrete-or continuous-measurement J 

h 

41 2 Organic Vapor Surveys 

Organic vapor detectors will be used to monitor breathing zones for personnel 

safety in simpre collection and handling areas at OU 1714 sites. Two types 

of detectors, a photoionization detector (PID) and B flame ioniza:ion detector . 
!&GI1 be used to survey a wide nnge of organic vapors as described d‘ 
below. 

4.7 2.1 Photoionization Dermors (PO) 
.,,e 

-r.* 

,. 
/ 

A Model PI 701 PlD or its tquivalent will bo used. This is D general survoy 

instrument capable of detecting real-time concentrations of many complex 

organic compounds and some inorganic compounds in air. The instrument 

can be calibnted to a panicular compound; however. it cannot distinguiscf 
among detectable compounds in 3 mixture of detectable gases. 

AY 2.2 Flame Ionization Detectors_(NDs) 

A Foxborn Model OVA-128 FID or its equivalent will be used. An FID can be 
used as D gencnl screening instrument to detoct the presence of many 

organic vapors. Its response to an unknown sample is relative to t h e ‘  / 
respnse k% gas of known composition to which the instrument bas been J i’ 
wlibrated. Its quantitative usefulness is thcrefor&limfied by the comparability 

of the sample p s  to tho calibration gas. 

/ 
/ 

fly/ 

/’ 

// ,’ ; ?- I,”,. . v’ 
ro 

/ 
9 ‘7- 
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4.1.3 mmbustible CaslOxygen Deteetor 

A Gastech Model 1314 or its equivalent will be used to determine the 
pcltentiol for combustion or explosion of unknown atmspheres during drilling 

and intrusive activities, A typi-1 combustible gas indicator (CGI) determines 

the level af organic vapors and gases present in an atmosphere as a 

percentage of the lower explosive limit or lower flammability limit. The 

Gastech Model 1374 also contains an oxygen detector to identify 

atmospheres that are deficient or enriched in oxygen. For health and safety 

purposes, the CGI will bo usod (if appropnatc) to monitor atmospheres during 

some intrusiva activities. 

4.1.4 Land Surveys 

Land surveys will be used both to documant all sampling locations and, if 

needed, to lowto oithcr formor or buried strucrures. In all cases, the '. 

documentation requirements for the survoys are plus or minus t f t  horizontal 

and plus or minus 0.1 ft vonical. The survey procedure usud is WNL-ER- 

SOP-03.01, R1, Land Surveying Procoduros. 

, 

/. 

4.1 .S Ceomorphlc Mapping 

Field or gmomorphic mapping is r uirod for-OU-lfl4 to assist in th~I&ati& 
xrf certain sampling points. In-aderJo sample drainages judged most likely to * 

contain potential contamination. some d-ttl&ndividutll sampling plans in 

Chaptor 5 require the identification of wafercouncs or drainages, Preliminary 

fioldwork at OU 1114 indicates that an expeR field geologist is required to 

mop currentday procipitation runoff channels, The geologist will conelato 

current-day drainage channels to the hisforic channels that would havo 

carriud offluant from OU 1114 outfall locations into the lower gradient area at 

the floor of the canyon. To assist in corrolating current drainage channels lo 
historic drainage channels, the gQOlOgiSt will use field mapping, aerial I 

photoaraphs, topoaraohic maps, and other archival information. The UNl. 
- ER PrO~UAPPconta lns requirements concerning the use of archived data -, 

Y '  

8,' 3 
. ,,. _ -  - 

' -/ 4 - &/" 1 .C 

w 

7'k? b,-. ---.: 
(- (LANL-#&q-m). f 

Sevcrai PRS aggregate drainages and channels 3re wcll defined from the rim 
to ths  floor of ¶ha canyon. Other aggregates will require mapping as 

described above. Profossionel judgment allows placing representative 
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sampling locations or esrobtishing placement of a systematic sampling grid 

on field maps. Representative sampling locations must provide adequate 

coverage to assess dissemination of potential contaminants in the drainages. 

Correct use of welldocumented judgmental sampling points will allow less 
reliance on nonjudgmental or random sampling regimens. 

4 2  field Screening 

Screening measurements are applied at the point of sample collection. in 

borehole headspace, and in excavations to identify gross contamination and 
to assess condi'jons afftwtina the heal:h or safety of field personnel. 

.Application of scree&yfor perkinnel health and safety is detailed intnnex >" , 
111 of this work pian nnd'ine Health and Safety P-m Plan, AumxclJl-in the / 

/ 
IWP (LAW 1993, 1090; . 1 9 m ) ? n d i v i d u a I  sampling plans may not ,' 
explicitly ieentify !he use or roto of sample screening measuromentr: 

however. the standard analytical table for each investigation shall show the 

methods lo be used. 

4.2.1 R~dio1oglc;ll Screening 

Radiological screening is conducted to identify the presence of gross 
radioactive contamination of samples and personnel. Seven1 instruments are 

suitable for these surveys including microR meters, Nal detectors of various 

sires with ratemeters and scalers, Geigor-Muetler detectors, and alpha 

scintillation detectors. The specific uses of each meter are discussed in the 

following subsections. 

42-1.1 Gross-Gamrna Radiological Screening 

/.&tw- 

r v -P-- p+-- 

iq-rz, #IC.' 

/ 

I F  , r-' 
Field screeningiof samples for gross-gamm radioactivity will be done using a v 

hand-held Nal detector probe and ratemeter or the ESP-I betdgamrna 

meter. The Nal detector is held close to the sample or core and is cspeble OF 

identifying elevated concentrations of coRain radionuclides a5 an increased 

reading above instrument background levels. The response is bost 
interpreted as a gross indicator of potential contamination. 
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42.3 2 Gross-Alpha Radiological Screening 

Field screening .&samples for gross-alpha radioactivity is conducted using a 

hand-held alpha scintillation detector and a ratemeter. The detector is held 

close to contact with the sample or care and is capable of detecting,on the 
order of 100 to 200 pC2g for a damp soil sample. However. det&&&. 

alpha activity can  be difficult in moisr samples because of shielding by the 

water. The instrument cannot identity specific radionuclides. 

// ,' ' 

, ,G&*@&:T fi?. 

I 

42.13 Gross-Beta Radiological Screening 

Field screening af samples for gtoss-bat3 radiorrctivity is coedm36d using a ': 

handohekt detector. A typical beta defector consists of a GeigerDMueller tube 
with a thin mica window protected by a sturdy wire screen. L'Jhon held close 
10 contact with the sample &the dotcctor (with window thicknes 'f 

between 1.4 to 2 mgkm') is capable of detecting gross beta activity ddwn to 

energies of 40 keV, The gamma sensitivity of such a detector is 

approximately 3 600 cpm/mWh. The beta etficiency (detamined as b 

percentage of 2z emission rate, from a 1-in.diamator swrcc \ with ScrOen in ' 
place .s nominally 45% for strontium-90 and 10% for cahon-14. Screen 
removal increases efficiency by 45%. This beta dctstor is alpha xnsirivo 

above 3MeV. 

aria+LJ- 

,rp,5 - I 

4.". - 

4.2.2 Organic Vapor Detectors 

Organic vapor detectors will be used to screen borehole cores and soil 

samples at the point of collection to identity grossly contaminated samples. 
P1Ds and FlDs (described in SuSscetion 41.2 of this append9  will be used 
to improve the probability of detecting a wide nngc of vapors, 0 ,  

C b ; t  - 
P !' 

' *-//" '. 
43.3 Polychlorinated Biphenyls 

Portable enzymelinked immumxrrbent assay kit5 such as PC8-RlS;kit~ will 

be us& :o identify areas of polychlorinated biphenyl (PCS) contamination in 

the field. Manufacturer's instructions and the d a h  Sy846 Method 4020 will b 

be followed in using these kits. The me!hod is designh to provide indication 1' '  

of PCB contamination above 5 ppm. When necessary, selected confirmation 

samples for laboratory analysis will be collected from areas to confirm the 

results of the PCB screening kits. 

., -4; 
'. 

*; FPf, lp7&, r;ofl:.-&;: 
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I 
Field Imrmi-carion Approach and Methods Appcndir D 

A24 Lithologic Logging 

ti:hofogic Iwging of drill cores to describe the physical nature of borehole 

cores will be performed by a geologist capablo of describing subsurface 

lithologies and differentiating the various strata of hndelier Tuff. 

5.0 FIELD ANALYSES 

Seaion 3.0 of this appendix defines field analyses used in this work plan. 

These analyses will b e  used to identify areas of contamination, to select 

samples for confinnation by laboratory analysis. and to provide preliminary 

and final radiolqicat and chemical analyz of sarnplesa%ppmp&t?~The J 
ndiological analyses will d be cmc!uded usin the CSF&&ological analysis 5 '.. 

van in accordance with(CST-y procedures series MRL7OO through MRUOO. I' 
In addition. the mobile chemistry van will b e  used to provide chemical 

analyses. Mobile radiochemical and chemical analyscs will be conducted 

described in Subsections 5.1 and 5.3(- . At the discretion of v' 

the !FPL)'and mobile labontory personnel. experimental conditions may be / 
adjusted to provide the nece=ry analytical sensitivhy, selectivity, precision. 

and bias. For example. counting times for ndiolo$ical analyses may be 

turnaround times. The field analyses will be conducted using field GUR+& 
I' " I described in Subsection 5.243nd - x-my fluorescence addoscribed in 2' 

Subsection 5.3. 

f- 

/ 

' .  

&O.*;L TlUL Arrrlrril &..r 

c 

. ,  - 
either on3ite. or at an easily accessible location. following the analyses / , 

e:& c; 
I 

,A&;''$ )rue* I-f 

adjusted to provide required sensitivities while maintaining acceptable / 
i 

i 

T. 

5.7 Field Radiological Analyses 

For arms with suspec?ed n d i d q i w l  contamination, an accurate estimate of 

sample ndioacivity is required before the samples wn be submitted to the 
SCF. The CST-9~,~WnCiofogical analysis van will be used to conduct v' 
preliminary radiological analyses to ensure samples fall within Depacment of 
Transportation (DOT) shipping limits. -d&ults of those analysos will be ( 

used to identify areas of radiological c & t a m i n a t m & a r i d % - p f ~  , 

indica&- which radioelements 810 prpsenqln-eddit i *mob6A J 

P'., 

a b 0  ,/ 

d c 4 
&/ !:uL' /- I' 

J 

that may ;I 
i !  

\ 
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conlribufo to sampling docisions in tho field and ultimately, trqnslate TO 

reduced costs. The decision to use tho m o b i i 8 ' r a d i o l o g i w I ~ o r y  or to ; 

send samples to fixed laboratories rests ultirmtoly with the fkhd-projcal~der 
,c(FPLf%ut may be delcgatod as necessary. Field radiological analyses are '- 

discussed in the folkwing subsections. 

8 ~ - & ~ 8 1 ~  I F  

, 
1. - /' 

/ 

5.7.7 Gross-Alpha and GrowBeta Radloactivtty I 

Measurements of gross-alpha and4xta radioactiviry can bo used to assess b 

the presence of plutonium, uranium, and americium in wmpled,although v 

idontificationd individual radionuclides, is-not-possib46-by this method. , 

Despite-then limitations rogarding anal$* selcctiwty, thoso monsuremcnts , 
can bo used 10 guido field opcrations, bias sample selection, or provide an 

initial assessment of the sample radioactivity for health and ufety purposes. 

1, J.1. 

. I  1 A 
lc, :,, .&pt C( * u n * h * *  

?/ ' 

Tho mathod uses dried soil samplos in n fixed geometry with measurement 

timos of 15 to 20 minutos. Detection limits are approximately 60 pCdg for 

alpha emitters and 20 pCi/g for beta emitters. 

5.1.2 Gamma Spectrometry 

Gamma spectrometry can be used to quantify gamma-cmitting radionuclides 

in soil samples by detomining the intensities of gamma photons emitted over 
a nnge of energies. Dried soil samples are counted in a fixcd geometry using 

computer-based multichannel analyzers equipped with Nal or germanium 

detectors. Detection limits aro isofope specific. 

5.2 Field GClFlD 

Field GC/FID analyses will bo used to identify arcas with hydrocarbon 

contamination: for example. to identity tho extent of areas to be excavated 

during VCAs. An adaptation of SV-$46 Melhod 8015 or 478.1 for total I 

petroleum hydrowrbons (TPH) will be' used and wnfirmatory~samplas will be 
sont for fixed laboratory analysis to verity that perroleurn contamination has 

been remedhted. me field method. sensitive below the  proposed 7 0 0  ppm 
cleanup levels, can be standardized against ~ t i o u s  petroleum prcducn (for 

example, Stoddard solvent or diesel fuel) or site-specific mteriols (for 

example. spilled petroleum products that  have weathcred). 

& r h T  

I 1 
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5.3 Mobile Chemistry Analyses 

To the extent pnctiuble. the mobile chemistry van will bu u6+Jv , 
?olychlorinated biphenyls, to d - p e t r d e u n r - ~ c D ~ o ~ n q  somrrvplntilo 2' , l rJS 

ML0274 through ML0720 will be used for these analyses. The intent is to 

minimize turnaround times. sample handling, and analyses costs; yet prwide 
data at a level of analyses appropriate for making future sampling and 

deanup decisions. Tho mobile chemistry analytical procedures are bawd on 

standard Environmental Protection Agency (EPA) anolytkal protocofs. 

-r,= K, <-2,/- .:+fi - 
ad A*FtI/ 6.w- 

organics. and volatile organics F analyses. '$3~SV12$procedures P i  sericts J 

/ 
/ 

S A 1  X:dy Fluorescence Probe ?or Metals > 
Metal concentrations in solid matrices may be determined using x-ray 
fluorescence (XRF) spectroscopy. Instrumentation consists of a source for 

sample excitation (x-my tube or radioisotope), a solid6tatc at--proportional ? 
counter detector. a sample chamber, and on energy analyzer. Dried soil or y' 

crushed debris samples are placod in a samplo chamber, cxcitod. and 
counted for finite time perbds (0.9.. 400 seconds). 

/I 

J f i  
/I 

Metal adion-level detection limits moy not be achieved in field instruments, jn'l df 

w l x b c a s e  gross-conceptions of metals may still be dctectod. Even gross / I ,  

~metaLFoncentr~tions~will provide vcrluablo information for soil or debris b' 

assessment. An ER SOP for XRF analyses is currently in technical review, 

The field team will follow guidance from the XRF SOP if it is opprovod bymse &FPL 

jim6kampling activlds'begin: Otherwise. calibration and field procedures /' 

recommended by the instrument manufactum will be followed. 

L?+' / *  // 

/---- 06 

//' 
1, 

6.0 UBORATORY ANALYSES 

Subsection 3.2 of this appendix provides tho definition of laboratory analyses ,, 

a5used in Addendum I. Data generated in fixed laboratories are intended to f 

&e of the highest quality. ' bscct&mples -- submitted f" 
to an analyhl  laboratory will be packaged. shipped. andiracked by the ER 
Proied Sample Coodimtion f3cility. 

;t " 

'f ; 
f,., A 

xrr\marlIr/  -,-- I 

Table 0-3 ba-swmmtWot(anolfiia1 methods for sample analyses. The -4' 

following list clarifies a few of the analytical methods that appear in Table 0.3. 
11 



TABLED4 ,,jL:' 
/ 

SAMPLES COLLECTED A 7  OU 7114 
SUMMARY OF ANALYTICAL METHODS-FOR THEANALYSES OF 

r 
L 

I 

I 

c I 
Polychlorinated biphenyls EPA SVJ-846 Method 8080 0.045 ppm r 

SernrvOJatrJe orgamc compounds EPA SW-846 Method 8270 

Total petrofoum hydrocarbons 

EPASW946  Method 0240 0.0054.10 porn Volatile organic compounds 4 

Mota18 

I 

PCBimmunoassay €PA sw-846 Method 4020 5.0 ppm Y' 

IO.10-3.30 ppm ' -l A U ,  
, . :u c - 0  ? 
* /@,* q1r.t ' EPA-Mihod 418,1*" 
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Gross alphalbetalgsmma. This refers to rhe laboratory 

analysis for the total activity of the sample for each of 

these types of radiation. 

0 Isotopic analyses. The following isotopic analyses may 

be sefactod based on tho gross aiphdbetalgammo 

analyses done in !he radiologica1 van. 

Gamma spectroscopy. This refers to quantification of 

individual radionuclides by maasuroment of photon 

emissions over o ranse of energies. 

Isotopic plutonium. Radiochemical separation of 

pluronium from soil is followed by alpha spectrometry to 

quantify each isotope of plutonium. 

- Isotopic unnium. Radiochemical separation of unnium 

from soil is followed by alpha spectrometry to quantify 

each isotope of unnium. 

- Strontium-90. This refers to radiochemical separation 
I 

using multiple selective precipitation and counting afrbete i 

activity by gas proponionat dotectors. 

- Tritium. This rcfcrs to measurement of tritium in soil 

moisture, Soil moisture is distilled from soil, and tho low- Y 
I 

energy beta emission from tritium is measured by liquid 

scintillation tochniqucs. 

CHI Appendix Vlll Metals Suite. The 40 CFR Appendix 'v' 

VI11 metals suite or the target analyte list (TAL) metals will 

be used as the default list of metals whom no subset has 

been specified for analysis. At OU 1174 them is no 

documented use of several metals on the Appendix Vll l 
or TAL metals lisr (including antimony, arsonic. barium. 

selenium, thallium. and vanadium). For several metals on 

the Appendix Vlll list (including aluminum, cobalt, iron, 

mmganese. and zinc). the screening action levels (SA&) 

are far higher than any waste conccntmtions expected at 

E ,  
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Appcrulix D Firlrl Inscstirnrion Amroach and .S?rrhodc 

the site, or aro such common constituents in the 

environment that no SALS have been defined for soil. 

Tab18-W compares the TAL metals list and the OU 11 74 

Appendix Vllt defauft suhe to the SAL in Soil. 

- Mercury (SW-Et.46 Methods 7470, 7477). Method 7470 i 

Is the standard €PA mtM for quantification of mercurj 

in aqueous waste and groundwater. Method 7471 is the 

EPA method for quantification of mercury in solid and 

sludge-type waste. 

! 

Cyanide (SV-846 Methods 9010, 3012). M e t h e  9010 

and 9012 are the standard €PA methods for 
quantification of cyanido in a n  aqueous waste or 

I eachat o. 

' 
I !  

7.0 SAMPLING METHODS 

7.1 Introduction 
',T.' 

For the field sampling plans used in Addendum 7 .  -'of specific simpling ; 

methods hasbeen so!ected and the details of their uses and applications in 1 

the field have been carefully defined below. In addition to consistency of 

operations and minimization of repeated information, this standardization 

provides compambility of sample analysis resuks from location to loation in 

OU 1114. 

For each mcthod identified h l o 4 t h e  specifically defined portion is detailed: > 
however, complete specification of the method requires additional information 

that is refcrenced to the applicable SOP or provided in the field s3mpling plan 

(e.g., nominal or targot depth for a borehole). 

n n v &  

P ,I' 

7.2 Soil Sampling Methods 

7.2.1 Surface Soil Samples 

Surface soil samples are defind as samples takan from the upper 2 in. of 

soil. This typa of Soil sample shall bo gathered using a stainless steel or 
Toflon scoop. Care must h u~wd to tako t h e  sample to a full 12-in. depth 

I* 

b 
* 
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TABLE 0-8 

ANALYTE LISTS COMPARED 

Copper I 

I Antimony I Antimony I 32.00 I T .  / 

3 000.00 

I Arsenic I Arsenic I C b  I 

~~ 

I Manganese I 11 0oo.w i 0 Mercury 1 Mercury 1 24.00 

I 
~ ~~ 

I Barium i Barium I 5 600.00 

1 1  Cadmium I 80.00 
I Calcium I Calcium I c.0 ! 

I f. I Leod 
liacnesium I 

1 Potassium I I eo I 
I Selenium I Selenium I 400.00 1 

/' 
Uranium 1 I 240.00 Ii 

n d Vanadium 1 Vanadium 560.00 

- :-/tDv\-' 
' . t - f w  ' w,  d: . '  

LCL Background comparison should be performed for this compound to determine it luchar 
-'on is required. 

I? These metals constitute the OU 11 14 metals suite. Anafysis for the remaining metals 
will only occur at the wx:a water treatment system aggregate and :he Sigma Mesa 

c 

I - -  

_. ~ 

h e?. solar pond. / L O  5- 
4 5  Soil SAL based on €PA OSWER Directive 9355.4-12 (EPA 1994. U3013r 

wms 6:io prd 0-24 RFI Work Plan for OU t T 74, Addendum I 



JO 
and to cut the sides of the hole vertically t&e& that equal volumes of soil b 

are takon from sample to sample over the full 12-in. depth. Tho applicable 

SOPS are LANL-ER-SOP-06.09. RO, Spade and %cap Mcthod for Ccllection 
of Soil Samples and LANt-ER-SOP-M,lO, RO. Hand Auger and Thin-Wall 

Tube Sampler. 

7.2.2 Undisturbed Surface Sol1 Samples 

Undisturbed soil samples shall be gathered from tho first six inches of soil 

using the ring sampler method. This method involvos driving D four-inch- 

diameter stainless steel tube (ring samplcr) venially into the area to be 

sampled. The soil around the ring sampler is then excavated so that the tube 
can be removed. An undisturbed core sample is obtained by pushing the soil 
from tho ring sampler. The applicablo SOP is LANL-ER-SOP-06.11, RO, 
Stainless Stool Surtaco Soil Sampler. 

72.3 Dapsition-Layer Soil %rnples 

Deposition-layer soil samples are Jhosc. simp& collected from the first one 

inch of soil. Samples collected using this method represent wind- or air- 
deposited contaminants on the Soil surface [La.+' contaminants dispersed and 
deposited from stack emissions). They shall be collecr~ by using a stainless 
steel or Teflon trowel tn scrape off the upper one inch of soil. The applicable L 
SOP is LANL-ER-SOP-06.09. RO S ade and Scoop Method for Cotledon of r 

Soil Sarnplos. 

# .. 
TLI 

5 p  

?2.4 Manual Shallow-Core Srrrnples 

Small volume soil samptes can & recovered from depths approaching 10 ft 

with a hand auger or wi!h a thin-wall Tube simpler. The thin-wall tube sampler 

provides a loss disturbed sample than that obtained with a hand auger. 
However, it may not be possiblo to forco the thin-wall tube sampler through 

some soil or tuff, and sampling with the hand auger m y  be the m e  vhMe 

alternative. The applicable SOP is LANL-ER-S3P-06.10. R0,Hand Auger and .; 

Thin-Wall Tube Sampler. 
?* 
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?.3 Chip Samples 

Chip samples aro destructive samples collected to be representative of 
porous surfaces such as asphalt. concrete, wood, brick, unglazed clay pipe. 
and tuff. Oestrudive porous surface techniques are used ?or any porous 

object considered too large !or collection, such as a discrete sample. 

Examples include intact structures such as a roadbed or wall. chunks of 

debris too large for tnnsport. boulders or bedrock surfaces, and surfaces of 

functioning structures Chip sampling requires a chisel, drill, hole saw, or 

similar tool lo colloct a minimum of 700 gnms of sample to a maximum 

depth of 7 iW Tho applicable SOP is LANL-ER-SOP-06.28. RO Chi 
Srnpting of Porous Surfaces, 

,3 i 
i 

4 P P  

Trenches may be used to evaluate gcologic features such as soils or 

stntignphy. The minimum trench dimensions sufficient to expose significant 

geoIoc;ic materials and relationships on the trench wall are generally 5 to 12 ft 

deep by 3 ft wide The actual dimensions may vary depending on site and 
geologic conditions and available equipment. Trenching will also vary 

considerably depending on topography. ease of excavation. and available 

equipment. Sail samples will be collected from the backhoe bucket using the 

UNL-ER-SOPQ6.09. RO, Spade and Scoop Method for Collection of Soil 
Samples to preclude the nced for a confined space entry permit. 

7.4 liquid Samples 

The Coliwasa is design& for collecting liquid hazjdous wastes. It pormits the ’d 

representativk’sjmpling of multiphase wastes with a wide range of viscosity, 

corrosivify. volatility, and solids content. fhe main parts of the Coliwasa 

consist of D sampling tuba, stopatck. and closure system. The sampling ; 
tube is a S-h by 1.625-in:diatreter translucent plastic pipe (usually polyvinyl V’ 

chloride), or a borosjliw!dL~lass plumbing tube. The plastic Coliwasa is used 

to sample most containerized liquid wastes except wastes that contain 

ketones, nitrobenzene. dimethy!fanmide. mesityl oxide. and :etnhydrofunn. 

The glass Coliwasi is used to sample at1 other containerized liquid wastes 

except for Yrons alkali and hydrofluoric acid solutions. 7he applicable SOP is 

UNL-ER.SOP=O6.7S, RO. Coliwasa Sampler for Liquids and Slurries. 

r p y -  i 

t, 
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Field Investirorion Approach and Mcthodc Appendix D 

t / -  
LANL (Los Alamos National Laboratory)._Novembw-l932~ ‘tnstallation Work 

-./. 
Plan for Environmental Restoration,’ Revision 2, t o s  Alamos National 

/” 

Labantory Roeprz-LA;OR-92-3795, Los Alamos. New Mexico. (LANL 9992. 

k LANL 1993. 1090 
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June 8.1995 

70: 

FROM: 

SUBJECT= APPENOlX D REFERENCE 

On Tale 013 you cited 17-82 a5 the footnote tor ’7,’ underthe column heading 
Method Detedion/Quantitation Limit in %ik for cyanide. I found EPA 1991,0814 
on Betsy Barnett’s Master Reference List. Can we cite the more anent 
document? 

€PA (US Environmental Protection Agency). April 7,1990. %alernent of Work 
for Inorganics Analysis; Document numSer lLMOl.0, USEPA Contrac, 
Laboratory Program, Washingon, DC. (WA 1940,17-~1). 

Tom Johnston, Negtune, FAX 6524500 

tvtargargt ~~rgess ,  CIGI . FAX sa632 @ 

EPA (US Envirunmental Protection Agency), September 1991. “Conma 
Laboratory Program Statement of Work for lnorganics Analysis: Multimedia, Multi- 
Concentration,” Document No. 11MD2.t Otrice of Emergency and Remedial 
Response, Washington, D.C. (EPA 1491, W4) Unverified- 

Please return this note with your copy of Appendix D. Thank-you 
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MargxeL 

Hcr is thc rcfacncc number and drlc for the SW-M6 test methods L. rtccivcd from B. 
B ~ C K  today: 

22;, / EPA (US Environmental Prorccxion Agency). "Test Mcthcds for 
Evaluating Solid Waste." Volumes I A  IB, IC. and II, SW-346. Third Edition, 
office of Solid IVNC and Ernagcnq Response, Washington. D C  (EPA 1 2 2 )  

Tom J. 

L -/ *- 75 
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1.0 lNTRODUCl7ON 

This appendix limits the repetition of intormation roljted to field investigations 

by describing olamonts that are common to SUCW invcstigations at all 
Operable Unit (OU) 11 14 potential rolaase sites (PRSs). Those clemcnts 

inc tudc; 

c;*& 

- roleases of radioactive materials without simultaneous 

reloase of hazardous constituents: 

t ho  release of hazardous constituents at some PRSs 
may not havo bean associated with the roloasa of 
radioactivo materials, but human activities and action by 

physical farces would have dilufcd this isolation effect; 

- tho potontial use of fiold survoys and fiald scrconing to 

idontit), gross contamination and assist in sample 
solation for laboratory slnrllysos; 

the potential use of field laboratory analyses to guide 

fhld operations: and, 

- the uso of nnalytict-31 laboratory analyses to complotc the 

snmpling/anttlysos planned at aach phnsa of site 

investigation. 

Tho primary focus of this appondix is,on field invostigation methods. It is 
P k  based on the field sampling methods section of the Laboratory's lnstnllatbn 
1. 

/ 

- field survey mothods to idontify Contaminants in situ and 

field sample screening methods to be used at tho point 

of sample collection; 

fiald analytical methods: 

nnatyt;cal laboratory methods; and, 

- sampling methods. 

R N  Work Plan for OU 7 7 74, Addendum 7 13- I 6:to prd 341995 



evaluations. a Department of Energy (DOE) environmental chcxklist Yor either 

categorical exclusion or environmental assessment will be completed. 

* As part of the ES&H questionnaire process, excavation permits are required 

by the laboratory prior to any excavation, drilling, or other invasive activity. 

Acquisition of :he permits will be coordinated with the Laboratory's 
Risk ikwamm? Group (Hg and Johnson Controls World Servicos. Inc. f 

Acquisition of excavatbn permits must be scheduled as spprophto for each 
phase of fieldwork. All arms intended for excavation, drilling, or sampling 

deeper than 78 in. must be marked in the field for formal clearance prior to 

the work. 

& t : 4 1 4  ' 
t A 4 ~ - - -  mf3 

2 3  Health and Safety 

Ann= If1 of the Rf l  Work Plan for OU 11 14 presonts tho Health and Ssfcty 

Project Plan for all field activities within OU I l l 4  (LANL 7993, 7090). The 
plan presonts PRS-specific information regarding known or suspocted 

contaminants and tho personal pmtcction required for performing various 

field activitiedSarnples acquired os p3rt of this work plan shall be screened 'r 

at the p i n t  of collection to identify the presence of gross contamination or 
conditions that m y  pose a threat to the health and safety of field personnel. 

The field screeninq techniques listed in Subsection 4.2 of this appendix will 

be used. 

R F E  
K 

2 4  Support Services 

Controls, or other contndorslsu~ntmctors. Exiskg job ticket procedures 

will be used. The services these groups will -provide includ<'but are not 

fimi!od lo: excavating using backhoes and hont.snd loaders, moving pallets 

* * of drummed auger cuttings and docontamination solutions, and sctting up 

, I .  . ., -*  I . .  -. .* ,- , 

' signs and other warning notices around the perimeter of work areas. 
2 *>i: '\* ; p t  :*- m.::. * 

- -  - - . a  . I , , ( .  > *  
. -  

- I , - '  7 .  - . 8 +  --,:;,.. . 



ach CndMrthOdr AppazdirD 

sntifics several aspacts of the Labarstory's 
d sampling prrrcess that are not mentionad in Ihe 

. 7g plans. Standard activities that will bc usad to . ..I v--c*- ..- 
support feld operations (see Scam 20. Gemma] Field Operatbm) Ldude: 

Laboratory-required preliminary adivities and support / - 
procedures; 

identification and documentatbn of locations that have 

been sampIod: 

- equipment decontamination procedures: and. 

- mnagcmcnt of wastes generated by sampling a~iyirjos, 

Spocifc information such as sampling keatbns or target dc$hs of borchola 
is provided by the individut field sampling phn. The marhod destriptions 
presented htrc are intended to 

Asturance Project Plan (CAPjP). Annex 1 

governing standarc! operating proccduras (SOPS). 

Where reference is made to work conduded in ac~~~rdancs with panicuhr 
procedures. it is undcistood that the most current revision d the procaCunt 
win &e LLsbd 

2 0  GENERAL FIELD opERATLoNs 

Activities not asxiat& with physical, radiological. or chmical arulyses af 
emitonmental samples are described in this section. 

' *c- I I e .  

2.2 , ~tchaaologica~, Cu~tumt;artd.'Eca~ogka~ . I  . ' .  Evaluations 

Prior l o  initbting fiaMwork and as part of the Laboratory's envimnment. 
safety, and hcslth (ES8H) questionnaire proccss, archaeological and 

ecakgkal~evsl~ions shall be performed in all areas where the stface is to 
be disturbed, vegetation is to be removed. or invasive sampling k to be 

perlormod. Dopending on the rosuRs of the snhaeofogical and ecobgical 

* I d * -  , , .  



2.5 Envlronmental and OC Samplo Caardinatlon 

The Sampla Cwrdlnation Facility (SCFj has boon established by the 
Environmental Rcsloratlon (ER) Project to provide consistency for all 

investigations with regard to sample handling and tracking. Tho SCF is to be 
notified at least 30 days prior to implementing tho semphg operation. The 
notification will serve to alsR the SCF to the numbers and types of 

environmental umplos and quality control (QC) samplas lo bc collected and 
ahippcd. with the assistance ot the SCF thc numbers and typcs of sample 
bottles required to suppon the fiold effort. and the laboraatoncs to which the 
samplos will tta shippcd, can be determined. SOPS governing field quality 

c 

u 
sbould also bo consulted to idcntify changcs :o existing pmedures or 

additional procedurec, that govern campling operations. 
- 

/ ... 
- -  - 

- , "  . I -  

p #=riplions of 

provided in the L k " ' k ' ' ' E  ... ... I. !AN1 
wirh which coch type of field QA simple is to be collected iS betailed in the 

sampling plans in Chapter S of Addondurn 1. 

2 6  Site Control 

Access. staging, and sample storago areas will be d&gnated by the field 

team leader (EL). To mainrain sample integrity and adequate sample 

documantarion. all sampling sires will be included in one or sevam! cxclUJiorr 

zones. ExJLtsbn zones will be delineated by the FTL with the conamnonce of 

the d o  safely officer (SSO). ne boundary of an exclusion zone w n  be 
defined based on the n.a?urc. magnitude, and axtent of confined or pussble 

contamination; the potential for contaminant migration: hazards at tee site. 

for example. use of m o c h a r i a l  equipment: the prwnce of deUrical lines OT 

other utfities, sttueturet, tanks. pits. or tronehcs: and thc pmnca of steep 

bjnks or clitk. 



.- .* 

Boundaries of oxclusion zones may bo changed as operations progross. All 
changes shall bo designated by tho Fn. or desigwc with the  concuronce of 
t he  SSO. 

2.7 She Monitoring 

Tho OU 1114 Hoelth and Safety Plan dorails procedures required to ensure 
the haalth and safety of field personnel during fioldwork (IANL 1993, 1090). 

Enlry-cnto.dnd egross froq%*-tcs will bo eantrollod for monitoring purposes. r' 

All personnel entoring the sites must u s e  appropriato radiation monitoring 
badges, 2; tharrnoturninascent dosimeters (TLDs), and other monitoring 
dovices as spocifiod by t h e  SSO. Locations for drinking water, restroam 
facilities. ctc., will be identified by tho S O  prior to tho start of site activities. 
Protectivo clothing requirements will bo dctermind by the SSO ,-igned*to- ; 

-tho projectS-" L 

J.7- . .'=. / c 
H U  rr.L-- 

A - k .  

3) 
I L  

Field rnoasurernctxs for wind-borne contaminants shall be made and 
documontcc! .priof lo, during. and attor surfaco sampling octivitios. Oualified I 

hoalth and safcty personnel (or designees) aro responsible for th i s  

monitoring. Results of moniloring will bo utcd 10 ovalunto passibla oxisting 
hazards at tho sito in ordor to -&iff current conditions nnd specify ; 

personal protcctivo equipment. All pcrmnnol am roquirod to visually monitor 
for oxtrorne wcathor conditions, lightning, or othor physical or onvironrncntal 
hazards that may devolop. Porsnncl aro roquircd to notify tho SSO whan 

unanticipatod physical or anvironmontal hazards develop. Potential site 

hazards am discussed in dotail in Annox I l l  of the RFl Work Plan for OU 1114 

( U N L  1993, 1090). 

O r F r * .  

d +r m: A* 

2.8 Contamination Control 6.'. Acrid ~.~ & $  ;- +L y- 

UE ,?Fur 
/ I  -, (.zn;ou - a- F.r ,P* 

d 8 K  F;rr +?"t 

TO cnsuro sampla inlogrity, to maintain control over sampling waste. and to .,A 1-6'~ ?'- 

avoid contamination of the site office, docontaminatbn m y  be required for 
I ,  * L ' 7 i  - -  
cd T i - . . .  personad, oquipment, and vohiclos moving from onc tone to anothor. 

Thcrofore, n contamination reduction zone (CRZ) surrounding t3;;Acetp,,aar. I ocJ, 
/ rPCr 

?L cov ic ls r  4 -  
wlmtr will dopond on the n u m h  of stctions required for decontnminotion 
ZOnO(S) shall be astablishod./A/_conraminotion redudion corridor, tho sizo of 4 r r h L  I : J ~  k - 

. 
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-. -. 

i * UNL-ER-SOP-07.02. RO, Samplo Containers and 

Presewation; 

- LANL-ER-SOP-07.03. R t  . Handling, Packaging, and 

Shipping of Samples: and. 

LANL-ER-SOP-01.04, R2. Sample Control and Field 
Documentation. 

I 

2.1 0 Equipment Decont;rminntlon 

Decontamination is performed as a quality assurance measuro and 3 safety 
.----> 

,buL-tdJaP- ;.a6 26, 
&Ooh!iq: wkCA of 

u 
f.”?!:N y?-Z requirements of the approved site-specific wasto management plan? 

procrrdon. All equipment decontamination practices shall conform to rho 

Decontamination prevents cross-contominorion among samples and hclps i _r--+r-, 

maintain a clean working envidment for the satety of personnel. Sampling 
tools are decontaminated by washing, rinsing. and drying. Disposable mmplc 

collection devices will bc used os dcemod necessary to eliminate costly - . ”-- ..- - - . _, , ... , ,*. 
deco@ynhation . procedures in tho field. 4 h e  effectiveness of the 

’ ‘. 

Y., 

\; 24,; :*+ +,‘Id*: 

f . _. q d  p-ne 
” decontamination process is documented through ,tinsate blanks submitted-for/ 

Cabralo_otv . _._ analytJ ... . sis Steam cleaning is used fdtlnrge machinery, vehicles. 

auger flights. and coring tools used in Soroholo sampling. 0econ:arnination 

fluids. including steam-clcaning fluids. are considered wastes and must bo 

coll&ed and contained for proper disposal. 

2 1 7  Waste Management 

__.- * - 4 - -  I--.--- 

,*,I’ 

<-A .. 

d /. , r 
0 .  /- **/ L- r ~ J W  - r i  uml+,. 

p-*- 9 A 

, ’ . W t L  r:. ,/w- d;t , 4 
Wastes produced during sampling activities may include borehole auger 

cuttings, excess samples, excavated soil from trenching. decontamination 

and steam-cleaning fluids. and disposable materials such as wipes, protecfivo 

- 4 2 ,  .x- *,, 
y # a?:. :,a Jc,’ ,.’ ’?’ 

clothing. and sample bottles. Hazardous waste. low-level ndiooctivo waste, 

transuranic was!e. and mixed wasto (either low4evel or transuranic) may be 
I - 5 - Y % .  

, ’ .., ’ 

encountered in OU t 174. Requirements for segregating. containing, 

characterizing, treating. and disposing of each type and category of waste 

are provided in an administrative procedure (AP). UNL-ER-AP-05.3. RO. 
Management of Environmental Rostomtion Program Wasto. 

1 
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LUL m- 13 

.- -. If q u l r e d ,  deconlarnination statiom win bc sat up to reduce contamination 
* ,  as p a m r w l  m e  toward the end of tho contamination redudion coMof. 

* w w  co n m  cantarn&. 
r 

nthrr 

protective aqu’pment shall be conducted. 

J :- starting with the mast 
progtsssiw to thc I 
shall be far enough apa.7 to minimize aoss~twninrrth. n e  fpadng will 

ntamineted items at the firs st3tkn and 
tanmated items at the final stallon. The statbns - r:; 

- b 

be basd on b e 3  ptofcssional judgrncnt of the FlL 

identifying information. Efforts shall be made to keep t h e  volume of y 

decontamination materials to a minimum. Parsons involved in performing the ’ ’ 

actual docontamination Wilt generally be dresed  in protbctke dothins me 
levo1 below w b r  tho exclusion zone workers are required to wear. Prior to 

leaving an exclusion zone or central dccantaminstian a m ,  all personnd and 

equipment shall be monitored by a radiation control technician far radioactive 

contamination. Tho choh of monitoring technique it to be decided by the 

.. 

- 

Cn (or Fn dorignee) and thc S O .  

Penonnol entering an exclusion zone in which personnel dccontamjmtion is 

required must follow the qmcifiod decontamination pracodures. Personnel 

who are not rcquirad to woar the maximum Iwel of pmtactivs clorning m y  
bypass the decontamination stations for pr6tsctivo clothing that they arc not 
wearing. 

2.9 Sample Control and Documentation 

Sample packaging. handling, chain-af-custody, documcntation, and shipping 

proceduros are prowidad in the following ER Projw! SOP% 

LANL-ER-SQP-01,01. RO, Genamal lnstrucrions tor Field 
Investigations; - 

3/16/95 630 PM 0 -6  FJI work Plan lor OU 7 7 74. Addendum T - 
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Field Invcsti,curibn Approach and Mcthdr AppoldirD 
I 

c 

b. 

L- - 3.0 STANDARD SCREEKING METHODS -. 
I 

I* 

In all sampling plans of t h i s  Addendum 1, a 
been used to identrty certain fiald cpcntians 

4 use of wch tables Is d8sEt.M b l o w  drip ‘(.-LI--l as 
an axample. Methods hew in accordance whh requirements 

dolincatbd in the 

sklablohas d c 

and p n e l y s i ~  
c 

4 J ,:: 

g C k U A  rnflti4) / 

.. 
-1 

+ I  

*s-burq-rJ_Lodcd 
a h t y  Assurance proitct Plan. 

3.1 samples  -k and Sampltng M4thods - LI 
1 -. .- 

The hub eolumnt on the left side of Table 0-1 identity. by PRS, the sampling 

location or typc and description. The next six columns identify the following: 

depth interval (as appropriate), total number of samples to bc taken, qMca 

far rcoording oach sample identification number, and tho types and number 
of quality assurance (QA)IOC samples to be analyzed. t7re sampling 

methods or activities identified in the first column aro SpcCifilly ddined 

&low. Sampling methods are doscribed in detail in Sactian i .0  of this 

I - 
*, 
z- 
,- 
- -  

- 

L1 

- appendix. u 

d 

3.1 .f Us. of the Standard Screening and Analysk Tables 

Tho screening and analysis tables serve two major p u p z e s .  First. they 

cloaarfy and conckcty sunmarke the dotails of a sampling plan l’”iey: 

- Identity sarnplirts locations. 

- indicate sampling methods and spatial sampling 
intervat, 

- identify the scre-ening and analysis measurements ?or 
each sampls detailed in Ctwptct 5 of Addendum 1. 

explicitly identify L+C CdIedFon and analysis d field quality 
aswmnce samples. and - give a repnsenta:ion of certain options and uncerralnriu 
in the pkn. 

The tables atso provido the detail needed to estimate costs e t a b  whh - 
?he inved.gtbn. 
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\ -- TABLE 0-i" 

EXAMPLE OF SCREENING AND ANALYTICAL REQUIREMENTS FOR A SAMPLING PLAN 

+# 
l -  (v (v 

- I  ' I *  
i i  
T- 

! I  
, .  - 
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Appen& 13 Fir?.. invcsrirntion Approach and Mediocls 

OVA headspncc to5t 

HNU headspace test 

Ensysm P C8 immunoassay kits 

FlEU ANALYSIS I INSTRUMENTATlON 

TABLE S 2  
INSTRUMWTATlON AND METHODS FOR PROPOSED ANAlMlCAL 

LEVELS 

ku: 

I REU) SURVEY AND SCREENING I 

U80RATORY ANALYSIS I INSTRUMWTATJON 

€PA ptwfccol for sail, air; and water analysis for s8miVolatile orgunk 
compounds and metals using Los Alams, o/f-sh% or mobile laboratorks 
fypiGally includes the following instrumentation (€FA 7992 720f3: 

Gas chromatography (GC) 

Gas chromatognphylmass spectrometry (GC/MS) 

Inductively coupled plasm-atomic emission spectroscopyflCA@(=cp-A& 
/ 

PoHable instruments: v 

Field gas chromtognphy (GC)/fbmo ionization dotoctor (FID) 1 

6.70 Ptd YW95 R R  Work Plan for OU 77 14. Addendum r 0- 7 7  
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3.2 Stmning,  Surrrrying. and Ana!ysIr M o m  

Very pr&a hngwgc, as doscribed bcbw, has been adopted in Addendum 
1 to refer :a categories of measurements. .Lpbr* n -7 summarizes 

instrumentation and methods to be used or designated analytical 
approaches. 

7-  meld Surveys (or surveys). Dirod reading or rocording ins t rumts  are 

usod to scan the land surface to make maasuroments of in Situ conditions. 
Commonly, suwoys provido data of lesser precision than more dafin??ive test 
mothods but they c a n  provide resub vary qukkb. The minimal sample 
preparation Involved g~wra l !y  Limits surveys la collecting infomation related 

to visual observation and surfcia! tontaminatbn, or to antaminants emitting 

high energy radiation that c a n  pass through the sample matrix to tho 

detector. It also limits radiological and chemical infomation to gross 

categories rather than the identification and quantitation ot specific 

contaminants Gamma ndioactiv'ky is a cOmmOn target of field surucys. land 

survoys and borehole logging are also includcd in this category. 

2. Weld Screening (ticld sample screening or screening). This IS the profess 

by which instrumcnts or observations arc applied to sampies at the point of 

collection to measure the  presenco of contaminants or to detem'no othar 
propccics of the sample. Tho quality of data provided by screening and the 

associated level of data review is comparable to survey data, but the ability to 
identity and quantify specific contaminants or marc focused groups of 

contaminants is improved in some cases. Gross radioactivity (beta/gamma) 

and organlc vapor, arc common targets of ficld scratning. Lithologic logging 
of core samples is included in this category. 

3/16/95 630 PM b -  TO RFI Work Plan for OU 7 7  74. Addmdum 7 
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.. I 
By meraging data from replicate screens. preckron comganbk to Iahra! -* 

-: 
lyses may be obtained. -. -. 

3, meld Analyds (or field labamfory analysis). This utegw represents tha 

for urbmcssion to tho analytiral laboratory. The60 analyses are conduQed to 

pmvida information to direct voluntary corrsctivo actions (VCAs) of to dime2 

which s m p l o s  are submitted far further analysk at tho analytical laboratory. 
Samplc preparation is more rigorous than that usad for r=rming analyses& (2  
but not as rigorous as that used for tabomory analyses. This albws for -: 

collacting infomtion beyond that which can bc calfecled by weening or I 

surveys alone. Field analyses may pmvide a quality ot data that is mre .- :- 
mhgant than screening or survey data. The level of data review is g&ly tr 
more detoilcd than the rwiows imposed on screening data. Analyses .-.. 
conducted in field radiolog'ical trailers and with the fie& gas chrwnatoya* -s- 

(GC)/flamo ionization detector (FID) arc t.ncluded in this ~~Cegory. 

? 

r -. initial amlyses conductad on samples in the field p h r  to selscthg samples . -  -. 

u 

c ." 
4. Laboratory Analysis (or anatytieal f d h t o r y  ahsfyss), This atregory -7 

represents the primary analysis for which S~mples  arc co l ldd  b u s e  the 
data are generated in a highb controlled cnvironmmt. the appanmky for 

gcnerating data of incamestablo quality IS generally mnsidend to bc greater 
than screening. survey. or ticld analytical data. Of all data types, tho level of 

quality control and data scrutiny IS typically Sraatast for bbxatocy analyses. &qIy4os are commonty provided by off-sbc anaIytical laboratories but 

may bc provided by Los Alamos National Laboratory (WNL) anal>7&1 
group, espial ly in the case of highly t a d i a d v e  samples and samples 
requiring very rapid turnaround. 

u 

J 

For each of t h e  sampling categories in Tabto0-I. several mcasurernent 

techniques are identified by vcrkal columns. The individual mcawremcnt 
t ech~uos  represented by each verkal column are idcntifiicd in the idlawing 

scctuns of this appcndir %,,ion 4.0, Rdd Surveys and &eeniw scdim 
5.0. Gold Analyses; and Section 6.0, Laboratory Analyses. 
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4.0 FIELD SURVEYS AND SCREENING 

I 4.1 $1 Radiological Survays 

I Fiold sulvoyx nro primarily walking scnns of the land surface using direct ,‘ 
reading or recording instrurncnts. Field nurvoy data and scrooning datodor i ,  
oxamplo, rndioactivity or orgonic vapor rneasuremont&’& used to identify 4 

from field surveys ore not comlusivo evidcnco of PCOCs below triggcr fovals, 
positivo results obtained at an early staga w n  0110,w timely redirection of a 

sampling plan. For convonionce, land survoys to identify and mark locations 

7- ’ 

fi  

I tho prcsonce of contaminants or structures in tho field, 4v hilo nogativo rosuhs 
I 

C 3 f L l  
from old drawings aro included in this category. 

4.1 Fiold Surveys 

Radiological survoys aro conducted to identify the prescncc of radioactivc 

contarnination at a sito. Sovonl instrurncnts are suitablo for theso survoys: 

microR mctars, sodium iodido (Ntrl) detectors of vorious sizos with ntcmo!ers 
ond s ~ ~ G o i g e F - ~ ~ l J a ~ d a ~ ~ l o r ~ s ~ - ~ ~ h ~ - E S P - r  bardgamma 

me:ors),~lDLEFt, and-Phoswichf7hc-~p&ifiC’‘usds of each motor are ;*’ 
discussed in tho following subsoctions. 

~ F . r ( 4 i ~ t r m m f n b  Cor d c c r r Y t ~  O F  /vd - tn??q< r h ~ ’ * h . ~ ~  

d‘, 

4.1.1.1 Gross Gamma Survoys 

Several instruments are suitable for gross g3mm survoys, including microR 

meters, Nal detectors of various sizcs with ratemeters or swlers. and Geiger- 

Mueller detectors. The preferred instruments are microR meters with the 

ability lo measure to 5 pRlhr, 2-in.-by-2-in. Nal detectors with a ratemeter 

capable of displaying 100 counts per minute (cpm). and tho ESP-1 
betalgamma meter. Some discrete- or continuous-measurement recording 

instruments are also available using the same detectors. Surveys are 

conducted by carrying the instrument at mis t  height, walking at a slow pace, 
and observing and recording the ratemeter response. Mensurcmentr; m y  
also be made at the ground sur!!oce to aid in verifying the  prcsence of 

localized radioactivo contamination. 
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Appenalr D Field Irwcstiration Approach and McLIIodc 

4.1.3 Combustible Cadoxygen Detector 

A Gastech Model 1374 or its equivalent will be used to determine the 

potential for Combustion or explosion of unknown atmosphoros during drilling 

and intrusive activities. A typical combustible gas indicator (CGI) determines 

the level of organic vapors and gases present in an atmosphere as a 

percentage of the lower explosive limit or lower flammability limit. Tho 

Gastech Model 1314 also contains on oxygen dotector to identify 

amosphores that are deficient or enriched in oxygen. For health and safety 
purposes. the CGI will be used (if appropriate) to monitor 8tf?wSphOreS durins 

some intruSive activitios. 

4.1.4 Land Surveys 

Land surveys will be used both to document all sampling locations and. if 

needed. to locate .eithr former or buried structures. In a11 cases. the 
documentation requircments for the survcys are plus or minus 1 f! horizontal 

and plus or minus 0.7 h verfiml. The survoy procedure used is U N L - E R -  
SOP-03.07 e R t  e Land Surveying Procedures. 

// 

4-1.5 Geomorphic Mapping 

Field or geomorphic mapping is r 

contain potential contamination, some &individual sampling plans in 7 

Chapter 5 require the identification of watercourses or drainages. Preliminary 

fieldwork 3t OU 1114 indicates that on oxpert field geologist is required to 

map currentday precipitation runoff channels. The geologist will correlate 

currentday drainage channels to the historic channels that would have 

carried effluent from OW 1114 outfall kcations into :he lower gradient aroo at 

the floor of !he canyon. To assist in correhting current drainage channels to 

d s s i s t  in tho -/ lmtidir 
Yird 

,&&fain sampling points. In -oderu  sample drainages judged most likely to 
/ - 

c 

/ 

i * c  
historic drainage channels, the geologist will use field mapping. aerial 

photparapbs, topoatmhic maps. and other archival information. The 
requirements concerning !he use of archived data y ' 

i/i 
Sevcnl PRS aggregate drainages and channels are well defined from the rim 
to !he floor of the canyon. Other aggregates will require mapping as 

described above. Professional judgment allows placing representative 
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4.1.1.2 Low-Energy Gamma Suiveys 

g I* Either !he ROLER or the Phoswkh detector may bc uscd for- n Both are optimized far the detection of kwanetrgy gamma photons. such as 
the 60 kcV gamma emission from americium-2Al or x-rays that accompany 

?ha decay of hoavy rsrdionucldes such as uranium. thorium. plutonium, and 

other transuranic radionuclides. Discretrot continuous-measurement 

recording options aro available. Surveys arc conducted by cpnytng the 

instrument close to (Le., within 12 inches 09 the ground surface and 
obsorving the ratemeter or scaler. Moasuremcnw may also bo made at the 

ground surtmcc to aid in verhing the pfescnca Of kxatiized contamination. 

J 
h 

4.1.2 Organlc Vapor Surveys c ... 
*_ 

Organic vapor dctestors win be uscd :a mnitor breathing zones for porsonncl 

safety in sample collection and handling areas at ou 1114 sites. Two typs 

of detectors, a photoionization detector (PLD) and a flame ionization dete3or 
&,I bc usod to survoy a wide range of organic vapors as dwnbrsd 

below. 

L: 

Yk 

J <  
. .  

A Model PI 101 PID or its squivalcnt will be used. This is a g a m 1  wwcy 
instrument capable of detecting real-time concentrations of many complex 
organic compounds and same inorganic compounds in air, The instrument 

can be calibrateta to a particular compound: hawover. it cannot distinguish 
among detcctoblo compounds in a mixture of detectable gases. 

4.1 2.2 Flame lonlntlon O o f e c t o m f l  J 
A Foxboro Model OVA-128 FlD or its equivalent Will bo used. An RD c a n  be 
used as o goneral scrconing instrument to d o t e  the prescnce of many 

organic vapors. Its rasponsc to an unknown sample is relative to the 

response et% gas of known cornposhion to which the indrumcnt has h e n  

calibrated. Its quantitative uscfulncss is thcrcfor limited by the eofnprabilify 
of the sample gas lo the calibration gas. 

-m 

9 % 
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--. 
a. 
c, sampling locations o r  esTablishing placement of 8 systematic sampling grfd 

on field maps. Representative sampting locations must prwide adequate 

coverage to assoss dissemination ct menrial contaminan% m the dtahagcs 
Corrcc, u30 of WclldoCumSrrted judgmenU\ sampling paints will affw less 

-,. 
d " I  

.- -. 
* 

4 5  FMd Scnrning 

Scraening mearurammts ate agplied at !he paint at sample Co~e~ZiOn, in 
barehole headspace, and m excawations to a n t ' @  gross contamination and 

.-. 

.- 

._ .. to assess co_n4itjons atfeetino, the health or safety ot field personnel- '.: 

explicitly iden!rty the use ar role of samplo screening measurements 
however. tho standard analytical tablo for each inv&@4*hn shall show thc 

methods to be us&. 

42.1 Radiological Screening 

Radiological screening is conducted to identify tho prcrence of 5tass 
radioactive contamination of Sam$= and personnel. Several i n s t w n r t  am 
suitable tor these survays including rnktoR ma:ors. MI dctcctors d various 
sizes wilh ratcmctars and salcrs. Goigcr=Muoller detectors, and alpha 

scintilbt*m dotmom The specifc uses of each mtcr are discussed in the 

folkwing suhscerkns. 

42.7.1 Gmss-Garnma Radiological Sctsening 
I 

Field scrocning 4/ samples for gross-garnrna radioactivity will be done using a J 
hand-hold Nat dciector probe and ratemeter or the ESP-I beta/ganma 

rnctcr. The Nal detector is held closa to the simplo or core and is capable of 

identifying olcvated concentrations of certain radionuclides as an increased 
reading above instrument background Icvels. The rCsp6n3e is bast 
interpretad as a gross indicator of potential contamination. 
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4.2.1.2 Gross-Alpha Radiological Scroanlng 

Field screening k&mples  for gross-alpha radioactivity is conducted using a *'' 

hand-hold alpha scintillation dotodor and a rcltametor. The dettxto is held 

closo to con!ac? with the snmplo or core and is capable of detecting on the 

ordor of 100 to 200 pCilg for a damp soil sample. However, dotectiand' 
alpha activity can be difficult in moist samples because of shielding by the 

water. Tho instrument cannot iden!ify specific radionuclides. 

/ 1 

a,Jdr . rm 
i 

?*' 
A. 

4.2.1.3 Gmss-8ota Radiological Scresning 

Fold screening p stlmplos for grosscbetcr radioactivity istconduetcct using a *: 

hand-hekl detector. A typical beta dofector consists of a Geiger-Muellcr tube 
with a thin mica window protected by a sturdy wiro xrccn, When held close 

to contact with the sarnplo 'or-core,.tho dotectof (with window thickness 

between 1.4 to 2 mglcm?) is wpable of detecting gross beta activity down to 

energies of 40 keV. The gamma sensitivity of such a detector is 

approximatoly 3 600 cpmlmRlh, The beta etficiency (determined asr- Y 

percentage of 2:: omission ratc, from 3 1-in,diamoter sourc$ir with scrcen ini' #' 

placei is nominally 45% for strontium90 and 10% for carbon-14. Screen * 
romoval incrcasos efficiency by 4596. This bet3 detector is alpha sensitive 

abovb 3MaV. 

- - J -  2 )4.,? 1,' .-..uA 0 -  ( l 4 *  e*< a. W..J ' .J 4 /; 

--- _ _  - - / /t 

* /  

L- -,/ 

7 

A 

42.2 Organic Vapor Dotactors 

Organic vawr  detoctors will be uscd to screen borehofo coros and d l  

samples at tho point of collection to identify Srossly contaminated mmplcs 

PlOs and FlDs (described in Subsection 4.12 of this appondig will be used 
to improve the probability of detccting a wide nngc of vtipors. 

,' 

C .  

L* --. 
&. r. 

-? 

J 

, : 

h 

:_ . 

c) 

42.3 

Porlable enqmclinkcd immunosorbcnt assay krts such ? s * a t s  will 

Pol yc hlorfnstod 8 ip hon yls 

* I  
9 

be used to identity areas of polychlorinated biphenyl (PcB).conUminatbn in 

bo follow& in using these kit& Tho method is d e s i q k h  to provide indication J 

of PCB contamination abovc 5 ppm. VJhen necessary. Seledcd confirmation 

samples for lahratory analysis will be collected from areas to confirm the 
resutts of the PCB screening kits 

i 
the fiold. Manufacturer's instnrctbns and the draft SVf846 Method 4020 will 4 k*: 7 

L E?4 rplpt, I A Q ~ >  / + +Ffi*' 
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contribute to sampling decisions in the field and ultimately translate to 

reduced costs, The decision to use the mob&diologicaUamry or to /' 

/ 

arsl?tV 

J 
xnd samples 10 fixed laboratorios res t su l t imdf i i lh  the f- e&=-/ 

,jFPLf& may be delegated as necessary. Field radiological analyses ate 
discussed in the following subsedions. 

5.1.1 Gross-Alpha and GrosMeta Radioactivity 5 

Measurements of gross-alpha a n d h a  radioactivity can be used o assess \ 

the presence of plubnturn. umnidrn. and americium i spmples&lthough v 

Despite&& limitations regarding anolyte selectivity, these measurements 2 

can be used to guide field operations. bios sample selection, or provide an 

initial assessment of the sample ndioactivity for health and =few purposes. 

The method uses dricd soil samples in a fix& geometry with measurement 

times of 15 to 20 minutcs. Octcction limits are approximately 60 pCVg for 

3fph3 emhers and 20 pCilg for beta omittors. 

4 f:.w 

/ A 
*-#F k > & A d  c* 

4 
i d o n t i f i i a  fwtf  individual radionuclides, i s n o t p o s s i W b y  this method. 'I * 

5.1 9 Gamma Spectrometry 

G 3 m m  spectrometry can be us& to quantify gamma-emitting radionuclides 

in soil samples by determining the intensities of gamma photons emitted over 

a range of anergies. Dried soil samples are counted in a fix& goometry using 

computer-based multichannel analyzers equipped with NaI or germanium 

detedors, Deteabn limits are isotope specific. 

Field GCIFlD analyses will be used to identify areas with hydrocarbon 
consmination: for examplo, to identify the extent of areas to bo excavated 
during V a s .  An adaptation of SVJ-846 Method 80'15 or 478.1 for total L 

A 
petroleum hydrocarbons (TF") will be us& and can!im:ory samples will be 
x n t  for fmec! hbantory analysis to verify that petroleum conbmination has 
been mmcd~ted. The field method. sensitive below the proposd 700 pprn 

cleanup levels, can be mndardited apinst various petrolcum products (tor 

example. Stoddarc! so~vcnt or diesel fuel) or site-specific materials (for 
example. spilled petrolcum produds thot have woa!herad). 

' .  
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Field h v ~ s & ~ , @ o n  Approach und fbfedtdds ApptrzdixD 
.- \. 
'- 
c 

L, " 
4 2 4  Lithologic Logging * 

Lithologic logging of drill cores to describe the p h y h l  nature of batehde 
w: - 
1. 

coros will be performed by a geologist capable of describing subsurface 

ldhdogies and differentiating tha various strata of Eandelkr Tuff. 
--. 
*.r 

'_ s 
.-* '_.. 

5.0 FIELD ANALYSES 

Section 3.0 of this appendix dafinos field anatyses used in this work plan. 
These analyses will bc used 10 identify arms of contamination, to select 

J 
samples for confirmation by laboratory analysis, and to provide prcljminary 

. e  and final radiological and chcmical ana&& of samples 

radiological analyscs will be conducted usin the d G * s  4 
In addition, the mobi 4 chemistry van will be used to provide chemical 

e a 

van in accordance wiih&-q z w u i c 7 7 r r u . A r l  proccd&s A ser&s MRLlOO through MRLQOO. J 

analyses. Mobile radiochomial and chemical analyses Will ba conducted 1 
eithcr o q t e  or at an easily accossible Icqation. following the anatyscs 

, . t the discretion of doscribfd 10 S u k e n s  5.1 and 5.3 

adjusted to provido the ncccossjry analytical sensitivity, selcctivty, precision, 
and bias. For example. counting times for radiological analyses may be 

adjusted to provide raquirad sonsitivitics whilo maintaining accoptable 

-~ :: r J  Qu * 

. -  
th$@~~+rnobito laboratory personnel. 4 exporimcntal conditions m y  bo J '  

/ 
turnaround times. The ficld analysm will b c  conducted using fiord 

doscribod in Subsection S,& x-ray fluoresconce + Subsection 5.3. 

5.1 Field Radiological Analyses 

For areas with suspactod ndialq$cal contamination. an accurate estimate of 

sjrnpfo radioactivity is required beforo the samples can be submined to the 
SCF. Tho t S T - 9 ~ d i o l o g i w l  analysis van will be used to conduct J 
preliminary radiological analysas to 

used to identity areas of 

m k s  fall within Department ot 

Transpoflation (DOT) shipping J 
indica&&ich 

J 
that may 
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53 Mobila Chomlstry Analyses 
.I- 
7 ,  

I. 

4 -. 
4 

f2 r 

J ?  I. 

wlychkrinated biphenyls, 

ML0274 through MI.0720 wil be used for these ana+ The intent is to 

minimize hlmaround times, sample handling, and anaQs8s cas% yet provide 

data at a level of analysas appropriate for making futuro sernplirtg and 
cleanup decisions. The mobila'chernrJry anatykal prcceduras am based on 

stadard Emriromtal  Protection Asency (EPA) artaly-t'd prototds. 

sa1 

.I, 

- 
x+.y ~uorescme   pro^ for M ~ W S  

4 
-, 

Mete! conccntrations in solid matnccs may be detmined using x-ray 
I fluorcscenco (XRF) spodrascopy. Imtrumcntatkn consists of a surce  for 

samptc excitation (x-ray tu% or radioisotope), a solid a t e  &0p0-1 

c 

w- 

.r 
counter detector. a saff@lc chamber, and 3n energy analyzer. D M  soil or ' 

cwhod dobris sarnplcs are placed in a sample chamber. cxatod. and 

counted for finite time periods (c.g.. 400 se~dnds). 

Metal action-level detection limits may nOt bc achieved in fieM *kti8IJmeraS.jk// 

n 
- r 
. .  . _ I  

L M  

/ 
J 

at metal5 may S Y  be detected, Even g c s  
valuable information for =Oil or debris 

assessment. An ER SOP for XRF anatyses is currently in technical ravicw. J Tho field t a m  will faliow guidance from the XRF SOP it it is appfmdwbk.+l 
&piing &bgi< A. OtheNJise, calibration and field p r o c O C u ~  J 
recommended by the instrument manufadurer Will be followed. 

6.0 UBORATORY ANALYSES 

Sub-ion 3.2 of this appendix pravidcs the definition of labontory -lyses 1 
8 USXI in Addendum I. Data gcndntdd in fixed bbtatonts arc intended toy 

bc of tho tlighod quality. samples submitted J 
4 

J 
5' 

. to an anal$ical laboratory will be pacbgod. ~ i p p d .  andfnckd by the ER 
'J Project !Sample Coordination Facility. / 

L 

Uct- J - A  
s r h u d  Y 

Tablo 0-3 d a l f l i m l  methods f i  for sample analyses. The 

following lisf clarifies a few of tho analytical methods that appear in Table 0-3. 
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TABLED-3 dcz 

Gross alpha 

Gross beta 

- 
SUMMARY OF ANALYTICAL METHODS'FOR t: OF 

SAMPLES COUECTEP AT OU 1 7 7 4  

Gar flow proportional counter 

Gas flow proportional counter 

Isotopic uranium (uranium234, ton exchange and alpha spectrometry 
-235. -238) 

I Isotopic Dlutoniurn Idutonium-238. I ion axchanae and alDha smctrometw 

3.00 pcdg t¶ 
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Appcndit: D Field Invesrirarion A-p-wrouch and Methodr 

the site. or ore such common consrituonts in the 

environment that no SAls have been dofincd for soil. 
Ta-Ke-w. compares the TAL morals list and the OU 11 14 

Appendix VI11 default suite to the SAL in soil. 

/ - Mercury (SVY-846 Methois 7470, 7&?7). Method 7470 t' 

is the standard €PA method for qwntifbtbn of mercury 

in aqueous waste and groundwater. Mothod 7471 is !he 

EPA method for quantit'ication of mercury in solid and 
sludgetype waste. 

A 

* Cyanide (SW-846 Methods 9010. 9012). Methods 9010 

and 9072 are the  srandard €PA methods for 

quantification of cyanide in an aqueous waste or 

leochate. 

f 

if 

7.0 SAMPLING M€TI-IOOS 

7-1 Introduction 

For !be field sampling plans o d n  Addendum 1, a-stm&?&ifk sampling \' 

methodshusbeen seleacd and the details of their uses and applications in ! 

/ 

ha*++ 

the field have been carefully defined below. In addition to consistency of 
operations and minimization of repeated infomation, this standardization 

provides comparability of sample analysis results from 1ow:ion to 1oca:ion in 
OU 1 7  74. 

k r  each method identified befowfthe specifically defined porhn is detailed: y" 
/' 

however. complete specification of the method requires additional information 

that iS referenced to the applicable SOP or provided in the field sampling plan 

(e.g, nominal or brget depth for 3 borehole). 
: 

7 2  Soil Sampling Methods 

721 Surtacs Soil  Samples 

Sur?ace soil samples are defined as samples taken from the upper 72 in. of 

soil. This type of soil sample shall be gathered using a stainless steel or , 7a 
Teflm-suxp. Care must be use0 to take the sample to a full 12-in. depth b' 

I 
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U!L CST-18 Q o u  2: 

Field Tnvesti3qarion Approach a d  Merhodr AppEnrGrD .1 

.. -OwfJ/I2/R5 tf:32 e 5 o s f l 6 s 4 6 3 t  - 
-4 c 
r 
Y 
-1 

r 
r ,  

-I  - Gross a l p h ~ e t d g r m m a .  This referr to the labratory 
3 analysis for the total activily of the sample for each of 

thew types of radiation, 
1 

C. 

e,, 

4 
-* 

0 Isotopic analysaa Tho fcllowing isotopic amlysas may 

be selected based on the gross alphafbetalgamma 

analyses done in the radblogkal van. 

”. .-I 

I.. 

0 Gamma spectroscopy. This refers to quantification of 
. 1  

LI individual radionuclides by measurement of photon -.. 

emissions mer a range of energies. 
i 

L’ 

*a. 
.-- 
* 

r: . Isotopic plutonium. Radiochemical separation at 

plutonium from soil is folfowod by alpha spactromety lo 
c; - 
* - ‘‘ 

quantify each isotope of plulonium. & 

L I  
I .  

I 
-L Isotopic uranlum. Radiochamiwl separation of uranium . .. . - 
u - from soil is followed by alpha spcctrometrf to quantify 

each isotope of uranium. .- 
L - Sttontium-90. This refers to radiochornical sopantion w 

activity by gas proportional detectors. 

J - Tritium. This refers to measurement of tritium in soil 

moisture. Soil moisture is distilled from spit, and the bw- 
energy beta emission from tritium is measured by liqui d 
scintillation techniques. 

CFR Appondlx VI11 Metals S u b .  The 40 CFR Appcndb 

Vlll metals suite or the targat analyte list (TAL) metals Will 

be us& as tho defauk list of metals where no subset has 
been specified for analysis. At OU 1174 there is no 
dccumented uw ot several metals on the Appendix Vlll 
or TAL mctalr list (including antimony, ar?;snk. &anum, 

selenium, thallium. and vanadium). For several metals OCI 
the Appendix Vlll list (including aluminum, ca&aJt, iron. 

manganese, and zinc). the screening adion level5 (SAb) 
are far higher than any waste concenlratjons expected at 

WW95 6:tO PM 0 9 22 RN VJark Plan lor OU TTTQ, Rddandum f 



Calcium i Calcium I C 
Chromium 111 I Chromium I l l  80 0oO.m 

Selenium Se f enium 
Sitvcr Silver e 

I Chromium VI I Chromium VI d I 400.00 l 

400.00 
400.00 

I. 

.L 

C 

I Copper 1 3 006.00 4. 

I Cyanide 1 600.00 

cobaft 1 
. .  

w 

.u 

Thallium I Thallium 6.40 . * , :9  
Uranium 1 I 240.50 . dj?.)  

Vanadium I Vanadium I 
zinc I 24 0OO.M 

560.00 

Iron i I C 

Lead I Lead 4 o O r v  
: 

I Magnesium I e -  
Ma nga nesa I 11 ooo*oo I J 
Mercury 1 Mercury 8 I 24.00 

Nickol 1 Nickol I 1 600.00 
i 

sohr pbhd. Izeq 
% Soil SAL basad or( €PA OSWER Dirsctivo 9355.L.12 (EPA 7994, 

'- 
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and lo cut tho sides of the hole vertically &Ghat equal volumes of soil 1.' 

are takon from sample to sample over the full 12-in. depth. The applicable 
SOPS are UNL=ER-SOP-06.09, RO, Spado and Scoop Method for Collection 
of Soil Samples a n d  LANL-ER-SOP-06.10, RO, Hand Auger and Thin-Wall 
Tube Sampler. 

72.2 Undisturbed Surface Sail Samples 

Undisturbed soil samplos shall bo gathored from the first six inchas of soil 
using tho ring sampler method. This method involves driving ;I four-inch- 
diameter stainless steel tube (ring sampler) vortically into t h e  m a  to be 
sampled. The soil around the ring sampler is then excavated 50 that the tube 
can  ba removed. An undisturbed core sample is obtained by pushing the soil 

from tho ring sampler. The applicable SOP is WNL-ER-SOP-06.fl. RO. 

Stainless Steel Surface Soil Sampler. 

7.2.3 Deposition-hyor Soil S3mplos 

Deposition-laycr soil samples are Lhthose. sanpk&'&ked from the first o n e  
inch of soil. Samples collected using this method rcprescnt wind- or  air- 
deposited contaminants on the soil surface (;d.? contaminants dispersed and i 

deposited from stack emissions). They shall be collected by using a stj inless 
steal or Teflon trowel io xnpc off the  upper o n e  inch of soil. The applioble 1. 

SOP is LANL-ER-SOP-06.09, R0,Spade and Scoop Method for Collection of * 

Soil Samples. 

7% 

) 

72.4 Manual Shallow-Cora Samplas 

Smail volume soil samples  c a n  be recovered from depths approaching 10 h 
with a hand auger or with o thin-wall t u b  slmptw. ?le thin-wall t u b e  Ympler 

provides a less disturbed sample than that obtained with a faand auger. 

However, it m y  not be possible to forco tha thin-wall tu% sampler through 
some soil or tuff, and sampling with t h e  hand auger  m y  be t h e  more viable 
alternative. The applicable SCP is WNL-ER-SOP-(26.70. RO Hand Auger and 

Thin-Wall Tube Sampler. 
9 
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7.3 Chip Samples 

Chip samples are destructive samples collected to be representative of 

porous surfacoc such as asphalt, concrete, wood, brick, unglazed day pipe, 
and tuff. Destructive porous surface techniques are used for any porous 

object considered too largo for collection, such as a discrete samplo. 

Examples include intact structures such as a roadbed or wall, chunks of 

debris too brgo for transport. boulders or bedrock surfaces, and surfaces of 

functioning structurcs. Chip sampling rquiras a chisel, drill, hole a w ,  or 
slmibr tool to c o ~ l a ~  B minimum of 100 grams or sample to a maximum 

dapth 61 1 inykl Q The applicablo SOP 'Is UNL-ER-SOP-06.28, A 0  Chi 
ti P P  

Smpling of Porous Surfaces. 
L 

Trenches may be used to cvsluato gcologic fcaturcs such as soils or 

stratigraphy. The minimum trench dimensions sufficient to t x p s o  significant 

geologic materials and robtionships on the trench wall arc generally S to 12 tl 
deep by 3 ft wide. The adual dimonsions m y  vary depending on sits and 

geologic conditions and available equipmcnt. Trenching will also vary 

considcnbly dopending on topography, os- of excavation. and availablo 

oquipment. Soil samples will be cotlectd from the backha bucket using the 

UNL-ER-SOPQ6.09, Rd. Spade and Scoop Method for Collection of Si1  

Samplcs lo preclude the need for a contined spaco entry pernit. 

t . 4  Liquid Samples 

.,The Coliwasa is designed for mllecring Iiquid hazardous W e s .  It pornits tho 
representative sampling of multiphatc wastes with a wide range of viscosity, 

conosivity, volatility, and solids content, The main parts of the CoEwasa 
consist of a sampling tube. stop-cock, and closure system. t h o  saqling 
tube is a 5fl by 1.625-in7diametcr translucent plastic pipe (us~alfy polyvinyl 4 
chloride), or a borosilicate glass plurnbinr; tuba. The phstic CaliwaSa k wcU 

to sample most containarued liquid wastes cxccpr wastes that contain 

ketones, nitrobentcnc. dimerhylforamidc, mesityl oxide, and tetrahydrofunn. 
fhe glass Coliwau is used 10 sjmpIe all other O o n O i ~ o d  liquid wastes 

except for strong alkali and hydrofluoric acid soltr?bns. The q p l j d e  SOP is 

LANL-ERSOP6.15, RO. Caliwasa Sampler for Liquids and Slumcs, 

i 

- 
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7.0 INTRODUflION 
I ./ 

This appendix limits the regetition of informarion related :o field investiga:ions by descriSing 

elements that  are common to field investigarions at all OperaSle Uni: (OU) t i  74 potential 

release sites (PRSs). Those elernen:s include: 

releases of radioactivo marerials wiThou: simultaneous releaso of hazardous 

constituents: 

+ the release of hazardous constituents at some PRSs may no: have Seen 

associated wirh :he release of radioacWo marerials, bu: human activities 

and action by physical forces woulC have diluted this isola?~on effect; 

- the potential use O t  field surveys and field screening to identify gross 
con:aminarion and assisr in sample selection for laboratory analyses: 

- the potential use of field laboratory analyses to guide fielC ogerations; and, 

the use of analytical 1aboraa:ory analyses to cample:e :he samplinglanalyses 

planned at each phase of site investigation. 

The primary focus of this appendix is on field investiSation me:hods. It is based on the field 

sampling methods SuSSeCiOn of the Laboratory's I9STalla:iOn Work Plan (IV'JP), Subseaion 4.L 

(LAN1 1993,1017). The me:hoes bescnSed (see Sections 4.0 to 7.0 of this agpenuix) incluae: 

field survey methocs to icentify contaminants in si:u and fi@lE sample 
screening methods to be used at t h e  point of sample collection: 

- field analytical methods: 

* analytical Iaaorarory merhods: and. 

- sampling methods. 

This appendix also identifies several aspects of :he Laboratory's implementation ot t h e  fielo 

sampling process ?hat  are no: mentioned in the PRS-specific field sampling pfans. Srandard 

activities that will be used to support field operations (see Section 2.0, General Field 

Operations) include: 

R N  Work Plan far OU 7 7 7 4  Addondurn 7 b . 7  July 7995 



- LaSoratory-required preliminary activities and support procedures: 

- identification and c!ocumen:a:ion ut locations that have been sampled: 

- sample handling and laboratory coo~inat ion procodures; 

- equipment decontamination procedures: and. 

* management of wastes generated Sy sampling activities. 

Specific information such as sampling locations or tarset depths of boreholes is provided by 
the individual field sampling plan. The method descriptions presented here are intended to 

complement :he site-specific Quality Assurance Project Plan (QAPjP), Annex f l  and the 
governins snndard opera!ing procedures (SOPS). 

Where reference is made to work conducted in accordance with dc particular procedure&is J 
,/ A 
I 

understooc! tha: the most current revision of the proceduredil l be used. 

2 0  G€NERAL FIELD OPERATlONS 

0 Activities not associa;ec with physical, raadiological, or chemical analyses of environmen!al 
samples are Cescribed in this sec?ion. 

21 Arcbacologicaf. Cultural. and Ecological Evaluations 

Prior :o initiating fieldwork and as par: of :he Laboratory’s environment, safety. and hoalth 
(ES8H) questionnaire process. archaeolo~ical and ecological evaluations shall be performed 
in all areas where the surface is to be disturbed, vegetation is to be removed. or invasive 

sampfins is to be per!ormed. Depending on the results of the archaeological anc! ecological- 24h-ih 

6 u a t i o n s .  a Depanmenr of Enersy (DOE) environmental checklist for either categorical 

exclusion or environmental assessment will be completed. 

I 

- 
< 

22 Excavation Permits 

As paC of the ESaH questionnaire process. excavation permits are required by tho Laboratory 
prtor Yo any excavation, drill in^, or other invasive activity. Acquisi:ion of the permits will be 

coordina:ed with the Laboratory’s Facility Risk Management Group (ESH-3) and Johnson 
Controls World Services. Inc. Acquisition of excavation permits must be scheCuled as appropriate 
for each phase of fieldwork. AI1 areas intended forexcavation. drilling. O r  sampling deeper than 
18 in. must be marked in the field for formal clearance prior lo the work. 
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23 Health and Safety 

Annex I l l  of the RFI Work Plan for OU 11 14 presents the Health and Safery Project Plan for all 
field activities within OU 11 14 ( U N L  1993, 1090). The plan presents PRS-specific infomation 

regarding known or suspected contaminants and the personal protection requirod for performing 

various field actlvlties. 

Samples acquirod as part of this RFI work plan shall be screened at tho point of collection to 

identify the presence of gross contamination or conditions that may poso a threat to the noalth 

and safety of field personnel, The field screening techniques listed in Subsection 4.2 of this 

appendix will be used. 

2 4  Support Services 

Physical support services during the field investigation will be provided by the Laboratory's 

Facility Projoct Delivery Croup (FSS-6). Operations and Maintenance Services Group 

(FSS-9). Johnson Controls, or othercontractorslsubcontractors. Existing job ticket procedures 

will be used. The services these groups will provide include, but are not limited to: excavating 

using backhoes and front-end loaders, moving pallets of drummed auser cunings anC 
decontamination solutions. and setting ug signs and other warning notices around rhe 

perimeter of work areas. 

2 5  Environmental and bC Sample Coordinatlon 

Tho Sample Coordination Facility (SCF) has been established by ?he Environmental Restoration 

(ER) Project to provide consistency for all inves:igations with regard to sample handling and 

tracking. The SCF is to be notified at least 30 days prior to implementing :he sarnplins 

operation. The notification will serve :o alert the SCF:o the numbersand types of environmental 

samples and quality conrrol (OC) samplesto b e  Collected and shipped. With the assistance of 

the  SCF the numbers and tyypes of sample bottles requireu to support the field effort, and the 

laboratories to which the samples will be shipped, can De determined, SOPS governing field 

quality control samples and environmental sample collection. iynti!ication. shieping. e t c  are 
identifiod in the ER Project's Quality Assurance Projec: Plan,(LANr! 1905.11 64) and SuSsec?ion 

2.9 of this Appendix. The Records Processing Facility (RPF) or a well maintained set of / 
controlled procedures should also be consulted to identify c3anges 20 exisring procedures or 
additianaf procedures :ha: govern sampling operations. 

J 14k.pP C L W  q 1 r *  -@a 
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A description of the use and intended purpose ot each kind of OC sample is provided in the ER 
Project's QAPP ( L A W  1995. '1164). The frequency with which each type of field QA sample is 

to be collected is detailed in the sampling plans in Chapter 5 of Addendum 1 ,  

2 6  SlteControl 

Access, staging. and sample s!orago areas will be designated by the field team leader (FTL). 
To maintain sample integrity and adequate sample documentation, all sampling sites will be 

included in one or several exclusion zones. Exclusion zones will be delineated by the ITL with 

the concurrence of the site safety officer (SSO). The boundary of an exclusion zone will be 

defined based on the nature, magnituoo, and extent of conflrmed or possible contamination; 

the pctential for contaminant migration: hazards at the site. for example, use of mechanical 

equipment: the presence of electrlcal lines orotherutilities, structure's, tanks, pits, Or trQnCheS: 

and the presence of steep banks or cliffs. 

Boundaries of exclusion zones may be chanGed as operations progress. All changes shall be 

designated by the FTL or designee with the concurrence of the SSO. 

27 Sits Monitoring 

The OU 11 14 Health and Safety Plan details procedures required to ensure the health and 

safety of field personnel during fieldwork (LAN(. 1993, 1090). Ingress anr! egress at sites wilt 

be controlled for monitorins purposes. All personnel on!ering the sites must use appropriate 

radiation monitoring badges. e.& thermoluminescent dosimeters VLDs). and OthQr monitoring 

devices as specified by the SSO. Locations for drinking water, res:rcorn facilities. etc.. will be 

identified by :he SSO prior to the start of site activities. Protective clothing requirements will 

be determined by !ha SSO. 

Field measurements for wind-borne contaminants shall be made and documented before, 

during. and after surface samplins activities. Qualified health and safety personnel (or 
designees) are responsible for this mcnitoring. Results of monitorins will be used to evaluate 

possible existing hazards a: the Site in order to determine Curfc3nt conbitions anC! specify 

personal protective equipment. All personnel are required ?a visually monitor for extreme 

weather conditions. lightning, or other physical or environmental hazards that may develop. 

Personnel are required to notify the SSO when unanticipated physical or environmental 
hazaeds develop. Potential sito hazards are discussed in detail in Annex I t 1  of !he RFI Work 

Plan forOU 1114 (WNL 1993.1090). 
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2 8  Contaminntion Control 

To ensure sample integrity. to maintain control oversampling wasre, and to avoid contamination 

of the site office, decontamination may be required for personnel, equipmer?:, anC vehicles 

moving from one =one to another. Therefore, a contamination reduc:ion tone (CRZ) surrounding 

the exclusion rone(s) shall be established, Contamination reduction corridors, one for personnel 

and one tor equipment. shall be established in the CRZs. The size 01 the corridor will depend , 

on the number of stations required for decontaminctti /' 
c- - 2 

rn ivr t tes.  The corridors shoula be located in a direction that is generally upwind from the /' 
exclusion zone. 

If rQquired, decontamination stations will be set up to reduce contamination as personnel move 

toward the end of the contamination reduction corridor. A sequential doffing of protective 

equipment shall be conducted, starting with the most heavily contaminated items at t h e  first 

station and proSressing to t h e  loast contaminated items at the final station. The stations shall 

bo far enough apart to minimize cross-contamination. The spacing will be based on best 

professional judgment of tho FTL, 

Decontamination and waste manasement shall be controlled through proper irnplemenration of 

the site-specific waste management plan. All decontamination materials must be stored in 

drums with proper labels and identifying information. Efforts shall be mado to keep the volume 

of decontamination matorials :o a minimum. Persons involved in performing the actual 

decontamination wilt generally bo drossed in protective clothing one level below What the 

oxclusion zone workers are required t o  wear. Prior to leaving an exclusion tone or central 

decontamination area, all personnel and equipment shall be monitored by a radiation control 

technician for radioactive contamination, The Choice of monitoring technique is to be decided 

by the FTL (or F T L  dosignoe) and t h e  SSO. 

Porsonnel enrering an oxclusion zone in which personnel decontamination is required must 

follow the specified decontamination procedures. Porsonnel who are no: required :o wear the 

maximum tovol of protoctive clothing may bypass thQ decontamination stations for protective 

clothing that they are no! wearing, 



2.9 Sample Control and Documentation 

Sample packaging. handling. chain-of-custody, documentation. and shippmg proceduresme 

provided in the following ER Project SOP& L J 
LANL-ER-SOP-07.01 RO, General Instructions for Field Investigations; 

UNL-ER-SOP-01.02, RO, Sample Containers and Preservation: 

UNL-ER-SOP-07.03, R7, Handling, Packasing, and Shipping of Samples; 

and, 

0 L4NL-ER-SOP-01.04, A2. Sample Control and Fiefd Documentation. 

2.1 0 Equipment Decontamination 

Decontamination is performed as a quality assurance measure and P safety precaution. All 

equipment decontarninatlon practices shall conform to the requirements of the approved 
site-specific waste management plan and in LANL-ER-SOP-: .08, RO, Field Decontamina:ion 
of Drilling and Sampliq Equipment. Decontamination prevents cross-con:amina?ion among 
samples and helps maintain a clean working environment for the safety of personnel. Sampling 
tools are decontaminated Sy washing. rinsing, and drying. Disposable sample collection 

devices will be used as deemed necessary to eliminate costly decontamination procedures in 
the field. 

Steam cleaning is used for largo machinery, VQhicies, auser tliShts. and coring tools used in 
borehole sampling. Decontamination fluids, including steam-cleaning fluids, are considered 
wastes and must be collected and.contained for proper disposal. The effectiveness of tho 

bg /' n\* b c  
decontamination procoss dc!ocumented t& rinsate blanks submitted for laboratory 

Wastes produced during sampling activi:les may include borehole auger cuttings. excess 

samples, excavated soil from trenching, decontamination and steam-cleaning fluids, and 
disposable materials such as wipes, protective clothing, and sample botties. Hazardous waste, 
low-level radioactive waste. transuranic waste, and mixed waste (either low-lovel or transuranic) 

may be encountered in OW 11 14. Requirements for segregating. containins, characterizing, 

treating. and disposing of each type and category of waste are provided in an administrative 

procedure (AP), LANL-ER-AP-05.3, RO, Management of Environmental Restoration Program 
Waste. 

0 
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3.0 STANDARD SCREENING Ml3HODS 

In all Addendum 7 sampling plans. a Screening and analysis ta5le has been used :o idemity 

certain field operations,$?uirements for sampling and analysis. The use of such tables is 

described SelOw using Table 0-1 as an example. Methods have been selecrea in accordance 

with requirements delineated in the ER Projetx's Quality Assurance Projec: Plan (WNL 7995, 

1164). 

3.1 Samples and Sampling Methods 

The two columns on the left side of Table D-1 identify the sampling location an3 description and 

:he number of sample 1oca:tons. The next three columns iben:ify the following: depth in?ewal 

(as appropriate). total number of samples to Se taken. and space for recording each sample 
identification number. Below :he sampling locaticn and description are :ne types and number 

of quality assurance (QA)/OC samples to be analyted. The sampling nethoes or aCiviries 

identified In the first column are specifically defined below. Sampling methods are CescribeC 

in detail in Section 7.0 of this appendix. 

3.1.1 Use of the Standard Screening and Analysis Tables 

The screening and analysts tables serve two major purposes. First. they clearly and concisely 

summarize the de:ails of a sampling plan. They: 

- identify sampling locations, 

indicate sampling methods and spatial samplinS intervals, 

- identify!he screening and analysis measuremenrs for each sample detailed 

in Chapre7 5 of Addendum 1, 

0 explicitly iccntify the Collecticn and analysis of field qualily assurance 

samples, and 

- give a represontation of certain options and uncertainties in :he plan. 

The tables also provide the detail needed to esrimate costs associated with the investigation. 

32 Screening, Surveying, and Analysis Methods 

Very precise language, as described below, has 3een adoptea in Adaendum I to refer !a 
categories of measurements. Table D-2 summarizes instrumentation and methods to be useu 

or designated analytical approaches. 
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TABLE D-2 

INSTRUMENTATION AND MFTHODS FOR PROPOSED ANALYTICAL LEVELS 

~ 

R R  Work Plan ror UU 7774 Addendum I P 9  

I 

FIELD SURVEY AND SCREENING 

Poftable Instruments: 
Phoswich metor 
FielC insrrument for The detecnon of low-energy radiation (FIDLER) meter 
Geiger-Mueller caunret 
ESP01 beEdgamma meter 
ESP01 alpha metor 

MicroR meter 

1 Organic vapor anatper (OVA) 

I ~~ __ 
I Pnotcionization detector 

~ ~~ ~~ ~ 

OVAheadspace :est 1 
HNU headspace ten I 

I FIELD ANALYSISANSTRUMENTATON 

Radiological screening laboratory 
Field gas chrornatognphy (GC)rHame ionization detecor (FID) 

I x-ray fluorescence 

LABORATORY ANALYSIYINSTRUMENTATION 

€PA protocol for soil, arc and wafer analysis for semivolafile organic 
compounds and merals using Los Alamos, off-we, Or mobile laboratories 
typically includes Me following instrumentation (€PA 1994, 7222): 

Gas chromatocmhv (GCI 

InduCively coupled plasma-atomic emission SpeCrroscCpy (ICP-AES) 
Atomic absontion IAA) 

July 7995 
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1. Field Surveys (or surveys). Direct reading or recording instruments are used to scan the 
lane surface to make measurements of in situ conditlons. Commonly, surveys provide data of 

lesser precision than more definitive test methods but they can provide results very quickly. 

The minimal sample preparation involved generally limits surveys to collecting intormation 

related to visual observation and surficial contamination, or to contaminants emi:ting high 

energy ndiation that can pass through the sample matrix to :he detector. It also limits 

radiological and chemical information to gross categories rather than the identitica:ior, and 

quantitation of specificcantarninants. Gamma radioactivity is a common target of field surveys. 

Land surveys and borehole logging are also included in this category. 

2. Field Screening (field sample screening or screening). This is the process by which 

instruments or observations are applied to samples at :he point of collection to measure the 

presence 0: contaminants or to eetermine other properties of the sample. The quality of data 
provided by screening and the associated level of data review is comparable to survey data, 

bu: the ability to identify and quantify specific Contaminants or more focused groups of 
contaminants is improved in some cases. Gross radioactivity (beta/gamma) and organic 

vapors are common tar5ets of field screening. LitholoSic logging of core samples is included 

in this category. By averaging data from replicate screens. precision comparable to laboratory 

analyses may be obtained. 

3. Field Analysis (or field laboratory analysis). This catesory represen:s the initial analyses 

conclucted on samples in the field prior to selecting samples for sobmission to the analytical 

labontory. These analyses are conducted to provide information to direct voluntary corrective 

actions (VCAs) or to direct which samples are submittea for further analysis at the analytical 

1aSan:ory. Sample prepara:ion is more rigorous than that used for screening analyses. but not 

as risorous as thar used for laboratory analyses. This allows for collectins information beyond 

thatwhich can be collected by screening or surveys alone. Field analyses may provide a quality 

ot ea% that is mare stringent than screening or survey data. The level of data review is 

generally more detailed than :he reviews imposed on screenins data. Analyses conducted in 

field raCiolo$ical trailers anC with the field gas chr0ma:ogrsphy (GC)/tlame ionization detector 

(FID) are included in this category. 

4. Laboratory Analysis (or analytical laboratory analyses). This category represents the 

primary analysis farwhich samples are coltectcd. Because !he data are generafed in a hiGhly 

controlled environment. the oppofiunity for SeneratinS data of incontestable quality is Senerally 

considered to be greater than screenin$ survey. or tield andy:ical data. Of all data types, the 

level of quality con:rol anC data scrutiny is typically greatest :or laboratory analyses. Laboratory 
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analyses are commonly provided by off-site analytical laboratories but may be provided by Los 
Alamos National Laboratory (LANL) analytical groups, especially in rhe case of highly radioactive 
Samples and samples requiring very rapict turnaround. 

For each of the sampling categories in Table D-1, several measurement techniques are 

identified by vertical columns. The individual measurement techniques represented by each 
venical column are identified in the following sections of th i s  appendix: Section 4.0, Field 

Surveys and Screening; Seaion 5.0, Field Analyses; and Section 6.0, Laborarory Analyses. 

4.0 FIELD SURVEYS AND SCREENING 

Field surveys are primarily walking scans of the land surface using direct reading or recording 
instruments. Field survoy data and scroening data (for example, radioactivity or organic vapor 
measuremonts) are usod tc identify the presence of contaminants or structures in the fielC. 
While negative results from field surveys are not conclusive evidence of COPCs below trigger 
Iovets, positive results obtained at an early stage can allow timely redirection of a sampling 
plan. For convonionce, land surveys to idontify and mark locations from old drawings are 
inciuCed In this category, 

4.1 Field Surveys 

4.1.1 Radiological Surveys 

Radiological surveys are conducted to idon:ify the presence of radioactive contamination at a 
site. Sevoral instruments aro suitable for these surveys: mictoR meters, sodium iodide (Nal) 

detectors of various sizes with ratemeters and scalers, Geiger-Mueller detecrors (such as the 

ESP-1 betalgamma meter), field instrument for detection of low-energy radiation (FIDLER), 
and Phoswich. The specific uses of each meter are discussed in the following subsections. 

4.1.1.1 Gross Gamma Surveys 

Several instruments aro suitable for gross Gamma surveys, including microR meters, Nal 
dQtCCIOtS of various sizes with ratemeters or scalers, ana Geiger-Mueller de:ec?ors. The 

preferred instruments are microR maters with the ability to measure to 5 WRlhr, 
2-in.-by-24n. Nal detectors with a ratemeter capable of displaying 100 counts per minute 

(cpm), and !he ESP-1 bQta/gamma meter. Some Uiscretc- or continuous-measurement recording 
instrumonts are also available using tho same detectors. Surveys are conducted by c a v i n g  
the instrument a! waist neigh:, walking at a slow pace, and observing and recording t h e  

ratemeter response. Measurements may also DO made ar?he ground surface :o aid in verifying 
the DresenCQ of localized radioactive can:amination. 
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41-19 Low-Energy Gamma Surveys 

Either the F IDLER or t he  Phoswich CeteQor may be used for low-energy gamma surveys. Both 

are optimized for the detection of low-energy gamma photons, such as the 60 keV Gamma 
emission from americium-241 or x-rays that acccmpany tho decay of heavy radionuclides such 
as uranium, thorium, plutonium, and other transuranic radionuclides. Discrete- or 
continuous-measurement recording options are available. Survoys are conducted by carrying 
the instrument close to &e., within 72 inches of) the ground surface and observing the 
ratemeter or scaler. Measurements may also Se made at the Ground surface to aid in verifying 
the presence of localized contamination. 

4.12 Organic Vapor Surveys 

Organic vapor detectors will be used to monitor breathing zones for personnel safety in sample 
collection and handling areas at OU 1174 sites. Two types o? detectors, a photoionization 
detector (PID) and a flame ionization datector. will be used to survey a wide range of organic 

vapors as described below. 

4.121 Photoionization Detectors 

A Model PI le :  PI0 or its eqivalent will be usod. This is a general survey instrument capable 
of detecting real-time concentrations of many complex organic compounds and some inorganic 
compounds in air. The instrument can be calibrated to a particular compound: hOWQV@r, it 

cannot distinguish among detectable compounds in a mixture of detectable gases. 

4.122 Flame Ionization Detectors 

A Foxboro Model OVA-128 FID or its equivalent will be used. An FID can be used as a General 
screening instrument to detect the presence of many organic vapors. Its response to an 
unknown sample is relative to its response to a gas of known composition to which the 
instrument has been calibrated. Its quantitative usefulness is, therefore, limited by the 
comparability of the sample gas to the calibration Gas. 

4.13 Combustlble Gadoxygen Detector 

A Gastech Model 1314 or its equivalent will be used to de:ermine !he potential !or combustion 
orexplosion of unknown atmospheres durins drilling and intrusive activities. A typical combustible 
gas indicator(CG1) determines the level of organic vapors anc! gases present in an atmosphere 
as 3 percentage of the lower explosive limit or lower. flammability limit. The Gastoch Model 
1314 also contains an oxyser: cetectof to identify atmospheres :hat are deficient or enriched 
in oxygen. For health and safety purposes, the CGI will be used (if appropriate) to monitor 
atmospheres during some intrusive activities. 

July TS5 D-72 RFI Work Pt8n for OU T774, Addendum 7 



i a 

4.7.4 Land Surveys --I 

Land surveys will be used both to document all sampling locations and, it needed, to locate 
former or buried s:rucures. In all cases, the documentation requirements for the surveys are 

2- 
c 
I. 
* 
m. 

c 
plus or minus 1 ft horizon:al and plus or minus 0.1 f l  venical. The survey procedure used IS 

WNL-ER-SOP-03.01, R:, Land Surveying Procedures. 

4.15 Geomorphic Mapping 

- 
-. *-: - - 
b. 
2. 

Field or geomorphic mapping is required to assist in locating certain sampling points. To 
sample drainages judged most likely :a contain potential contamination. some individual 

sampling plans in Chapter5 require the identifica?ion of WaterCOuBeS ordrainages. Preliminary 

fieldwork a: OU 11 14 indicates that an expert iield geotogis: is required to map currenr-cay 

precipitation runoff channels. The geologist will correlate currentday drainage channels to the 

historic channels tEa: would have carried ettluent from OU 11 14 outtall locations into :he lower 

gradient area a: the floor of the canyon. To assist in correlating cunenl drainage channels :o 

historic drainage channels, the geologist will use field mapping, aerial photographs, topo~mphic 

maps, and other archival information. The ER Project's QAPP contains requirements coixeminp 

t h e  us8 of archived da:a (LANL 1995, 1164). 

Several PRS aggregate drainages anc! channels are well defined from the r m  to the floor ot the 

canyon. Other aggregates will require mapping as described above. Professional judgment 

allows placing representative sampling locations or es:ablishing placemen: of a systematic 
Sampling grid on field maps. Representaiive sampling locations must provide adequate 

coverage to assess dissemination of potential contaminants in the drainages. Correct use of 
well-documented judgmental sampling points will allow less reliance on nonjudgmental or 

random sampling regimens. 

4.2 Field Screening 

Screoning measurements are applied at tno point of sample collection, in borehole headspace, 

and in excavations to identify gross contamination and to assess conditions affecting the health 

or safety of field personnel. Field screening for personnel health and safety is de:ailed in Annex 

Ill of this work plan and the Health and Safety Plan, Chapter 6 in the IWP (LANL 1993. 1090; 
1995, 1lSJ). Individual sampling plans may not explicitly identify the use or role of sample 
screening measurements: however, the standard analytical table for each investigation shall 

show the methods to  be used. 

R N  Work PIen for OU 7 7 74, Addendum 7 D-73 July 7995 



421 Radiological Scmning 

Raciologial ScreeninS is conducted to identity the presence of gross radioactive contamination 
at samples anC personnel. Several ins?ruments are suitable for these surveys including 

microR meters, Nal deteCorS of various sizes with ratemeters and scalers. Geiger-Mueller 
Cetectors. anC alpha scintillation detecors. The specific USOS o? each meter are discussed in 

t!!e fallowing subsecions. 

A27.7 Gmsj-Garnma Radklogical Screening 

FielC screening samples tor Srosspamna radioactivity will be done using a haRb-h@ld Nal 

detector probe and ratemeter or the  ESP-1 betalsarnma meter. The Nal detector is helC close 

to the sample or core and is capable of identifying elevated concentrations of certain 

radionuclides as an increased reaciing above instrument backsround levels. The response is 
best interpret& as a smss indicator of potential contamination. 

4 2 . 7 2  Gross-Alpha Radiological Screening 

Field screening samples for gross-alpha radioactivity is conducted using a hand-held alpha 
scintillation detector and a ratemeter. The detector is held close to contact with tho sample or 

core and is capable of detedinS alpha radioactivity on :he order of 100 to 200 pCi/g for a damp 
soil sample. However, de:ectinS alpha activity can be difficult in moist samples because of 

shielding by the water. The instrument cannot identify specific radionuclides. 

4.213 Gmss-Beta RadiologiCal Scmning 

RelC screening of samples for gross-beta radioactivity is accomplished using a hand-held 

detector. A typical beta detector consis:s of a GeiSer-Mueller tube with a thin mica window 

protected by a sturdy wire screen. When held close to contact with the sample, the detector 

(with window thickness between 1 .L to 2 mglcm') is capable of detecting Gross beta activity 
Gown to energies of 40 keV. The gamma sensitivity of such a detector is approximately 
3 600 cpm/mR/h. The beta eflicioncy (determined as percentage of 2~ emission rate, from a 
1-in.-diameter source) with screen in place is nominally 45% for s:rontium=90 and 10% for 
carbon-14. Screen removal increases efficiency by 4596. This beta dQt0CtOr is alpha sensitive 

above 3 MeV. 
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4 2 2  Organic Vapor Detectors 

Organic vapor t‘CteCtoK will be used to screen borehole cores and soil samples at The point of 
colloction to identity grossly contaminated samples. PlDs and FlDs (described in Subsection 

4.1.2 of  :his appendix) will be used to improve the probability of detecting a wide range of 
vag0 rs. 

62.3 Polychlorinated Biphenyls 

Portable enzyme-linked immunosor3ent assay kits such as PCB-RISc kits will be used ?o 

identify areas of polychlorinated biphenyl (PCB) contamination in the field. Manufacturer‘s 

instruaions and the draft SW-846 Methoc! 4020 will be followed in using these kiS (€PA 7994 v,’ 

1222). The method IS designed to provide indication of PCB conramina:ion above 5 ppm. When 

necessary, seIec:ec confirmation samples for la5ora:ory analysis will be collected from areas 

:o confirm :he results of the  PCB ScreeninG kits. 

A 

42.24 Lithologic Logging 

Litnologic logging of drill cores to describe the physical nature of borehole cores will be 

performed by a geologist capable of describinS subsurface litttologies ana bifferentia:ing the 

various strata of Bandelier Tut!. 

5.0 FtELD ANALYSES 

Section 3.0 of :his apOendix defines field analyses used in ?his work plan. These analyses will 

be used to identify areas of contamination, to select samples for confirma:ion by lasomatory ;L&-*;-tk 
analysis, anc :o provide preliminary and final radiological and chemical analp+ at samples. /-$& 

The radiological analyses will be Conaucted using :he nobile raadiological analysis IaSoratory 

in accordanco with Inorganic Trace Analysis Group (CST-9) procedures series hlRLf 00 
through MRLkOO. In addition, the rnoaile chemistry van will be used :o provice chemical 

analyses. Mobile radiochemical and chemical analyses will be conducted either 0nsi:e o r  at an 
easily accessiSle location. following the analyses CescriSed in Subsections 5.1 anc 5.3. Atthe 

discre:ion of the  tield project leader (FPL) anC mobile 1aSow:ary personnel. experimental 

conditions nay  be adjusted to provide the necessary analytical sensitivity, selectivity. precision. 

and bias. For example, counting times for radiclogical analyses may be adjusted :o provide 

required sensitivities while maintaining acceptable turnaround times. The fielC analyses will Se 

conaucted using field GCIFID, as described tn Subsection 5.2 and x-ray fluorescence, 

aescribea in Subsection 5.3. 

J 
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5.7 Field Radiological Analyses 

Forareas with suspected radiOloSiCa1 contamination. an accurate estimate ot sample radioactivity 
is required before the samples can be submitted to the SCF. The CST-9 radiological analysis 
van will be used to conduct preliminary radiological analyses to ensure samples fall within 
Department of Transportation (DOT) shipping limits. Results of these analyses will also be 

used to identify areas of radiological contamination, indicate which radioelements are likely 

present and provide definitive analyses where appropriate. Use of the mobile radiological 

analyses& will minimize sample turnaround times that may contribute to sampling 

decisions in the field and ultimately translare to reduced costs. The decision to use the mobile 

radiological mallysis van or to send samples to fixed laboratories rests with the FPL but may 

be delegated as necessary. Fiek! radiolcgical analyses are discussed in :he following 

suSseCions. 

J varc , 

51.7 Cross-Alpha and Gmss-Bcta Radioaaivity 

Measurements Of ~ross-alpha and Sross-beta radioactivity can be used to assess the presence 
of plutonium. uranium. anb americium in samples: although individual radionuclides cannot be 
identified by :his method. Despite limi!a:ions regarding analyte selecrivify. these measurements 
can be used to Suide field operations. bias sample selection. or provide an initial assessment 
of the sample ra&oaCiviq ?or health and safety purposes. 

fhe method uses driec! sait samples in a rixed Seometry with measurement times of 

75 to 20 minutes. Detection limits are approximately 60 pCi/s for alpha emizers and 20 pCilg 
!or %xa ernizers. 

5.1.2 Gamma Spccbomttry 

Gamma spmmrnetry can be used to Cuantify gamma-emitting radionuclides in soil samples by 

determininS tfie intensities of Gamma photons emitted over a r a n g ?  of enersies. Oriec soil 
samples are coun:eC in a fixed Geometry using computer-based multichannel analyzers 
equipped with Nal or Germanium detectors. De:ec:ion limits are isotope specific. 

Field CC/FID analyses will be used to iCentify areas with hydrocarbon con:amina:ion; for 
example, to identify :he extent of areas :o be excavated during VCks. An adaptation of SW-846 

Methob 8015 o f  Method 418.7 for :otal petroleum hydrocarbons (TPH) will be used and 
confirmatory samples will be sent for fixed laboratory analysis to verify that petroleum 
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contamination has been remediated, The fiold method, sensitive below the proposed 100 ppm 

cleanup levels, can bG standardized against various petroleum products (forexample, Stoddard 

solvent or diesel fuel) or site-specific materials (tor example, spilled petroleum products that 

havo weathered). 

5.3 Mobile Chemistry Analyses 

To the Oxrent practicable, the mobile chemistry van will be used for polychlorinated biphenyls, 

TPH, semivolatile organics, and volatile organics analyses. The Organic Analysis Group's 

(CST-12) procedures series ML0274 through ML0720 will be used for these analyses. The 

intent is to minimize turnaround times, sample handling, and analyses costs: yet provide data 

a: a level of analyses appropriate for making furure sampling and cleanup decisions, The 

mobile chemistry analytical procedures are based on standard Environmenral Protection 
Agency (EPA) analy!lcal protocols. 

5.a.l X-ray Fluorescence Probe ?or Meals 

Me?al concentrations in solid matrices may be determined using x-ray fluorescence (XRF) 

s?ectroscopy. lnstrumentafion c0nsis:s of a source for sample excitation (x-ray tube or 

radioisotope). a solid-state proportional counter or detector, a sample chamber. and an energy 

analyzer. Dried soil or crushed debris samples are placed in a sample chamber, excired, and 

counted for finite time periods (e.&, 400 Seconds). 

Metal action-level detection limits may not be achieved in field instrurnenrs, but gross 

concentrations of metals may be detected. Even grass concentrations of metals will provide 

valuable information for soil or debris assessment. An ER SOP for XRF analyses is currently 

in technical review. The field team wilt follow guidance from the XRF SOP if it is approvec! 

before sampling begins. Otherwise, calibration and field procedures recommended by the 

instrument manufacturer will be followed. 

6.0 IABORATORY ANALYSES 

Subsection 3.2 of this appendix provides the definition of laboratory analyses as it is used In 
Addendum 1. Data generated in fixed IaSorator~es are intended to be of the highest qcality. 

Samples submitted to an analytical laboratory will be packaged, shipped, and tracked by the 

ER Project's Sample Coordination Facility. 

TaSle 0-3 summarizes anatytical metnods usea for Sample analyses. The followmg itst clarifies 

a few ot the analytical me!hods that appear in Table 0-3. 
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TABLE 0-3 

1 SAMPLE TYPE METHOO USED 

SUMMARY OF ANALY77-L MET!IODS USED FOR ANALYSES OF SAMPLES COLLECTED AT 
OU 7114 

METHOD DETECTION 
WANTtTATlON UMlT IN SOILS 

Gross bem 
Gamma spactrometry Hlghgunty gormclnium gamma-my 

. Gas flow proportional countor 

Rsdlonuclldes 
Gross alpha I Gas flow proportional countor I 4.04 0.0 DCia 

5.0-120 PCUq a 
0.1=2.0 PCUg a 

spoetromotry 

I 1 
ium (unnium-234, ion exchange and alpha spectrof'nctry 1 3.00 oCUa b 

Tmum Dlsrillatlon and llquid scintillatlon 250 pClnotoI octtvity, or 
500 PCUL Der 5 mt sarnDIcb 

~~ 

Strontium-90 Solvent extraction and betn caunting 

Metals 
Mercury 
OU 7 1 Wand Subpart S motals suite 
(arsenic, barium. beryllium, 
aadmium. chromium. lead, nickel. 
sslcnium. silvetl. Appendix VI11 or 

0.50 pcig b 

EPA SW446 Method 6010 

Hsfbteidas 

Oqanochlonne pestlcrdos 

DOE 1983. C516. 
LANL tssz. 0520. 
EPA 19w, 1222. 

a A ciluuan m r o t  100 was appllsg IO me detscron limit repoc:ec. 
EPA 7991.0814 

€PA SW-846 Method 81 50 
EPA S W W  Method 8080 

0.051 67.0 pDm 

0.0014-0.16 m m  

c Gross alpha/beta/gamma. This refers to the  laboratory analysis !of the 

tom1 activity of the sample tor each of these types of radiation. 

- Isotopic analyses. The following isotopic analyses may be seleaed based 

on the gross alpha/beta/Gamrna analyses done in the rac?iological van. 
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Appcndir D F i d f  Imc.ui,qzsi'on Approach mrd ~ v ? d w t f c  

* Gamma spectroscopy. This refers to quantifica:ion of individual 

radionuclides by measurement of photon emissions Overa range of energies. 

- Isotopic plutonium. Radiochemical separation of plutcnium from soil is 

followed by alpha spectrometry to quantify each isotope of plutonium. 

0 

Isotopic uranium. Radiochemical separation of uranium from soil is 

followed by alpha spectrome:rj to quantify each isotope of uranium. 

- Strontium-90. This refors to radiochemical separation using multiple 

solective precipitation and counting beta activity by gas prcponional 

de tee0 rs. 

- Tritium. This refers to measurement of tritium in soil moisture. Soil mois:ure 

is distilled from soil, and the low-energy beta emission from tritium is 

measured by liquid scintillation Techniques. 

Appendix Vlll Metals Suite. Tho 40 CFR Appendix V l l l  metals suite ortho 

target analyte list (TAL) metals will be used as the default list of metals 

where no subset has been specified for analysis. At OU 11 14 there is no 
documented use of several metals on the Appendix VI11 or TAL metals lis: 

(including antimony, arsenic, barium, selenium, thallium, and vanadium). 

For several metals on the Appendix V l l l  list (including aluminum. cobalt. 

iron, manganoso, and zinc), tho screening action levels (SALs) are far 

higher than any waste concentrations expected at the site, or are such 

common COnStituQntS in thQ environment that no SALs have been defined 

for soil. Table D-4 compares the TAL metals list and the OU 11 14 Appendix 

Vl l l  default suite to the SAL in soil. 

Mercury (SW-806 Mothods 7470,7471). Method 7070 is the standard EPA 

nothod for quantification of mercury in aqueous waste and groundwater. 

Method 7471 is the EPA method for quantification of mercury in solid and 

sludge-type waste. 

Cyanide (SW-846 Mothods 9010,9012), Methods 9010 and 9012 are the 

standard €PA methods for quan:ification of cyanide in an aqueous waste or 
leachate. 
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TABLE 34 

TARGm ANALYTE UST ' 
AIuminum b 
Antimony 1 An:imony 32.00 

OU 7774 ANALYTE UST SAL IN SOIL* 
(TAL) (APPENDIX VI11 USTl (m9M) 

\ 

ANAL= UsrS COMPARED 

Arsenic I Arsenic I b 
Sadum I anum 5 600.00 

\ 

Cadmium Cadmium C 80.00 
Cldum Calcium b 
Chmmium 111 Chromium 111 I 80 000.00 

I Beryllium I Beryllium I b 

Cobalt I I b 

Iran I I 
I Lead [ Lead c ! 400.00 

1 
I Magnesium I I 
I Manaanese I I - . .  V 

Mercury I MercuryC 24.00 ' b h  iL I 
Nickel 1 Nickelc t 600.00 

Potassium I I b 
Selenium I Selenium 400.00 I 

I 400.00 Silver I Silver C 

Sodium I b 
Thallium I Thallium ! 6.LO 

I J &, are from me 1993 twp (MNL 1993.1al7 / * jail SALS (except SAL fa 
Bnckgmund comparison should be perlormed for this compound :o detenlne it turner actlon is 
rsqulrsd. 
Tl7ese mews constitute me OU 11 14 metals sulto. Anatysis lor me romalning melds will onty c€cur 
Et me was@tor treatment syJtom aggregate and the Sigma Mesa 1 af,p 

a Sail SAL based an EPA O W E R  OlrecFlve 9355.4-12 (EPA 1994. L S .  7 3  
4 
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7.0 SAMPLING METh'ODS 

7.1 Introduction 

For :he field sampling plans in Addendum 1, specific sampling methods have b e e n  selected 
a n d  the details a? their uses a n d  applications in the field have  been  carefully defined below. In 
addition to cons is tency  of opera t ions  and  minimization of repeated information, t h i s  

standardization provides comparability of sample  analysis  results from location to location in 

OU 7 11.1. 

For each method identified below t h e  specifically defined pomon is detailed: however, 
complete specification of the method requires additional inf0rma:ion that is referenced To the 

applicaSle SOP or  provided in the field sampling plan (e&, nominal or target  depth for a 
borehole). 

72 Soil Sampling Metfiods 

72.7 Surface Soil Samples 

Surface soil s a m p l e s  are defined as s a m g l e s  taken from :he upper  12 In. of soil. This  me of 
soil sample  shall be gathered using a stainless  steel or  TeflonN scoop. Care must  2e used  to 
take !he samgte to  a full  12-in. dep!h a n d  :o cut :he sides of the hole vertically 50 t h a t  equal 
vofumss of soil are taken from s a m p l e  to sample overthe full 72417. UepTh. The applicaSle SOPS 
are LANL-ER-SOP-06.09, RO, Spade and Scoop MeThoU f o r  Col lecion of Soil Samples a n d  
UNL-ER-SOP-66.10, RO. Hand Auger ace Thin-Wall T u b e  Sampler. 

7.22 Undisturbed Surface Soil Samples 

Undisturbed soil samples shall he gathered from the tirst six inches  of soil usinG the ring 
sampler  method. This method involves driving a ?our-ificn-diame:e: stainless steel tube (fins 
sampler) venically into t h e  a r e a  to be sampled. The soil around the ring sampler  is then 

excavated so:hat the  tube c a n  be removed. An undisturbed c o r e  sanplo is obtained by pushing 
t h e  soil from the ring sampler .The applicable SOP is LANL-ER-SOP-06.11 RO. Sta in lessStee l  
Surface Soil Sampler.  
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?a DepositrorrLayer Soil Samples 

Deposition-layer soil samples are collectec from the first one inch of soil. Samples collected 

using this method represent wind- or airdeposited contaminants on the soil surface (e.$. 
contaminants dispersed and deposited from stack emissions). They shall be collec:ed by using 
a stainless steel orTe!lotP :rowel to scrape off the upper one inch ot soil. The applicable SOP 
is LANL-ER-SOP96.09, RO, Space and Scoop Method for Collection of Soil Samples. 

72.4 Wanual Shsllow-cOre Samples 

Small volume soil samples can be recovered frem depths approaching 10 ft with a hand auger 
or  wim a :hin-wall %be sampler. The thin-wall tube sampler provides a less UisrurSed sample 

than :ha:oStained with a hand auger. However, it may nor be possible to forcothe thin-wall tube 
sampler through some soil or tuff. anC samplins with the hand a u p r  may be the more viable 

aRemative.The applicable SOP is LANL-ER-SOP-06.10, ROD Hand A u p r  and Thin-Wall Tube 

Sampler. 

Chi3 samples are Cestructive samples collected to be representative of porous surfaces such 
as asphalt, concrete. wood. brick. unglazed clay pipe. and tuff. Destructive porous surface 
techniques are used for any porous object considered too large for collection, such as a 
discrete sample. Examples include intact structures such as a roadbed orwall. chunks of debris 
too large for mnspor, 3oulders or  bedrock surfaces. and suriaces of functionins structures. 
Chip sampling requires a chisel. drill, hole saw, or similar tool to collect a minimum of 
100 Smmsof smpleto a maximum depth of 7 in. The applicable SOP is LANL-ER-SOP-06.28. 

RO. Chip Sampling of Porous Surfaces. 

Trenches may be used to evaluate Geologic features such as soils or stratigraphy. The 
minimum trench dimensions sufficien::o expose si$x’~ificanr geologic materials an< relationships 

on the trench wall are generally 5 to 12 f t  deep by 3 ft wide, The actual dimensions may vary 
depenCinG on sire anC geoloSic conCitions and available equipment. Trenching will also vary 

considerably dependins on topography. ease of excavation, and available equipment. Soil 

samples will be collected from the  backhoe bucket using the UNL-EA-SOP-06.09, ROD Spade 

and Scoop Method for Callection of Soil Samples to preclude the need for a confined Suace 

entry permit 
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7.4 Liquid Samples 

The Caliwasa sampler is designed tor collecting liquid hazardous wastes. It permits the 

representative sampling ot multiphase wastes with a wide range of viscosity. corrosivity, 

volatility, and solids content. The main parts of tho Coliwasa consist of a sampling tube, 

stop-cock, and closure systsm. The sampling rube is a 5-f? by 1.625-in.-diarneter translucen: 

plastic plpo (usually polyvinyl chloride), or a borosilicate glass plumbing tubo. Tho plastic 

Coliwasa Is usod to sample most containerized liquid wastes except wastes that contain 

ketOnQS, nitrobenzene, dlmethylforamide, mesityl oxide, and tetrahydrofuran, The glass Coliwasa 

is used to sample all other containeritod liquid wastes excopt for strong alkali and hydrofluoric 

acid solutions. Tho applicable SOP is LANL-ER-SOP-06.15, RO, Coliwasa Sampler for Liquids 

and Slurries. 
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1 .O INTRODUCTION TO QUALITY ASSURANCElaUALlTY CONTROL 
SAMPLES 

!We 2A is a supplement to Annex I I ,  Note 2 01 the RFI Work Phn for Operable Unit (OU) 1114 

(UNL 1993,1040). R uses available qu.aGty assuramlquality control ( a m q  sampfe data tmm 
the 1994 Summer sampling season. extracted from the Facility for I n f o m a n  Managemem and 

Display (FIMAD) between February 13 and February 17. 1995, to determine whch 0;VOC 

samples ave the most value-added information. Those data were analyzed IO determine: what 
ONQC samples WOUM yield the mst useful information for oc1 1114 and how many OAMC 

samples should be proposed in Addendum 1 to the RFI Work Plan for Ou 1 1 id. 

Note that the recommendations in this supplement were ?olbwM in the AWendum 1. Cnapter 5 

Sampling plans. In one case. the Fietd Unit One,,technical team recommended mat nci ='ked, 

samples be submitted as described in Section 4.0. However. the reammendation does not 
preclude any contraaerwl agreements between the contraa laboratories and Los Alarms National 

:c>  ; / # \  ., 8.** ; h  c.11 3 A t . C  I )  

c 

2.0 BLANK SAMPLES 

Blank Samples are used to detect and estimate positive analyk biases incurred through samph? 

collection. handling. and analyses. To determine the number of blank samples that should &e 
taken to maintain adequate quality control and assessmerrt over field activities, data for Me 1994 

Summer sampling season were reviewed. Ot 2 933 amlyre determinations periomed on 25 
zHT 

blanks at OU 1114, the 5 analytes listed in Table 1 were detected. These five analytes are ,/ TALL I 
Chloroform, copper, iron, lead, and zinc 

Eight instances of detection occurred for the tour metals in five samples. Chlonform was 

detected in seven other Slank samples. but in none of the tield samples. All totaled, 35 anawe 
detections were registered out of 2 933 determinations. or a 0.5% arwlyte deteaion rate. All 
analytes detected in the bbnks were detected at concentrations within a taaor of approximately 

three times their respective estimated quantifation limits (EQLs) or estimated detection limits 
(ED&) (EPA 1992,1207). 

An EOL is the limit representing the lowest concentration that can be reliably achieved within 

spocified limits of procision and accuracy during routine labratory operations. The EOL is 



generally 5 to 10 tlmus the method dotectlon limit but. to simplify data reponing. it may be a 
nominal value chosen within these guidelines, The EQL my be the concentration that is the 

lowest nan-zero concentration standard used to genorate the analytical calibration curve. EQLs 
may not ahays be achievable. 

0 
An EDL is the minimum concentration of a substance that can be measured and reponed with 

99% confidence that the analyte concentration is greater than zero and is dotermined from 

analysis of a sample in a given matrix type containing the analyte. The contaminant detection nte 

in the blanks is low and the respective contaminant concentrations are very low relative to 

screening action levels (SALS). Given this, the folldwing approach for computing the number of 
fieki QC blanks to be collected in the future is recornmddod. 

Assume that a 10% analyte detection rate can be tolerated -use historically, when an anatyte 

is detocted, its concentration is such that it is much less than its S A L  Also assume that the 

detoction of one analyre is not arrolated with detection of another analyte and that the 
distribution of detection ntes in the contaminated blanks is Gaussian, With a 95% confidence 

level of detecting contamination. this equates 10 a mean value of a 5% detection rate with a 

standard error of the mean equal to 2.5%. Thus, 0.05 represents P. the mean proportion ot 
analyles dotected and 0.025 represents the standard error of the mean. Barnett's equation 

relating the distribution of analyle detection rate to the number ot samples required to deteu P 
with a given level of confidence is: 

0 

Where P is defined above, S€(P) is the standard error of P, and n the number of samples 
required to yield the desired conlidonce in detectinp contamination at the accepted a t e  (Barnen 

1974, 37-12l8). This equation reamnces to: 

p(I - PI n =  
f SE(P)I2  

and albws for easily compcrtinp n. 

With P - 0.05 and S€(f) = 0.025 a value of n - 76 is computed. Because each volatile organic 

analysis includes the determination of 60 analyles, n = 76 Transkles to two trip blank s a w  (n - 
76/60 => 2 samples) for detectinc volatile organic contamination. Using u'mihr loge, and an 
assumption of 23 analy-tes included in a M m l  metals analysis suite, a total of tour equipment 

rinSate blanks is computed (n - 7- -> 4 samples) for detecting metals contamination. 



Tho Field Unit One technical team recommended that field reagent blanks be eliminated from Me 

ONQC sample scheme, Although two fieki reacent blanks showed chloroform contamination, the 
chloroform dotected could be due to laboratory contamination (no chbroform was detmed in 

actual fiold samples) and the detected contamination is within a factor of 1.5 01 the EOL In 

addition, no volatile organics were detected in the duplicate and collocated samples. This. in 

conjunction with the fact that equipment rinsate blanks shoukl include any contaminants likely 10 

show up in field reagent blanks, is the rationale for eliminating field reagent blanks from the OA 

sample scheme. 

No radioactive contaminmts wore detected in the blank samples at activities statistically greater 
than zom. Secause radionuclides were detected In the environmental samples but not the blank 
samples, implomentation of field sampling and dwntamination protocol is assumed to be 
adoquato. This is corroborated by the tact that motals and organic contaminants are present at 

concentrations approximately two to three orders of magnitude less than concentrations of 
interest for screening, Le., SALS. Such low contaminant concentrations are dwarfed by the 
imprecision associated with sampling and analyscs. 

Radionuclide contaminants have not beon a problem in the blanks, so there is probably no need 

to monitor blanks for radionuclide contamination. This field season there is 3 greater expectation 

than in the 1994 fiold seawn that organic contaminants will be present in potential release sites 
(PRSs): thereforo, monitoring should be done lor volatile organic compounds (VOCs) and 

semivolatile organic compounds (SVOCs) concentrations. Also, as metals have been the most 
frequffntly observod constituents a! concern (COCs), they too should be monitored. Audits of 

tield petsonnet Compliance with sample collection and equipment decontamination procedures, Tfi,d f 

together with the following QC sample schedule in Table 2, is also recommended. i’ TubL * 
If metal contamination is detected in blanks, one should suspect that if radionuclides are present 
in the environmental samplos, radionuclides are also possiblo contaminants. Judicious use of the 

chemistry van for monitoring metals contaminants using, for example, laser-induced breakdown 
spectmsa3py (LIS) might provide near screening for metals c4ntaminmts. A possibb alternative 

is to have CST-9 dedicate a paRiCular instrument in their laboratory (eirtler wholly or partially) to 

rapid tUfnafOund of such sclmples lor metals analyses. This WOUIU require advance coordination 

with CST-3 prior to sending the quick turnaround samples to them. Hand-held screening or use of 
the radiochemistry van for real time or near roal time screening of samples for radioacrivity might 
also be an option. The chemistry van should be considered for use in near real time analysis of 
blanks and environmental samples for organic cantaminants. 

3 .0  ESTIMATION OF SAMPLING ERROR AND POPULATION VARIABILITY 9 
3 
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Collocated samples provide information on the repeatability of samptcng (sarrgling error] and on I. very S ~ l l S C a l e  COC amcentmion distnbutiom (population mriabihty); duplicate samples 
II. 
7 -  - 

provide information on laGer scale distribution of COC concentmtions. The component of 
sampling mr obtained through the use of frekl splits is contained within coUoa!ed and duplicate 

field samples. Therefore. it is recommended that field splits not be taken, but that a scnes of 
colbcated samples Se taken to estimate small-scale papulation vanance and field duplicates lx 

taken to gain an estimate a? population vanance on a wider scale. 

Total variability for all sample data for inorganic analyses was 82% risk-speafe dose (SO) (OU 

1114 data extracted from FIMAO between February 13 and February 17,1995). This is maq$Mny 
greater than mh RSD. which is the maximum otssewed for mlksited and field @ir sampreS from 

the same data set. However. from available data, only five pairs of field splits and three pars of 
collocated sarrgles were ana&& for me:ak. TWO pairs of colbcafed samples were analyzed for 
radionuclides. These low numbers of samples provide Iinle statistical powef in the esimate of 

variances. More SatiStical p e r  can k obtained by taking more samples. The means of 
detenining an appropriate n u m r  of sampks to be colkckd is desaibed below. 

Assuming a desired 95% confidence level in the mimate of smafl-scale and Larp-le variances, 
the number of sample pairs required to yield a nnge of values contSning the true variance can be 
obtained from Table 3 of A Raridnale lor r e  Assessmnr of Errors in the Sampling of Soils (mn €e 
and Starks 1990, 17-1219). Van Ee's Table 3 shows that. with 10 Sample pairs (10 degrees o? 
freedom). the estimated variance has a 95% pro&ability of lyinp within me range of 0.49 to 3.08 of 
the true variance. Because the variance is the square of the standard deviation, this can be 

converted to an mimate of the precision of the standard deviation by taking square rwts. Doing 
so reveals that the estimaled standard deviation would have 95% probbility of falling within the 

range of 0.70 10 1.75 times the true standard deviation. Using similar cakula!ions, 20 samples 

would provide an estimate of sampling standard deviation ranging from 0.76 to 1.44 of the true 

standard deviation. Thus, doubling the sample size (Le., a doubting of sampling/analysis cost) 
provides Only about a 30% decrease in the range of values associated with the estimate of 

sampling error standard deviation. For this reason. It is recommndcd that the numbers of tne 
indicated samples (Table 3) be collected and analyzed to gain estimates of sampling and 

population variability. 

If radionuclides are of concern at a paflicular PRS, they may be added to the analyte list so that an 

estimated variability for radionuclide concentrations can be obtained. 

4.0 SPIKED SAMPLES 

4 



Spiked s;lmpleS may be used to obtain estimates of variability and bias for analyres that have been 

spiked (added) into a sample, as well as those that appear naturally in the sample. The variability 

and bias represent the errors associated with sample handling, storage. and analysis. as well as 
matrix-specific etlects. Thus, ideally, the sample that is spiked has a matrix identical to that of the 

onvimnmerrtal samples of interest, This cannot be commonly achieved and a sslmpre matrix that 

approximates the environmental sample matrix is actually spiked. 

Data available to date indicate that a single. spiked water saqle was analyzed at OU 11:J during 
the 1994 summer sampling season. However, ?ieU spikes of water do not represent soil simple 
collection and analyses because of the great differences between soil and water matrices 

Therefore, it is recommended that field spikes be eliminated from the QA sample scheme. In 

addition, the surrogate standm addition to and matrix spiking of soil samples that are part of 
existing laboratory protocol. provide better ind'kators of analyte recovery in soils than s$ked water 

samples. 
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TABLE 1 

ANALYES DETECTED IN TWENTY-FIVE BLANK SAMPLES 

ANALYTE NUMBER OF 0 ETECTl 0 N EQLa OR SAL= 
R A N G E  E O L ~  DETECTS 

Copper 2 30 lo 34 pwL 25 pg/L (EDL) 3 000 ms/kg 

Iron 2 125 lo 227 pp/L 100 (EDL) N A ~  

1 Lead 2 4.4 to 5.8 p ~ l L  3 W L )  500 WQ 
I zinc I 2 I 26 to 68.3pglL I 20 pS/L(EDL) I 24 000 mghg 1 

aEQL - Estimated quantitatlon limit. 

bEDL - Estimated detection limit. 

CSAL = Screening action level 

dNA = Not applicable 



ac SAMPLE 

I Equipmentrirrsatebtank I 4 I Merals. VOAS I 

i 

NUMBER TO BE ANALYSES 

(ADDENDUM I) 
COLLECTEO PERFORMED 

I Trip blank I 2 I Metals, VOAS I 



ac SAMPLE 

Collocated sarrgle 

Field duplicate 

c 

NUMBER TO BE ANALYSES 

(ADDENDUM 1) 
COLLECTED PERFORMED 

10 Metals, VOAS SVOAs 

10 Metals, VOAs. SVOAs 
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This Quality Assurance Project Plan (QAPjP) forthe Resource Conservation 

and Recovery Act (RCFW) Facility Investigation (RFI) Work Plan for Operable 

Unit (OU) 1114 was written as a matrix report (Table 11-1) that is based on 

tho Los Alamos National laboratory (tho Laboratory) Environmental 

Rostoration (ER) Program's generic Quality Assurance Project Plan. The 
goneric QAPjP is Appendix T in tho Installation Work Plan (IWP) ( U N L  

1991,0553). 

The Laboratory ER Program generic OAPjP describes the format for tho 

individual OU QAPjPs. In the generic QAPjP, Section 1 .O is the Approval For 
Implementation. which is included in the front of this annex. Section 2.0 of 

the  generic OAPjP is the Table of Contants, which was omitted from this 

annox becauso the OU 17 14 aAPjP is presented asa matrix. Section 3.0 of 
tho genoric QAPjP is the Project Doscription, and Subsection 3.1 is the 

Introduction. This introducrion will sew0 as tho equivalent of Subsection 3.1 

and tho matrix (Table 11-11 will begin with Subsection 3.2, facility Description. 

The OU 1114 9APjP matrix (Table 11-1) lists the gcnoric QAPjP criteria in 

tho first column; those criteria correspond to the sections of the generic 

9APjP. The second column lists the specific roquiromonts of the generic 

QAPjP !ha! the OU 11 14 OAPjP must mect: the subsuction titles and 

numbers in the second column correspond directly with those contained in 

generic QAPjP. Sections of ;he gonoric QAPjP tho: do not contain specific 

requirements are not included in tho matrix, e.g., 3.4. The third column lists 

tho location in tho IWP and/or the OU 11 14 Work Plan of information that 

fulfills the roquiremonts in the genork QAPjP. If OU 11 14 will follow tho 

roquiromonts in the ganoric aAPjP and no furthor information is nocosmy, 

the column contains !he phrase 'generic QAPjP accoptod.' In some cases, 
a standard operating procodure (SOP) andlor a clarification note is included. 

2:O CLARIFICATION NOTES 

2 f  Note 7: Section 4.0 Project Organization and Responsibility 

Tho organizational structuro of thc ER Program is presonted in Saction 2.0 

of IhoUNL'ER Quality Program Plan (OPP) to tho projoct leador (PL) lovol, 

including quality assurance functions, The OU 1114 work plan. Annex I, 
doscribes tho organizational structuro from tho PL loval down. 

RFI Work Plan lor OU 7 7 74, Addendum 7 I f -  7 March 1995 



TALLE 11-1 

OU 1114OAPjP MATRIX 

CMEFllC QAPjP CRITERIA . 
1. 

Project dsrflption 

GENERIC OAPjP OU 1174 INCORPORATION 
REQUIREMENTS BY 

SU8SECTlON 
OF GENERIC aAPjP REOUIREMEKIS 

L o s  Ahms National Laboratory (LANL) ER 
Program IWP (LANL lQOZ 0768). Chapter 
3. and OU 1114 Work Plan. Chapter 2 
LANL ER Proqram IWP. Subsmion 3.2 

O U  1 t 14 Work Plan, Annex I 
bU 11 14 Work Plan. Chaptan 1 and 5 

3.2 FaciMy Dexnption Y * . d  

3.3 ER Procram 

3.4.2 Proiect ScheCulo 
3.43 Profact Seope 
3.46 Backorouna Infoma!ion 
3.45 Data hlanagsment 

-p 3.41 ProiSa Obisetivss 

IOU 1714 Work Plnn. Chapters 1. 2. and 3 
1 OU 1114 Work Plan. Annex IV, and LANL 

Prom organization 

- I ER Program IWP, Annex IV 
1 ou 11 14 work Plan. Annex I 
I Maintained as records wrthin OU 1114 

4.1 Line Authonv 
4 2  Personnel Qualifications. 

mtamurcmsnt dsta in 
term. of precirion. 
accuracy* 
npresentatlvcnesa, 
completeness, and 

Quality auumncc 
objactiws tor 

SenskiviN of Annlvsas 1 
5.S QA Obreawes far Precisian I Generic OAPiP aCCODt8d 

4.3 0rc;anizationel Struc!urs 
5.1 Level o! Qualiw Control 
5.2 Precision, Accuracy. and 

I LANL-ER=OPP. Section 2.0. Nore 1. 
1 Generic OAPjP accented 
1 Generic ClAPjP accepted 

5.4 OA Obiecfrves for Accuracy 
5.5 Representativeness. 
Camalerenoss. and 

Gensrtc OAPiP accabtsd 
Canarc QAPjP accepted 

I 
I 

'. I 

I Program SOP-01.05. See also Nore 2 and I Nora 2A 

If\ 
comparability 

Sampllng proccdums 

I . I  

Cambarability 
5.6 Field Measurements 
5.7 Data Qualitv ObieCrwes 
6.0 Samolinq Procedures 

1 Gansric QAPjP accepted 
I bU 11 l d  Work Plan. ChiiDtnr 5' 
IOU :ltJ Work Plan, Aoaendlx D1. 

Sempk euatody 

- - - _ .  
6.2 Sample Prsservattlon During Censnc OAPjP accepted including ER 
Shipment Procrnm SOPat .02 
6.3 Equipment Decontamination Genenc OAPjP accepted including ER 

Prooram SOP-01.06 
6.4 Sample DesiSnatron Genenc OAPjP accepted including ER 

Program SOP-01.04 
7.7 Overview Genenc OAPjP acceplecl includinS ER 

Program SOP-Ol.04 I 

7.2 Field Documsnwtion Genenc OAPtP accepted includina ER 

Packaginrr. nnd Shikina 
7.6 Final Evidence File I Generic 9APjP accepted I I Promam sdPS1 .03  

7.3 Sample Managernon! 
C.uilkv 

Promam SOP-OI . ~ i  
Generb OAPjP Pccepted 

- 

Manh 7995 

. __. .. . . 
7.4 Laboratory Documenmion 
7.5 Sample Handling. 

11-2 

Generic OAPiP accepted 
Generic OAPjP accepted including ER 

RFI Work Plan for OW : 1 74, Addendum 7 

Calibratbns pmeaduma 
and frequency 

a 

a 

Documentation I 
8.1 Overviow 
8.2 Field Equipment 
8.3 Laboratory Eauiomant 

I Gensrw: QAPiP acce~prad 
1 Genorr QAP!P accepted 
I Generic OAPjP accepted 



TABLE 11-1 (continued) 

OU I l l 4  QAPjP MATRIX 

' GENERIC I A P j P  CRRERtA GENERIC OAPjP CU 1114 INCORWRATION 
REOUIREMEHTS BY OF GENERIC aAPjP REOUIREMDJfS 

SUBSECT1 ON 

to rnanrgbment 

22 Noto 2: Section 6.1 Quality Control Sarnplos 

Quality assurance (Qk) and quality control (QC) sampling for RFI Phase I 
in OU 11 14 will provide sampfes to address variability in the sampling and 

analytical procedures, Most of thcse will be prescribed generically as 
follows: 

- Rinsate samples (in general, one por day) wil l bo 
collectcd i f  on-site decontamination of sampling 

RN Work Plan for OU 1 7 74, Addondurn 1 11.3 March 1995 



equipment is being performed. 

- A trip blank (one per sample delivery group) will bc 

included whenever volatile organic compounds are a 

potential contaminant at the sire. 

- Field reagent blanks will be submined only if reasents 

are brought in bulk to the site and measured out on site. 

- The Sample Coordination Facility (SCF) will add blanks. 

surrogate spikes. and other Ok samples to each batch 

following its standard procticos. (Botch sires will be 

determined by !he SCF and will vary depending on :he 

type of analyses to be performed. The SCF will attempt 

to keep samples from a sample delivery goup togo:hcr 

3s much a5 possible when batching samples for tho 

analytical laboratories.) 

- The analytical laboratories wil l rcpon analyses of 

instrument blanks. calibrarion standards. and other QC 

samples 3s specified in their contracts with the SCF. 

- Field instrument cdibration checks will be performed as 

specified in the SOPs controlling tho use of thoso 

instruments. The results will be recorded in the field 

documentation of the survoy. 

- The field laboratories will provide !aboratory splits. 

replicate analyses. and calibration checks as specified 

by their SOPs or a C  programs. The results will bc 

documented and reported to the field team lcader daily. 

In General, the ONQC samples listed above are at most single blind 

samples. 

The only types of OA sampling that arc described in site-specific detail in 

Chapter 5 3re double blind collocored samples, field splits, and fiold 

duplicates to be prepared in the field for both fiold and off-site laboratories. 

We define these as follows: 

March 1995 II - 4 R N  Work PIan for OU 7 7 14, Addendum 7 



Annex n, Note 2A Qwliv ctrswmtce Project Plan +11 . - I  -- r 

IC* - A cotlacatad sample is a socond sample collected noxt i. 
L__ lo tho first wmplo, a5 close as ptacl -c 

2 f t  away), using the Sarnc method c 

spade or scoop sample, another rnf 

atc.). In genaral, subsamples for the 
are prepared for each proposed ana 

sample. 

c 

L.. 

A field split is a second subsamplo collaetcd in tho field 

trom a prepared (a.9.. homogoni2ed)- sample fer a 
dcsignatcd type of analysis. This a n  bc appropriate for 

~'; 
p L t c  m 4 m  i v  

o c - b F 4 r  ;:.> 
,Pa[[ i.c cpl xpw ::: Y 

inorganic, radionuclide, and most semivolatile organic 

analyses, but In gcnoral is not useful forvalatile organic 

an a lysos. -> 

* -  L 

- A field duplicato is a second subsamplo collected €or a 

minimally disturbed field sample (usually a core) for a 

designated type of analysis. f ield duplicates a m  used in 

place of field splits for volatile compounds. 

Coilocated samples provide an estimate of Total study orrof (apart from 

overall population varhbility, which is w?turod by taking a number of 

samplosfmm the site). Field splits and fie& duplicator are used t o  estimate 
incremental error introduced by imporfed homogenization. hndling. 

transport. and analysis. Rcld dupliwtcs and collc-catcd samplcs  provide 
estimates of micro-scala variability of contaminants such as radionuclides 

in sediments and dioxins in son, 

Note 2A= 

&e< 
, ~ O D U C T I O N  TO a m c  SAMPLES J 

' Note 2A has  been sdded to Annex It, Nota 2 of the 

2 A44 W I ,  rrZI,  lo? 
as a supplement. 1: USBS availa lo 
summer sampling season. extracted 

&and February I?. 1995, to determine which W O C  samples  give the 

most valuo added information. Those data were analyzed to determine: 
what W O C  samples would yield the  most useful information for OU 11 14 



. 
hu/oa/ns 23: s f  esozt tasJa3r  IASL CST. 1 %  EQO2 1, -. 

. _ I  -. ‘-. 
Quatily&surance Projccr Plan 

It should be noted th 
followed in writing th 
Field Unit Ona toch 

samples  bo submit? 

rocommcndation docs not proclyde a n  contractual agreemenb between 
c 

J u u w  Ana X c r ~ r w  
the contract labotatorics and A C5F ‘3 fo2supplying spikeh‘samplas if required -. u 

-, 
. *  .L 

ate positive analyto 

e- defermino 
the  nomber of blank samples  that should bo ta&n to  

- ,  
quality control and assessment over fiold activities, 0 
1994 summor sampling soason werc rcviowad. Of 933 analyto 
determinations parformcd on 25 blanks at OU 11 14, thelidanalytes listed 

in Tabl&ere dcteetad. 

j z  
CL 

I - d c  TABLE& T#eJ7y- 
ANALYTES DETECTED IN SAMPLE BLANKS F, 

J 
44- f 

J 

k-• 

aEQL - Estimated guntilation limit. 

bEDL Estimated detection limk p t  +? 
/bo’+ d i ddh; g o t  r v d d L  -/‘:’. * 1 t.4 -T-/ : (, ,,., 

v 
Scrrr” CbG+.+-. levo( 3 I 

Eight instances of detodlon occurrod for thc four mctals in 

samples. Chloroform was dctccted in sovan otherblanksanplefiut in none > 
of the field samples. All totaled, 15 nnalytc detections ware rcgistcred out 

M u c h  799s / I  0 6 RFI Work Plan lor OU 7: 74, dddsndum 7 



Aman, Notr 2.4 Quality--knmnceProjeaPh ;;* 

of 2 933 da!aninstions, or a 0.5% analfie drtcdon rate. kll armlyres 

detected in the b l ank  were dstectbd at concentrations wilhin a factor of 

approximately three times their respective estimated quantitation limits 
(EQLs) or estimated dataeion limits(EDb)%n EOListha limit reprasanting d 

A. 
r 

)I 

8 

c 

L 

& 

r ,  'Ir " <.-# 
the lowed concentration that can  be rsliablyachievcd within specifitd limits 

- of precision and accuracy during routine laboratory operalions. The EQL is 

generally S to 10 tirms the method detection limit bL?. to simplify data 

reporting, it may be a nominal value chosen within these guidelines. fho 

EQL may be the concentration that fs the lowest nan-zero concantm!ion 
standard used to generate the analytical calibtation curve. EaL m y  not 

always be achievable. 

An EDL is the minimum concantration of a substance that can be measured 

and reportcd with 993; contidunce that t h e  analyte concentration is greater 

than zero and is determined from analysisof a rampfe in a givon matrix type 

containing t h e  analyls. The contaminant detection rate in the blanks is low 

8nd the respadiva contaminant concentrations ara very low relative to 
screening action levels (SALS). Givon this. the followins approach for 

computing the number of field QC bbnks to be collected in the future  is 

recommended. 

( .  

Assume that a 10% anelyte detection rato c a n  be tolerated because 

historically, when an analyfe is detccted, its concentration is such that it is 

much less than itsSAL Alto assumo that tho detection of one analyte is not 
correlafed with detection of another analyte and that the distribution of 

detection rates in the contamlnated blanks is Gaussian. With a 95% 

confidence level of detecting contamination. this equates to a mean value 

ofa 5%dctec?iortrale withastandard errorof themean equal to2.5X.Thus. 
0.05 ropresants P, the mean proportion of analy:cs detected and 0.025 
rcprssonts the standard error of the mean. Tho equation relating tho 
distribution of analyts detection rate to the number of samples required to 
fjetoct P wlth IX given fovel of confidence is: 

RFI' Work Plan for OU t 1 7 4  Addendum 1 l / -  7 M a d  1995 
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I 

I 

I 

l 

e 

a 

Q d t y  Assurance Proiccr P h  
__ ~ c 

*I 

,..$ 
where P is defined above, S€(P) is the standard error of P, and n = the 
number of samples required ta yiold the desired confidence in deteetlng 

contamination at the acceptod rats (8amctt 1974.17-1218). This equation 

rearranges to: rr 

I _. 
= 
*. 
4 

7' 
1 a- 

Pfl - P) ko: 4J* 'z 
5 R  w- n =  

fE(P)f $f .r 
-4 
/A- f l  W ) + L m  

't --, -%- 4," 
.' .# e' - 
7#/ c L 'I, 4- / $  

I 

and allows for easily computing n. 

With PI 0.05 and S€(P) I 0.025 a value of n = 76 iscomputed&weh 

translntssto hvo trip blank samples (n P 76/60 =% 2 samples) tor detecting 

- volatita organic analysis includes the dctcrminatMn of 60 analytes. n P 76 

volatile organic contaminatlon. Using similar logic. and an assumption at23 

anelytas includd in atypkal metals ana1ysissuite.a total otfour equipment 

7. 
L* 
--l - 
Is , 
d 
L 

.- 
L 

rinsate blanks is computed (n - 76/23 => 4 samples) for detecting metals 
contamination. 

< -  'e .. 
T .  

.++ 

1 

Tho OU 1114 technical team rocommended that field reascnt b l a n k  be 

eliminated from tho OAlOC sample schorne. Although two :ioE reagent 
blanks showed chloroform contamination. the chbroform detected cuuld be 
due to laboratoty contamination (no chloroform wasdatmed in actua! field 
sarnples)andtha detected contamination uwkhinafactoraf ISofthc ML 
In sdditlon. novdatifeorgnniaware detected inthadupticsteand collocateC 
sarnptes. This. in conjunction with the fac: that equipment rinsate btankr 
should include any contaminants likely to show up in field reagent blanks. 

is the rationale for eliminating field reagent blanks from the OA sampk 
scheme. 

No radioactive contaminants were detected ICI the blan& t activities 

p!!. 
* 

d $ 4  4k J ."& 
statistically greatetthan zero. Because radionuclides were detected x in the $> 

P environmental samples but not the blanks, implemantation of field sampling 
and decontamination protocols is assumed to bo adquats. This is 
corroborated by the fact that metals and organic contaminantsare present 
at concentrations approximately two l o  threeordersaf magnitude lessthan 7'': 
concentrations of interest for screening. ;.e.. SALS Such low eon?aminant 

I -  

3.6- 

-5 3 3 

d 
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sample collection and equipment 
with the following QC samplo 

roceduros, togethor 

also tecornmondd. 

! 

I 
, 

s, 

I 
I 

I 
i 

I 

\ 

! 

! 
! 

, 

I 

I 

\ 
I 

I 
I 

I 

i 
I 

; 

I 
I 
I 

t;. 
- *  J P ' J  

I I *. 

' - * :  /. . ..I 
; ,  . 

. * ,  , . ,  . .  . . ,  

If metal contamlnation is detectcd in blanks, ono should suspoct that 

-t$sen~ in the environmental samples,  arc also possible 
contaminants. Judicious use af the chemistry van for monitoring rnctels 

contaminants using, for example, bsebinducod breakdown spoctroscopy 

(1lBS) might provide n o a g a K o  scrcening for metals contaminants. A 

possibla attemativa is to have CST-rdedicate a particular instrument in 
their laboratory (either wholly or panially} to rapid turnaround of such 
samplestor metals analyses. Thiswould require coordination with CST+in 

screening or use of the radiochemistry van for realtime or naardmltirne 
screening of samplesforradioactivity migh I o bo an option. The c emistry 

van should be considered for use in neawea tmc analysis  of blank and 
environmontat S"npl05 for organic contaminants. 

1 .  fd r .Ad,* rlu 

4 

A 
A 3  

' I  
ir 9- 

v 

advance of tending the qulck turnaround sarnplcs to them. * 
A J XWw 

A. 1 
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'3 observed for collonted and fiekl ?lit simples from the sa& data set.  wow,^, 
from available data. onty fwe pairs o! field spfits 

- 
J 8:: 

I 

pairs of collocated amples were anabpd for metals, Two pairs ot odtooted 

umples were nmlyzcd for rad*muclidos These law numbers of s~mploc, provide 

lmle statistical poww In tho estimato of virtianccir. More statistical power Can be 

obtained bytaking mre s;lmples.Tho mnsofdetaniningan appro@a!cnumber 

of samples to be coflectcd is described below. 

Assuming a desired 953: confdence level in the csfmate of sinalf-sdc and brgc 

scala variances, the number of sample pairs roquircd to yieM a range of d u a s  

containing tho truc variance can bo obtained from Table 3 of A Ration% for Ihe 
Assesrnem of E ~ O K  in rho Sampling of Soils (van Ee 1 990.17-7 21 9). That table 

- - 
, a 

-7 

i 

J ,#ASl.dU 

shows that, with I O  sample pairs (10 degrees of freed h-, ), the estirnatcd variance 

has 8 95Ye probability of lying Mhin the range ot 0.49 to 3.08 of the true mfkinco. 
BocnuMthavariancaistna~uareaf thc standarddcv~tian.rhis0nbeconvc~cd 

toan~limalcofthepracision ofthestand3rddcvhliorrbytakingsquareraats.Ooing 
so reveals that t he  ostirnarcd standard devlathn would have 95% prob;lbiliry of 

falling wirhinthc rangoof 0.7010 1.75 timesthe true standarddeviation. Ushgdrnhr 

cakulations, 20 samplas would prtrvido an estimate of wmpling standard deviation 
ranging from 0.7G lo 1.44 of the true stahdad doviation. Thus, a doubling af the 

sample size (Le., a doubling of s~mplinghnaiyds cost) providas onty about a 30% 
decrease in tho range of values assockfed with tho estimte of sampting error. 
standard doviation. For this ram it is recommended that the numbers of the 
indicated snmples rublc:U+'bo collactod and analyzed to gain estimates d J 
sampling and pgulatjan vabbi1.N 0 

J 
. I/ 

3P 5. 
c/ 

r, 
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J 
RECOMMENDED NUMBER OF COUOCATED AND RELO DUPL1CAl"E bJ8'4 

SAh!PLE!S +& 
1 

ac SAMPLE (FiR ADDENDUM 1) ANALYSES PERFORMED 
j5tl&i@tkclr!ed sarrrpls 10 / ' MeWs,VOAs.SVOAs 

10 Metals, WAS, SVO& 

I 
' 

I ; 

J / Fietd dupficsle 

J 

ware developed to meet the sample ropressntativcnesscriterio described in 
Subseaion.143af the L;lboratory ER Program geneflcQAPiP (Append" T) 
(LANL 199<* 0553). 
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- A collocated sample is a second sample collected next 

to tho first sample. as close as practicable (usually f to 
2 f t  away). using rhc same rncthod as the first (another 

spade or scoop sample, another manual shallow core, 

otc.). In goneral. subsamptcs for the  collocated sample 

are prepared for each proposed analysis as for the firsi 

samplo. 

- A field split is a second subsamplo collected in the field 

from a propared (e.g., homogonixed) sample  far a 

dosignatod type of analysis. This can bo appropriate for 
inorganic. radionuclide. and most semivolatilo organic 

analyses, but in general is not usoful forvolatilo organic 

analyses. 

A field duplicsto is a second subwmple collected for D 

minimally disturbad fiold simplo (usually a coro) for a 

designated type of analysis. Field dupliwtesare used in 

place of fiold splits for uolatilo compounds. 

Collocarad samplos provido an cstimatc of rota1 study error" (aport from 

overall population variability, which is captured by taking n numbor of 

samplosfrom tho site). Field splits and fiold duplicates are used to estimate 

incromental error introduced by imporfect homogenization. handling. 

transport, and analysis. Fiold duplicatcs and collocated samples provide 

estimatos of micro*scale variability of contaminants such as radionuclidos 

in sodimonts and dioxins in soil. 

-+- 
-2.3' .- N O t 8 2 A :  SectionXl Quality Control SamplosSupplemont '1. 

,' 
? ';. c: , 

i . 2  , 
23.1 fNTRODUC7ION 70 ONQC SAMPLES 

..r 

P F Z  
Note 2A has boon addod to Annex 11, Noto 2 of the &'$O-U f i - l E k  Plan Fay. b 

_Id_ -- . . l U i W r ,  IYQ, /o yo' ". 
as a supplernonl. It uses available OMOC sample data-from tho 1994 

summer sampling season, extracted from :FIMAD* betwoon February 13,-' 
1995 and February 17, 1995, to dotormine which QAlQC samples give the 

most value added information. Thosa data woro nnalytod to dotarmina: &/' 
what QNQC samples would yiold tho mosl usoful information for OU 1114 

i,* mi.d;y , h ) . r m G h . n  f i c A a y + * *  UJ, 3;x:'4 

r 

f 

9 
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/ +/ 1, 
It should be noted that thcrcc-tionsuHorth in,sumfernsnt were r 

DETECTS 

I 

,Chloroform 7 6 to 9 pg/L 5 P& (EQL) 210 pglkg A 1;4k -- 
rrric- . 1 Copper 2 30 10 34 pg/L ZpglL(EDL) 3& mgkg 

1 Iron 2 125 to 221 pg/L 700 p9/r (EDL) NA 

/ Lead 2 4.4 to 5.8 pg/L 3 pglt (EDL) 500 mglkg 

- tinc 2 26 to 68.3 pg/L 20 pg/L (EDL) 2-0 mglkg 

-i 

~ ~ f G l . u - v i . n r  1. t.J 1. . . 

\- 3 // 
followed in writing t h e p m A d & m d u m  1 

Gold Unit One technical team ~%el-rkornrnend that no further spike A 
.-In one case 

P5 n 

J , 

, 

1” 

samples be submitted as described in Subsection. 23.z - however, the’  
recommendation does not preclude any contractual asreements between 
thecontnct labofatoriesand CST-qorsupplying spikod samples i f  required2 

> e  ,- 

*& 

; h N L ’ I  finrly ttrut,clrdru Lm-8, I 

E. ? 
/.- /. -\ 

tho number of blank srrmplcs that should be tal& to maintain adequate 

quality control and assessment over field adivities, O & W 4  data for tho 
1994 summer sampling soason were reviewed. Of 2 933 analyto 

- 

J 1”J 

1 determinations performed on 25 blanks at QU 11 7 4 ,  listed L a I 
in TrrbfetMlhero detected. 

if 

Eight instances of detection occurred for the four metals in onl{%vc d ,  
samplos. Chloroform wasdetcctod in seven othorblonk somplesbut in none J 
of the field samples. All totaled. 15 onnlyto detections were rogistcred out a ‘J ‘ 
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Annex ZZ, iVote 22i 

o? 2 933 daterminotions. or J 0.5% analyte detection rate. All analyles 

detected in the blanks were detected at concentrations within a factor of 

approximately throo times their respective estimated quantitation limits I.. c 

QunliF Awuranct Project P h  
. I  

*, 
* 
”: & 

i c  

.J I .* * 
+. $ J  +LJ L. 

,:id ,>a+ I i 

c!’ 

(EQLs) or estimated detection limits(EDLs)% EQListhetimit representing t r b  <: ’ 2:s 7 a 

the lowest concontration that can be reliably achieved within specified limits < -  

of precision and accuracy during routine laboratory operations. The EQL is 
generally 5 to 10 times the method deteaion limit but, to simplify data 

reporting. it may be a nominal value chosen within these guidelines. The 

.. 

EOL m a y  be the concentration that is the lowest non-zero concentration 

standard used to genera:e the analytical calibntion curve. EQLs may nor 
always be ac h iova blc . 

An EDL is the minimum concentration of a substance that can be measured 

and reported with 99%. confidence that the analyte concentration is greater 

thanzeroand isdeterminedfromanalysisof asample in a given matrixtype 
containing the analyte. The contaminant detection rate in the blanks is  low 

and the respective Contaminant concentrations are very low relative to  

screening action levels (SALS). Given this. the following approach for 

computing the number of fiold OC bbnks to be collected in the future is 

recommended. 

a 
Assume that a 10% analy?e detection rate o n  be tolerated bemuse 

historically, when an analyte is detected. its concentration is such thar it is 

much less than its SAL. Also assume that the detection of one analyte is not 

correlated with detection of another analyte and that the disrribution of 

detection rates in the contaminated blanks is Gaussian. With a 95% 

confidence level of detecting contamination, this equates to a mean value 
of a SOhdetection rate with a standard errorof tho mean q u a l  to 2.5%. Thus, 

0.05 represents P, the mean proportion of analytes detected and 0.025 

roprosents the standard error of the mean. The equation relating the 

distribution of analyte detection rate to the number of samples required to 

detect P with a given level of confidence is: 

RFI Work ?Ian for OU 7 7 74, Addendum T 11-  7 March 7995 



where P i s  dofined abovu, SE(P) is tho standord error of P. and n I the 

number of samples required to yield the desired confidence in detecting 

contamination 3t tho accepted rate (Barneft 1974.17-721 8). This equation 

rearrafiges to: 

and allows for easily computing n. 

With P = 0.05 and S€(p) t 0.025 a value of n = 76 is computed. Since each f’’ 

volatile organic analysis includes the determination of 60 analyros. n I 76 

translatesto two trip blank samples (n  I 76/50 =>2 samples) for detecting 

volatile orsanic contamination. Using similar logic. and an assumption of 23 
analytesincludec! in a typical metals analysis suite. a total of fourequipmcnt 

rinsa:e blanks is computed (n I 76/23 n> 4 samples) for detecting rno:nls 

contamination. 

The OU 7 : 1 4  technical team recommended that field reason: blanks bo 
eliminated from the ONCC sample scheme, Although two field reagent 

blanks showed chloroform contamination. the chloroform detected could be 

duero laboratory contamination (no chloroform was detected in actual field 

samples) and the detedec! contamination is within a factor of 1.5 of the EQL. 
In addition, no voiatileorSsnics wore detectod in the duplicate and coilocatod 

samples. This. in conjunction with the fact that equipment rinsate blanks 

should include any contaminants likely to show up in field reagent blanks. 

is the rationale for elirninaring field reagent blanks from the QA sample 

- c ” G  /, 
3 e,, 

( 4  
scheme. !J pa; .-, di? 

s.lly ??, 2’*? 

/ cp - No radioactive contaminants were detecfed in the biankjat activities i’ TLdc? 
statis:ically greater th3n zero. Because radionuclides were det‘ected in the 

environmental samples but not the blanks. implementation of field sampling 

and decontamination protocols is assumed to be adequate. This is 

corroborated by the fact that metals and organic contaminants are present 
at concenrmtions approximately two to three orders of magnitude less than 

concentrations of interest for screening, is.. SALS. Such tow contaminant 

td. 
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i: Anncx / I ,  Norc 2A Qualiry Assuruncc P r u j m  Plan 
* 
k' 
P, I concontrations are dwarfed by tho improcision associntod with sampling 
I. 
PI 

and analyses. n. 
1.. . 

c. Lu: *. 

, LLJ. i r & * ; ~ k  - 2 
; I  r 7 

Bocauso radionuclide contaminanis haw not boon a problom in the blanks, 

thore is a greator ex octalion thaiorganic contaminants will be present in 2rk.ritI -!tu* 1 1  -@J *c I 

'PRS$%OCi a;eVOCs, this field soason lhan'last fioldseason,'should be " 5 u: Ir 

4 & L a ,  Y J monitored. Shke metals havo beon the most frequently obse&d;COCs, I L L n A h n : r L a r r S  GW+Lf ;A 

;qrf -I .ai- t 3 : r  w & r r c >  : 
4::. r ! y  * y * I * .  

..' A ,?J, ? m n r r ~ . * / : [ L ~ ~ ~  

thoro is probably no noad to r n o n d i o r  radionuclido contamination. Because 1 
I r0v 

T * * r a  .IL 4 W * b r 1 +  & & . W a d  , ~ l . N ! c  * ( O U k I L  Llmb#lrd /  9 

I G : C c u f i ~ : r ; ~ A ~ f r , ,  7 F , I ~ +  r ( # u r  or**-'* 

x 
thoy toFf'Lhould be monitored, Audits of fiold porsonnel compliance wit'h i 

L samplo colloction and equipment decontamination procodures, together L' 

4 

c.. = 
with the following QC samplo schedulo in Table U-3, aro also recommended. 

.c --I-. 

,-&AM P LO 
Equipmant rinsate blank 

(-rip blank 

RECOMMENDED NUMBER OF SAMPLE BLANKS 

(RFl ADDENDUM t )  %&LYSESb EFIF0Rf.J W 
4 Metals, VOks 

2 Metals, VOAs 

I f  metal contamination is detected in blanks. one should sus~ect  that ~ 

.--)?fl- r(..Ii.LuId. Lv 
;r&uclide& if  resent in !he environmental samples. are also possible I 

--*/- P 1. 
contaminants. Judicious use of the chemistry van for monitoring metats 

contaminants using. for example, IaseLinduced breakdown spectroscopy 

(LIBS) might provide neawoaltime screening for metals contaminants. A ', 
possible alternative is to have'*CST-9 dedicate a particular instrument in 
thoir laboratory (oithcr wholly or partially) to rapid turnaround of such 

samplesfor metalsanalyses. Thiswould require coordination with CST-9 in 
advance of sending the quick turnaround samples to them. Hand-held 

screening or use of the radiochemistry van for tealtime or nonr-realtimo i 

screening of samplesfor radioactivity mightafso be an option. Thechemktry 4, A(.'- 

van should be considered for use in nea6reakimo analysis of blanks and ', 
environmental samples fcr organic contaninants. 
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Qualiry Ammancc Project PIun Annex 11, Nore 24 

CoIIOCazed samples provide information on the repeatability of sampling (sampling error) and ’ 

on vary s m a l l ~ ~ ~ l e  COCconcentrorion distributions (population variability); duplkaresamples 

provide information on larger scale distribution of COC concentrations. The component of 

sampling error obtained through the use of field splits is contained Whin collocated and 

duplicate field samples. Therofore. it is recommended that fielc! splits not be takan, but that 

a ssrlss of collocated samples be taken to ostimats smlfsenla population variance and field >( 

duplicates be taken io  Cain an estimate of population variance on a wider scale. 
P 

Totalvanobilityforall sampledata forinorganicanalyses was82% risk-specificdoso 

(RSD) (OU 7114 data extracted from RMAD between February l%flb!3&nd J 

observed for collocated and field split samples from the same data set. However. 

from avaibblec!ata. only five pairs of fidd splits -Gand three i 

pairs of collocated samples were analyzed for metals. Two pairs of colloc3:ed 

samples were 31%1lyted forndionuclides. These low numbers of samples provido 

little statistical power in the estimate of variances. More statistical power can be 

obtained by uking mresamples.Thc meansof detcrminingan appropriatenumber 

of srnples to be collected is described below. 

Assuming a desired 95% confidence level in the estimate of small-scale and large- 

scale variances, the number of smple pairs required to yield a range of values 
containing the true variance can be obtained from Table 3 of A Rarionale lor the / ’  

Asscssmenfaf Enorsin theSrrm~IingofSoils(v3n €0 7990.17-1219). That tabla ‘ 
has a 95% probability of lying within the range of 0.49 to 3.08 of the true variance. 

Becausethevati3nceisthe~uareof the standarddeviation, thiscan beconvefid 

toanestimateoftheprocisionofthesta~rddcviation bytiikingqwroroots. Doing 

so reveals that rhc estimteC standard deviation would have 95% probability of 
falling withinthe rangeof 0.70:o 1 .fStimes!he!rue standarddeviation. Ushg similar 

okulations, 20 simples would provide an cstimatc of sampling standard deviation 

ranging from 0.76 to 1.44 of !he tme standard deviation. Thus, a doubling of the 

sample ske (Le.. a doubling of samplinganalp’s cost) provides only about a 30% 
decrease in the range of values associated with the estimate of sampling e m r  

,/ 

February 77,1995). Thisisma~inallygreaterthan73% RSFhich isthemaximum J 
/ */ 

0 J. 5k r l . r  I 

shows that, with 10 sample pairs (10 degrees of freed 6 m). the estimated variance 

, 

s~andatd dm’ation. For this reason. it is recommended that the numben of the I /  
indicated samples flabledl14p be kollec!ed and analyzed to $ah estimates of v 

-3 .,” *r’ 

m /  
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NUMBER C0LlECTE.Q' 
ac SAMPLE ( R n  ADDENDUM 1) ANALYSES PERFORMED 

Metals, VOAs, SVOAs 

Field dupliwto 10 Metals, VOAs. SVOAs 

.Field~collocoted sample 10 

i 

- ;I* '. I 

-9 

' 

If radhnuclidas are of coneem at a particular PRS, they may be added to the arwryte 
list so that an estimated variability for radionuclide concentrations can be obtained, 

2..3;#' SPIKED SAMPLES 
i '  

Spikod samples may bo us& to obtain estimates 01 vahabilily and bias for those 
analytes that have been spiked into a samplo, os wall as thoso that appoar naturally 

in tho sample, Tho variability and bias roproscnt the W O ~ S  associated with sample 

handling, storage, and analysis..& well as matrix-specific effects. Thus, idally, the 2 

sample that is spiked has a matrix identical to that of the anvironrnontal samples of 

interost. This cannot be commonly achievod and a a m p l o  matrix that approximates 

tho environmental sample matrix is octually spiked, 

,3. . /  

'? ' 

Data available to date indicate thnt a single, spikod water sample was analyzed at 

OU 11 14 during tho 1994 summer samplins soason. However, field spikes of w3tter 

do not roprosent soil ~mplocolloctionandnnalysesbecausoof the groat differencos 

batweon soil and water matrices, Theroforo, it is recommended that fiald spikes be 

eliminated from the QA ample scheme, . #  In addition, tho surrogate slondard addition 
T L  .- 

to, and matrix spiking of, soil simples whkhare paflof existing laboratory protcml%> 

provide bottar indicators of analyto rwovery in soils than spiked water samplas. 

V 
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2.4 Note 3: Soction 14.3 Sample Roprosentrrtlvonoss 

Tho field sampling plans presentod in tho OU 1114 Work Plan, Chnptcr 5, , C X r "  4- I 
weto dovoloped to mcct tha sample raprosentativoness critoria described in 
Subsoction 14.3of the Laboratory ER Program gonoric OAPjP (Appendix T) 

[UNL mi, 0553). 
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Quahy Asswmcc Projecr Phn Annex II, Note 24 

z s  Note 4: Section 16.1 Field Quality Assurance Reports to 
Management 

The OU field :earns leader or a designee will provide a monthly field 

progress report to the ER P L  This report will consist of tho information 

identified in Subsection 76.1 of the ER Program generic QAPjP (Appendix t) 
(LANL 1997, 0553). 
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Media Place Holder 
Target 

This target represents media that was not 
microfilmed. The ori,Oinal media can be obtained 
throu& the Records Processmg Faciliv, 

Box# 23/ 

Record Typc: fi* 

Date: 

Symbol: 

Subject: 
f 
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